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Organ recovery and preservation are on the verge of significant evolution, 
with the introduction of novel approaches such as in situ and ex situ warm 
perfusion. 
This short document summarises the current status of DCDD retrieval with in 
situ warm preservation in the UK and the relevance for liver retrieval and 
transplantation. 
 
Background 
 
Since the implementation of the Organ Donation Taskforce recommendations, 
there has been a significant increase in the number of organ donors in the UK. 
Although there was a modest increased in the number of DBD donors, the 
most significant increase was seen in the number of donors after circulatory 
determination of death (DCDD), which have risen by 118% since 2007/2008 
(NHSBT Transplant Activity Report). 
Whilst the number of donors has increased, it is important to highlight that the 
number of organs retrieved per donor is still lower in DCDD compared with 
DBD (2.6 vs 4.0). 
Furthermore, DCDD donation is associated with longer warm ischaemic times 
which have a detrimental effect on organ function (especially the liver). This 
translates into a higher risk of graft loss when compared with DBD donors. 
 
Normothermic regional perfusion  
 
Normothermic regional perfusion (NRP, also called normothermic recirculation 
or Normothermic ECMO) is one of the approaches considered to minimise the 
detrimental effects of the initial period of warm ischaemia.  
 
The NRP technology was introduced in donor surgery in Spain, where organs 
were recovered from Maastricht category I-II DCDD donors (uDCDD). Clinical 
data suggest a better renal function for the kidneys recovered with NRP, with 
a reduction in delayed graft function. Data for liver transplantation are scarce, 
but the reports from the Hospital Clinic Barcelona indicate an increase in liver 
transplant activity with half the rate of ischaemic biliary complications 
compared to that currently seen in the UK.  
 
Normothermic regional perfusion (NRP) utilises a technology similar to ECMO 
- heat exchanger, oxygenator and pump - but establishes a regional circuit, 
perfusing only the abdominal organs with oxygenated donor blood.  In the 
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setting of DCDD retrieval, instead of rapid removal of the abdominal organs 
the regional perfusion circuit allows the abdominal organs to be perfused 
whilst in situ.  
 
By restoring oxygenated blood to the organs, NRP allows organs to recover 
from anaerobic metabolism before cold perfusion, and to better tolerate 
subsequent cold storage prior to transplantation. In addition it allows a period 
of organ assessment, using both macroscopic and biochemical evaluation of 
organ function. This allows the identification of organs that may function 
poorly if transplanted, thus avoiding placing recipients at risk.   
 
 
Current status in the UK 
 
Given the perceived benefits of NRP in uDCDD programmes, there has been 
significant interest to explore its’ utilisation in controlled DCDD donation 
(cDCDD). 
 
Three centres in the UK (Cambridge, Birmingham and Edinburgh) have 
started utilising NRP in cDCDD retrievals. To date, 12 NRP assisted cDCDD 
retrievals have taken place and 4 livers were transplanted. This is the result of 
two years of consultations, documentation and regular meetings (every 6 
months) to review published data, technical developments and clinical 
applicability. 
 
The early experience is encouraging, but further data is required prior to 
evaluating any benefits of NRP in DCDD category III retrievals and the impact 
on organ function. 
 
Given the early stages of NRP utilisation in the UK, the three NRP centres 
agree that at present, when livers are exported, the recipient centre has the 
first option in deciding if the liver is to be retrieved in a standard DCDD 
fashion or with NRP.  The diagram details the proposed approach.  
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Future developments 
 
The utilisation of NRP is currently reviewed every 6 months by the three 
centres. Given the wider interest, the most recent review meetings have 
included other retrieving centres (Oxford, Leeds and King’s). 
 
The role of NRP in the setting of DCD III is yet to be clarified and a clinical trial 
will be required following an assessment of the pilot data from the three 
centres. 
 
The implication for future organ distribution models will require additional 
discussion and agreement. 
 


