
2017 BANFF-SCT Joint Scientific Meeting. March 27-31, 2017, Barcelona

Will normothermic perfusion become
the new standard for the maintenance

of DCD donors?

Abdominal normothermic perfusion

Constantino Fondevila

Associate Professor of Surgery

Consultant in HPB & Liver Transplant Surgery

Hospital Clinic, University of Barcelona, Spain



2017 BANFF-SCT Joint Scientific Meeting. March 27-31, 2017, Barcelona

Years    

Probability   

Graft  

Patient    

Graft    
Patient    


Intention to treat analysis

Adult  Liver Tx  
Cataluña (2008 – 2013)



2017 BANFF-SCT Joint Scientific Meeting. March 27-31, 2017, Barcelona

Population (millions): 

UK
63.1 

SPAIN
46.9

Total number of patients ever 

active on the WL 1631 2095

Patients awaiting for a transplant 

(only active candidates) 

on 31/12/2013 

525 667

Patients who died while 

on the WL during 2013 
77 117

(Transplant Newsletter Vol. 19, Nº 1, September, 2014)



2017 BANFF-SCT Joint Scientific Meeting. March 27-31, 2017, Barcelona

O
R

G
A

N
 Q

U
A

LI
TY

1980 1990 2000 2010



2017 BANFF-SCT Joint Scientific Meeting. March 27-31, 2017, Barcelona

“Extended criteria”

• Livers:

– Arising from older donors (>50-65 years)

– With severe macrosteatosis

– Recovered through the DCD process

– That have been split

– With positive infectious serology for hepatitis B or
C virus

Feng S, Am J Transplant 2006; Tector AJ, Ann Surg 2006. 
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“Extended criteria”
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Graft survival in patients who received a liver transplant in Cataluña (1984-2013)

Source:  Donation report OCATT 2013

OCATT Liver Survival (Barcelona)
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History of Transplantation

SUCCESS

“A problem might be achievable, but only with great risk to yourself, risk of 
failure and professional disgrace.” 
Thomas E. Starzl (1926 – 2017)
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• General Law 30/1979

• National Consensus Statement on Donation
in 1995 (including DCD type II)

• Royal Decree 2070/1999 (type II)

• National Consensus Statement on Donation
in 2012 (including DCD type II & III)

• Royal Decree 1723/2012 (type II &III)
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(Maheshwari A., Liver Transplantation 13,2007)
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(Chan E Y., Liver Transplantation 14,2008)

Excluding donors that weighed >100 kg or those older than 50 years of age

with >9h of total ischemia time, 6 out of 7 livers that did develop IC 

could have been avoided.

(14 %) (1 %)

(University of Washington, Seattle)
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Lens S, Med Clin (Barc). 2012 . 
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Technique Results

Perfusion in situ Quick and easy. Inferior results (kidney).

Thoraco-abdominal 

compressions

Simultaneous chest (mechanical) and abdominal (manual) 

compressions with the aim of maintaining MAP ≥70 mmHg 

and PaO2 ≥100 mmHg.1,2

Hypothermic 

recirculation

Primarily used to maintain Maastricht type III donors. 

Variable results, with high rates of DGF in some series 

(kidney). Little experience in Maastricht type II donors.1,2

Normothermic 

recirculation

Better immediate function, technique of choice for the 

preservation of abdominal organs. 3,4

1Otero A. Transplantation 2003, 2Suárez F. Transplantation 2008, 3Fondevila C. Am J Transplant 2007., 4Fondevila C. 
Am J Transplant 2012.
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30 mins CA NRP30 mins CA + 30 mins NRP
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Hospital Clínic Barcelona1,2

Normothermic 

regional 

perfusion

Tº 37 ºC

pH 7.35-7.45

PaO2 100-150 mmHg

Hct >20%

Initial 

AST, ALT

<3 x ULN

Final

AST, ALT

<4 x ULN

Pump flow >1.7 L/min with Fogarty in 

supraceliac aorta

Heparinization 1.5 mg/kg every 90 min.

