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Abstract  
 
Post-mortem introduction of normothermic regional 
perfusion (NRP) is increasingly used in organ dona-
tion. In this procedure, after declaration of death accor-
ding to circulatory-criteria and "no touch" time of 5 
minutes, organ donors’ circulation is restored by extra-
corporeal membrane oxygenation (ECMO). Before res-
toring circulation during NRP, surgeons block arteries 
perfusing brain to avoid regaining of brain functions. 
The mechanics and set-up of NRP may difficult under-
stand for patients and medical professionals alike. In 
addition, restoration of circulation puts permanence of 
circulatory death into question, especially in the context 
where blocking of arteries perfusing brain after death 
is already declared is considered necessary. An outsized 
role that autonomy and consent play for a growing 
number of euthanasia patients considering organ dona-
tion exacerbates these already significant issues. A 
planned nature of euthanasia donors’ death invites nu-
merous perimortem interventions to optimize organ 
quality, with NRP joining an already long list of pre-
mortal donor interventions. The growing burden of do-
nation in euthanasia patients increases the odds that 
patients and their families do not fully understand this 
process, and raises significant ethical and potentially 
legal questions.   
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Introduction 
 
Post-mortem introduction of normothermic regional  
perfusion (NRP) is increasingly used in organ dona-
tion [1,2] and already celebrated as a "cost-effective 
alternative in donation after circulatory death in heart 
transplantation" [1]. In this procedure, after declaration 
of death according to circulatory-criteria and "no touch" 
time of usually 5 minutes (to avoid spontaneous resus-

citation), organ donors’ circulation is restored by extra-
corporeal membrane oxygenation (ECMO). ECMO may 
reduce ischemic injury of organs to be transplanted and 
may enable heart transplantation, which is often not 
possible after circulatory determination of death. Du-
ring one such recent heart transplantation from eutha-
nised donor in Belgium, that followed NRP protocol, 
regular heartbeat during NRP was also restored. Diag-
nosis of amyotrophic lateral sclerosis was basis for 
euthanasia in this patient [3]. Importantly, during NRP, 
surgeons block the blood flow to the brain through 
clamping, intravascular balloons or ligation of arteries 
perfusing brain, thus ensuring brain death.   
ECMO is not a new procedure-it has been routinely 
used during open heart surgery for decades (for short 
time during surgery or, in a modified version, for days 
and weeks to support lung and heart function and give 
them time to heal). However, it has now been repurposed 
from saving the life of the patient, to procuring their 
organs more efficiently while pursuing additional steps 
(i.e. blocking the blood flow to the brain) to make sure 
that an already dead patient (by determination of circu-
latory death) remains dead after circulation is restored, 
and that their brain function is not regained.  
Bioethicists have already brought attention to some of 
the difficulties that this procedure presents for organ 
donation [4] and interventional research [5]. As Moorlock 
and Draper explain, "because the organ donation process 
has become more complex, it is not obvious that a wi-
llingness to donate some or all of one’s organs necessa-
rily translates into a willingness to undergo… all of the 
steps and interventions that may be… a part of donation". 
Meanwhile, a 2015 study [6] that randomly assigned 
brain dead to be organ donors to normothermia (stan-
dard approach) vs. hypothermia has faced challenges 
from a US-based consumer group, despite getting the 
approval of an Institutional Review Board [5] (the 
complaint argued that kidney graft recipients were 
involved in the trial without being with aware of it). 
Here we want to draw attention to ethical problems 
that the use of NRP may pose for organ donation in 
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euthanasia patients, including informed consent of to-
be-donors and recipients. 
 
