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Clinical vignette
Introduction

Heart failure is on the rise due to aging populations and the
spread of risk factors. While heart transplantation remains
the gold standard treatment for end-stage heart failure
unresponsive to optimal medical therapy, a critical challenge
exists: the “donor-recipient mismatch” (1). In this framework,
cardiac grafts from donors not meeting criteria for brain
death but whose circulatory functions have ceased irreversibly
can concur to expand the donor pools, alongside with ex-vivo
perfusion and transport devices. A key hurdle is managing
the warm ischemia time (the time the heart is deprived of
oxygenated blood) until it is reperfused for transplantation.
Italian law mandates a 20-minute documented period of
asystole to confirm death. Thoraco-abdominal normothermic
regional perfusion (TA-NRP) conducted with extra-corporeal
membrane oxygenation (ECMO) after death declaration can
be a valid option to preserve heart (and other grafts) viability
for transplantation during post-mortem assessment. Several
experiences in countries such as Spain, the USA and the UK
showed satisfactory results (2,3).

Clinical scenario

In August 2023, a suitable heart was made available for
a 60-year-old male on our heart transplant waiting list,
to which he had been admitted three years earlier. He
had been diagnosed with right ventricle arrhythmogenic
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cardiomyopathy in 1989, implanted with an implantable
cardioverter defibrillator (ICD) in2013 and undergone
right ventricle ablation in the same year. During the
following years, symptoms and instrumental status
continued worsening despite optimal medical therapy.
Latest transthoracic cardiac ultrasonography showed mild
mitral regurgitation, massive tricuspid regurgitation, right
ventricle severe dilatation and hypokinesia, with mid-apical
free wall akinesia. Left ventricular ejection fraction (LVEF)
was 40%. Preoperative New York Heart Association

(NYHA) score was II.

Donor management

A young patient was admitted to the intensive care unit of
a regional hospital without cardiothoracic surgery, with
irreversible post-anoxic brain damage. The patient did
not fulfil brain death criteria but required maximal care
and mechanical ventilation. Considering the irreversible
neurological condition, the attending physicians, in
consultation with the family, decided to discontinue life-
sustaining treatment. Donation consent was afterwards
verified. The potential donor was evaluated through a
multidisciplinary assessment and referent transplantation
center was contacted to allocate organs. Our donation after
circulatory death (DCD) heart team reached the donor
site, endowed with ECMO team. Standard monitoring was
arranged, for temperature and hemodynamic parameters
[electrodes for on-paper electrocardiogram (EKG)
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recording, invasive arterial pressure monitoring, central
venous catheter, and Swan-Ganz catheter], alongside
with functional assessment (through transesophageal
echocardiography).

Surgical technique

Surgical field preparation and withdrawal of life-
sustaining treatment (WLST)

Furthermore, surgical field was prepared as well as ECMO
lines. Right femoral artery and vein sheaths were placed
for cannulation and in the left side for the intra-aortic
occluder balloon. After partial heparinization, guides were
positioned for perfusion cannulas in the right side and for
the balloon in the left side. The last of which was placed
with transesophageal ultrasonographic guidance.

Withdrawal of life support determined a fast beginning
of the agonal phase, followed by asystole. Death was
declared following 20-minute on-paper recorded asystole,
as provided by Italian law. Subsequently, two teams worked
simultaneously: one with femoral vessels cannulation
(21-French arterial cannula, 25- or 27-French venous
cannula) and the other one with sternotomy and epiaortic
vessels exposition and clamping. Notably, brain vessels need
being clamped before TA-NRP can be established to avoid
death diagnosis invalidation through cerebral reperfusion.
To achieve reperfusion to abdominal organs sooner,
the intra-aortic balloon could have been inflated before
epiaortic vessels were clamped. In this case, aortic vessels
were closed before perfusion started, avoiding the need for
intra-aortic balloon to be inflated (4).

Once TA-NRP was established, the pericardium was
opened. The heart started fibrillating: electric shock was
applied once, then a left ventricular vent was introduced
through the right superior pulmonary vein, close to
Waterston’s groove, and an efficient second electric shock
restored sinus rhythm.

Completion

After reperfusion, the candidacy for procurement of
the heart and other organs was thoroughly assessed via
instrumental and laboratory parameters for an adequate
time frame; subsequently, TA-NRP was terminated, leaving
ECMO re-circulating to allow heart function evaluation
with an ordinary afterload. Once deemed satisfactory,
assessment was concluded and organs were procured
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in a standard fashion; in particular, as far as the heart is
concerned, cardioplegia was delivered, heart harvested and
stored for transportation to the recipient hospital.

The recipient had previously been prepared for
implantation; after standard orthotopic transplantation
according to the bicaval technique, the graft was assessed
before proceeding with hemostasis and finishing surgery.
Final functional warm ischemic time (fWIT) was 40
minutes, while total graft ischemic time was 181 minutes.

Post-operative outcome

After surgery, the patient was admitted to the cardiac
anesthesia intensive care unit for 5 days, with persistent
hemodynamic stability; immunosuppressive therapy was
started. Heart function was assessed through cardiac
transthoracic ultrasonography, with biventricular optimal
function and no valvular defects. Postoperative course was
uneventful, apart from the need for percutaneous drainage
of a severe pericardial effusion and cytomegalovirus (CMYV)
positivization, due to donor-recipient serologic mismatch.
The patient was discharged from hospital on the 26th
postoperative day, in good clinical status.

Comments

This case presents the initial and successful experience
of TA-NRP with ECMO out of the transplantation hub
center to perform heart and other organ transplantation
from a donor after controlled circulatory death, despite the
prolonged expected fWIT due to Italian legal provisions
for declaration of circulatory death (5). Efficacy of this
technique facilitates heart and other graft evaluation and
allows a predictable expansion of the donor pool.
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