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ABSTRACT

The international demand for donor hearts for transplan-
tation is steadily increasing. Thus, longer transportation dis-
tances and explantation from sites with limited abilities for
preexplantation diagnostics have to be considered. The devel-
opment of the Organ Care System® (OCS) (TransMedics,
Andover, MA, USA) may extend the extracorporeal period,
with the possibility to constantly evaluate and interact during
organ transport. One of the potential advantages of the OCS®
is the ability to even perform coronary angiography of the
donor heart, if a preexplantation angiography evaluation is not
possible at the donor hospital and if significant evidence for
coronary artery disease in the donor heart becomes known,
because of the donor’s medical history or after palpation of
sclerotic coronary ostia. In this report, we present the first
ex vivo coronary angiography evaluation of a potential donor
heart that was performed in the OCS®. Upon explantation of
the donor heart, sclerosis of the left coronary artery was pal-
pated. After reaching the implantation site, a coronary angiog-
raphy was performed by placing the OCS® on a catheteriza-
tion table and inserting a 6F sheath into the access site of the
OCS®. A 6F guide catheter was used to intubate the left coro-
nary ostium. Injection of contrast agent led to strong contrast
for visualization of the left coronary system. This procedure
allowed sufficient assessment of the coronary arteries, which
showed a slight diffuse sclerosis without any significant ste-
nosis. This report demonstrates the advantage of the OCS®
in the complex assessment of donor hearts after explantation.
While the donor heart is still in the OCS®, not only is it pos-
sible to measure metabolic parameters and pressures, but even
coronary angiography is feasible. With the increasing inter-
national demand for donor organs, such ex vivo examinations
might play a more important role, because longer transpor-
tation distances can be accepted and organs from suboptimal
donors without preexplantation diagnostics may be considered
at donor sites with limited diagnostic options.
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INTRODUCTION

Approximately 5 million Americans are estimated to
currently live with heart failure, and an additional 500,000
patients receive such diagnoses each year [Hunt 2005]. Symp-
tomatic heart failure has a worse prognosis than most types
of cancer [Stewart 2001]. Heart transplantation remains the
gold standard of all medical or surgical therapies for advanced
and end-stage heart failure [Keck 2000]. Despite the epidemi-
ologic and economic importance of heart failure in industrial-
ized countries, however, the small number of donor organs is
a major limitation. It is estimated that only 2000 organs are
available annually for transplantation in the United States. In
2006, 377 heart transplantations were performed in Germany,
but almost 900 organs were needed. These numbers dem-
onstrate the importance of allocating all possible organs to
appropriate patients, even if the transportation time and dis-
tance are long. The time between explantation and implanta-
tion for an optimal outcome for the patient should not exceed
5 hours. With the development of the Organ Care System®
(OCS) (TransMedics, Andover, MA, USA), the extracorpo-
ral period could be extended, with the capability for constant
evaluation and the possibility to interact during organ trans-
port. One of the potential advantages of the OCS® is the
ability to even perform a coronary angiographic evaluation
of the donor heart, if a preexplantation angiography evalua-
tion is not possible at the donor hospital and if significant evi-
dence for coronary artery disease in the donor heart becomes
known, because of the donor’s medical history or after palpa-
tion of sclerotic coronary ostia.

EX VIVO ANGIOGRAPHY OF DONOR HEART

In this report, we describe the first ex vivo coronary angiog-
raphy evaluation of a potential donor heart that was performed
in the OCS®. The donor was a 46-year-old male patient with
a body mass index of 24 kg/m2. The cause of death was spon-
taneous intracranial bleeding. The preoperative echocardiog-
raphy evaluation showed an ejection fraction of 55%, and the
donor appeared to be a smoker. The organ offer was rejected
by 3 other centers because of the long transportation time and
the suboptimal donor conditions. Upon explantation of the
heart, sclerosis of the left coronary artery was palpated, and
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Figure 1. The perfusion parameters measured by the TransMedics Organ Care System for the donor heart. The aortic pressure and the venous/arterial

differences in lactate concentration are shown.