The Burden of Organ Donation In Euthanasia 
Patients Keeps Growing 
 
Euthanized patients are increasingly important source 
of organs in countries where euthanasia is legal (The 
Netherlands, Belgium, Luxemburg, Canada and Spain), 
representing 14% of recipients from donors after circu-
latory determination of death as of 2021 [7]. This was 
entirely predictable and, in fact, predicted [8,9]. Early 
on, beneficence was the prime justification for eutha-
nasia and euthanasia laws were meant to be limited to 
terminal somatic patients experiencing unbearable su-
ffering. Majority of these patients were cancer patients 
whose organs are not suitable for transplantation, nor 
are organs from other terminally ill patients or old 
patients. However, since then, autonomy became the 
overriding motivation for euthanasia and criteria for 
euthanasia have expanded, to non-terminal somatic 
patients, psychiatric patients, people with disabilities 
[10] and children. As a result, growing proportion of a 
growing number of euthanasia patients have or may 
become organ donor candidates in future. From the 
perspective or organ quality and a potential for a trans-
planted organ longevity, physically healthy and relati-
vely young donors (for example those euthanized for 
psychiatric disorder) are likely to become the preferred 
donors to transplant physicians and recipients. According 
to recent report about the experience of organ donation 
from psychiatric patients (2012-2022, the Netherlands) 
patients euthanized for psychiatric disorder represented 
28.9% of all organ donors after euthanasia in this period, 
the youngest being 21 years old [11].  
Due to the planned and intentional nature of their 
deaths, organ donation in euthanasia patients (whose 
life is terminated in a hospital a by a lethal injection), 
invites numerous interventions aimed at increasing quail-
ty of organs, effectively combining the burden of pre-
mortal and postmortal interventions. Thus, according to a 
recent review of the practices, "depending on which 
premortal interventions the country’s legislation per-
mits"… premortal donor interventions…" may include 
imaging, blood tests, invasive arterial blood pressure 
monitoring, heparin administration, and changing the 
setting where death takes place" ([7]. Relatively new 
are postmortal regional perfusion procedures.   
 
Heart transplantation from euthanized donors 
 
The heart is the organ that is most sensitive to ischemia, 
so until recently, heart transplantation from euthanized 
persons was not possible. To override this problem, 
some have suggested abandoning dead donor rule and 
performing heart procurement while the euthanasia 
candidate is still alive (with other organs procured 

while heart still beating) [12,13,14]. However, respect-
ting the dead donor rule is crucial to preserving trust in 
transplantation medicine and physicians. This makes 
the procurement of a heart from euthanized patients 
using NRP, which was recently reported in Belgium 
[3] a preferable alternative. In the recent report on 10-
year experience transplanting organs from donors eutha-
nized from psychiatric disorders in the Netherlands, 
two hearts were donated, without details on procure-
ment technique reported [11].  
All these procedures make it difficult for patients (and 
their families) to understand the burden they will be 
carrying when donating their organs. These problems 
are already apparent with the "change of setting where 
death takes place" referenced above. Euthanasia patients 
typically want to die at home which complicates organ 
donation. For this reason, this preference is not co-
mmonly satisfied. Since a certain vision of death ex-
perience, including the setting, is one of the main mo-
tivators for euthanasia, efforts have been made to com-
bine the two. This has been accomplished by having 
patients (to-be-donors) deeply sedated at home surroun-
ded by their loved ones for a farewell, and then driven 
to the hospital accompanied by an anaesthesiologist, 
where termination of patient’s life still takes place 
[15]. This is a convoluted series of steps with a potential 
for being misunderstood and the possibility of the need 
for donor to be resuscitated on their way to the hospital.  
Finally, although procedural guidelines make sure that 
euthanasia patients are faced with organ donation de-
cisions only after they have decided to pursue eutha-
nasia, increasing number of patients may already be 
familiar with the possibility of organ donation combi-
ned with euthanasia and may request both. However, 
they are likely to be making this request without fully 
realizing the specifics of the burden of donation, po-
ssibly including NRP. Only when they are well on their 
way to donation are they likely to fully understand 
what that entails, making potential reversal of their de-
cisions difficult, as lives of others are now dependent 
on them [9]. It has already been published that some 
patients who requested euthanasia admitted to their 
physicians that they still wanted to live, however, they 
were now afraid to confess this to their families [15]. 
In directed organ donation (to a specific person) after 
(or even before) euthanasia the risk of coercion may be 
difficult to avoid [16].  
 