Time <4 hours

Fondevila C, Am J Transplant 2007. Fondevila C, Dig Liver Dis Suppl 2009.
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IC ReTx 1-y Graft

Survival

1-y Patient

Survival

Barcelona, 

2012

34 uDCD

538 DBD

3 (9%) 3 (9%) 70 vs 87%

(p=0.01)

82 vs 90%

(p=0.14)

Paris/Clichy/

Villejuif, 

2014

13 uDCD

41 DBD

1(7.6%) 3 (23%) 69 vs 93%

(p=0.03)

85 vs 93%

(p=0.39)
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N Source
1-yr graft 

survival

1-yr patient 

survival
IC

All biliary 

complications

Abt 2003 15 UPenn 72% 79% 27% 33%

Chan 2008 52 UWash ~80% ~84% 14% --

de Vera 2007 141 Pitt 69% 79% 16% 25%

Dezza 2007 13 Ghent 54% 62% 23% --

Foley 2011 87 Wisconsin 69% 84% 34% 47%

Fujita 2007 24 Florida 69% 87% 13% --

Grewal 2009 108 Mayo (FL) 79% 92% 8%* --

Kaczmarek 2007 11 Newcastle 73% 82% 27% 45%

Maheshwari 2007 20 Hopkins 55% 75% 50% 60%

Manzarbeitia 2004 19 Albert Einstein -- 90% -- 11%

Pine 2009 39 St. James (UK) 80% 80% 21% 33%

Skaro 2009 32 Northwestern 61% 74% 38% 53%

DeOliveira 2011 167 King’s College 90% 90% 2.5% 15%

Fondevila 2011 34 Barcelona 70% 82% 8% 12%

*Only cases leading to graft loss.

Uncontrolled
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Davila D. Am J Transplant 2012.

Stringent
criteria



2017 BANFF-SCT Joint Scientific Meeting. March 27-31, 2017, Barcelona

Novel Technologies for Organ Transplantation Working Group

To identify and evaluate new techniques and technologies for the 
preservation/reconditioning of retrieved organs with a view to
increase organ utilisation.

In-situ normothermic perfusion in category II DCD donation and applicability 
to DCD III.

Taking Organ Transplantation to 2020: A UK strategy. June 2013. Available at: www.nhsbt.nhs.uk/to2020
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Oniscu GC et al, Am J Transplantation 2014.
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p= 0,038

118 transplants: 42 uDCD & 75 cDCD
(2012 – 2015)

Patient Survival Graft Survival

p= 0,038
p= 0,029

uDCD

cDCD

uDCD

cDCD
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107 transplants: 34 uDCD & 73 cDCD (2012 – 2015)

Super-Rapid recovery

NRP

p= 0,024

Multivariate analysis (Cox)

OR: 2.55 ( 1.13 – 5.74)
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75 cDCD (2012 – 2015)
47 super-rapid recovery / 26 NRP / 2 double balloon

Patient Survival

Rapid

NRP

p= ns

Graft Survival

NRP

Rapid

p= ns

96%

89%
88%

76%

Super-rapid

Recovery

NRP

Isch. Chol. 7 (15%) 1 (4%)

PNF 1 (2%) 1 (4%)
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When to cannulate?
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PRE-MORTEM INTERVENTIONS (cDCD)

Heparin Specific authorization required

Cannulation Specific authorization required

POST-MORTEM INTERVENTIONS

Cardiac compression + 
mechanical ventilation

Allowed in uDCD

Normothermic regional 
perfusion

Allowed in both cDCD & uDCD

Fogarty balloon catheter placed via 
femoral artery
Radiologic control before WLST
Invasive monitoring of arterial pressure in 
radial artery during NRP

OR

Supraceliac aortic clamp after rapid 
laparotomy following the determination of 
death

Courtesy B. Domínguez-Gil
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CARDIAC ARREST

TRANSPORT

HOSPITAL ARRIVAL

DEATH DECLARATION

CANNULATION

NRP

CARDIAC ARREST

LIFE SUPPORT 
WITHDRAWAL

DEATH DECLARATION

NRP

CANNULATION

*Spanish Royal Decree 1723/2012
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How to cannulate?
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NRP
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Abdominal NRP in cDCD

• When to cannulate:

– If possible, pre-mortem, with next-of-kin consent

• Where:

– ICU or OR, in accordance with patient’s family’s 
wishes

• How:

– Percutaneously if possible, depending on material 
available and technical expertise
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DCD:

-Canulation

-NRP

TOTAL 2800€

Cost of Abdominal NRP?
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• Pros:
– More organs (livers, 

pancreata, in 

particular)

– Better quality organs

(even kidneys…)

– With pre-mortem 

cannulation, becomes

a “standard” donation

(less graft AND

surgeon injury)

• Cons:
– Local legislation

– Logistics & Cost

– Fogarty balloon catheter

placement in pre-

mortem cannulation has 

to be perfect (must not

reperfuse arch vessels)
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