1000 mL of Bretschneider cardioplegia solution was admin-
istered for cardiac arrest. Thirty-seven minutes were required
to start perfusion in the OCS®. The transportation time to
our hospital in Heidelberg was 5 hours and 35 minutes. The
total perfusion time using the OCS® was 9 h 30 min. At the
beginning, the parameters of the heart were not stable, which
led to a delayed departure time. The rate of epinephrine

Figure 2. Fluoroscopy image of the donor heart in the OCS.
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administration was first raised to 15 mL/h at 7 minutes and
then to 20 mL/h at 9 minutes. Moreover, defibrillation was
required twice, first at 5 ] and then at 10 J. A pacemaker was
implanted, and it paced at a rate of 80 beats/min (Figures 1
and 2). After 2 negative balanced lactate results with the I-Stat
System portable blood analyzer (Abbott Laboratories, Abbott
Park, IL, USA), transportation to the airport was initiated.

}

Figure 3. Selective imaging of coronary arteries of the beating donor
heart in the OCS.
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Figure 4. Selective imaging of coronary arteries of the beating donor
heart in the OCS.

The suboptimal parameters and the palpatory evidence
of coronary sclerosis led to the decision to examine the cor-
onary arteries in our heart catheterization laboratory. The
OCS® was placed on a catheterization table, and a 6F sheath
was inserted under sterile conditions into the access site of
the OCS®. A 6F 3.5 Judkins left guide catheter was then
inserted through the sheath, and the left coronary ostium
was successfully intubated. Injection of approximately 6 to
8 mL of contrast agent led to strong contrast for visualizing
the left coronary system. This procedure allowed sufficient
assessment of the coronary arteries, which showed a slight
diffuse sclerosis without any significant stenosis (Figures
3-5, Videos 1-4 online). Owing to various negative param-
eters of the donor heart—such as a high left atrial pressure
(20 mm Hg), catecholamine use before explantation (0.16
pg/kg per min), a low pH (7.25), and a Pseudomonas infec-
tion of the lung—the final decision was to reject this heart
for transplantation. Nevertheless, the ability to perform a
coronary angiography examination had been a valuable tool
in the evaluation of this donor heart.

"This report demonstrates the advantage of the OCS® in the
complex assessment of donor hearts after explantation. While
the donor heart is still in the OCS®, not only is it possible to

© 2012 Forum Multimedia Publishing, LLC

Figure 5. Selective imaging of coronary arteries of the beating donor
heart in the OCS.

measure metabolic parameters and pressures, but even coro-
nary angiography is feasible. With the increasing international
demand for donor organs, such ex vivo examinations may
come to play a more important role, because longer transpor-
tation distances can be accepted and organs from suboptimal
donors without preexplantation diagnostics may be considered
at donor sites with limited diagnostic options.

Hunt SA, American College of Cardiology/American Heart Association
Task Force on Practice Guidelines (Writing Committee to Update the
2001 Guidelines for the Evaluation and Management of Heart Failure).
2005. ACC/AHA 2005 guideline update for the diagnosis and manage-
ment of chronic heart failure in the adult: summary article: a report of
the American College of Cardiology/American Heart Association Task
Force on Practice Guidelines (Writing Committee to Update the 2001
Guidelines for the Evaluation and Management of Heart Failure). ] Am
Coll Cardiol 46:¢1-82.

Keck BM, Bennet LE, Rosendale ], Daily OP, Novick R], Hosenpud
JD. 2000. Worldwide thoracic organ transplantation: a report from the
UNOS/ISHLT International Registry for Thoracic Organ Transplan-
tation. In: Cecka JM, Terasaki PI, eds. Clinical transplants 1999. Rich-
mond, Va: United Network of Organ Sharing. p 35-49.

Stewart S, Maclntyre K, Hole D], Capewell S, McMurray JJ. 2001. More
‘malignant’ than cancer? Five-year survival following a first administra-
tion for heart failure. Eur ] Heart Fail 3:315-22.

EI163