Increasingly complex transplant procedures and 
convoluted definitions of death may pose risk of 
invalid informed consent  
 
NRP (which includes blocking of arteries perfusing brain 
despite death is already declared) is a complex proce-
dure which is not easy to understand. A regular person 
is unlikely to be familiar with the finer details of 
regular transplant protocols, much less with NRP. Yet, 
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full understanding of "what one has signed-up for" is 
not only a prerequisite for the patient’s exercise of 
autonomy but also for legal procedures involving in-
formed consent.  
Large numbers of people are prone to "routinize" 
consent, i.e. sign consent forms without reading them 
[17]. Yet, informed consent hinges on the patient’s 
capacity and willingness to understand what he is 
consenting to. More complex the procedures necessitate 
longer explanations, increasing the risk that patients 
are singing them without reading them. It has already 
been argued that, despite opt-out system of organ 
donation, citizens of the UK should fill out a separate 
form to spell-out their wishes in respect to increasingly 
complex procedures (such as NRP), that are involved 
in the actual process of organ donation [4]. 
Finally, already convoluted definitions of death are 
further strained by NRP. A common-sense understanding 
of death implies irreversibility and permanence. Ho-
wever, the mechanics of NRP-the fact that blood flow 
to the brain needs to be blocked although the person is 
already declared to be dead (by circulatory criteria)- 
implies that irreversibility and permanency of the ini-
tial circulatory death was not complete. In the US, 
Uniform Determination of Death Act laws demand that, 
to be consider dead, either circulation or all functions 
of the entire brain function must have ceased irrever-
sibly; NRP violates this condition [18]. It is therefore 
not surprising that American College of Physicians 
urged a pause in use of NRP to allow further study 
before wide adoption [19].  
 
Discussion 
 
The slippery slope in organ donation after euthanasia 
is a reality. Euthanasia was primarily introduced to 
end suffering of "the sickest of the sick". This was, and 
still is, the basis for its public support. However, at this 
point the practice has shown that, once introduced, 
euthanasia laws tend to expand, to include individuals 
experiencing mental pain, to children, and to organ 
procurement. Patients euthanized for neuromuscular 
disease, and those for euthanized for psychiatric 
disorders and mental suffering are the main candidates 
for organ donation. Abandoning the dead donor rule as 
a way to enable heart transplantation from euthanasia 
candidates acting as living donors is explored (and 
endorsed) in top scientific journals [12,13,15].  
However, more attention needs to be paid to the often 
invisible costs carried by donors and their families. 
Euthanasia patients interested in organ donation will 
only learn about the details of the compromises they 
will have to undertake to optimize quality of organs 
for recipients when they are already deeply involved in 
the process, making it difficult to reverse their deci-
sion because they feel that "I’d better do this because 
people are waiting for my organs". Initial cause to 

request euthanasia for suffering may be overshadowed 
by the need to save lives. Vulnerable individuals prone 
to entertaining such thoughts should not face addi-
tional donation burdens. These suggestions may be all 
the more relevant for heart donation after euthanasia 
requiring NRP.  
Transplantation medicine is one of the major achieve-
ments of the 20th century. Together with artificial organs, 
it was involved in the birth of modern bioethics. Trans-
plantation medicine is deeply involved in our under-
standing and definition of death. However, alongside 
predominant triumphalist reports in scientific journals 
[20], ethical concerns about organ donation related 
practices should continuously be explored. As sugges-
ted by anesthesiologist Claire Middletone, euthanasia 
combined with organ donation »must surely give 
everyone in the transplant community (including organ 
recipients) a pause for thought« [21].  
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