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Mechanical circulatory support for the failing Glenn
circulation: Don’t give up.

CENTRAL MESSAGE

Successful mechanical circula-
tory support for failing Glenn
circulation requires a customized
and flexible approach tailored to
the dynamic anatomic and phys-
iologic needs of each patient.
Nicholas D. Andersen, MD,
Douglas M. Overbey, MD, and
Joseph W. Turek, MD, PhD

Mechanical circulatory support (MCS) in children is hard,
MCS in single-ventricle children is harder, and MCS sup-
port of the stage 2 (Glenn) circulation is perhaps the most
challenging and unpredictable anatomic and physiologic
state to support with MCS therapy. In this issue of the
Journal, Bedzra and colleagues1 provide a useful case
report on MCS support of the Glenn circulation in a pa-
tient with postcardiotomy failure following a high-risk
bilateral Glenn/Damus–Kaye–Stansel (DKS) operation.
The patient was supported for>1 year with a 2-cannula
(DKS/apical) Berlin heart configuration, augmented with
separate extracorporeal membrane oxygenation (ECMO)
cannulation (innominate artery/right atrium) for a brief
period due to hypoxia.

This case highlights the unpredictability of the failing
Glenn circulation and the need to design a customized,
flexible plan for each patient on a case-by-case basis. Op-
tions for MCS in Glenn patients may include pulsatile or
centrifugal support devices with or without the use of an
oxygenator, preservation of the Glenn, takedown of the
Glenn and placement of an aortopulmonary shunt, or
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Fontan completion.2,3 The patient’s specific mode of car-
diopulmonary failure and anatomic complexities of the
patient, as well as the strengths of the individual heart
failure program factor into the decision matrix on how
to proceed. In the present case, the mode of failure ap-
peared to be related primarily to ventricular dysfunction,
and the Glenn/pulmonary circuit proved adequate for
long-term oxygenation of the patient. The need for
ECMO support was temporary and was thought to be
related to a transient increase in pulmonary vascular resis-
tance (PVR) related to cardiopulmonary bypass after ven-
tricular assist device conversion. However, in other
patients, a fundamental anatomic problem with the Glenn
connections, decompressing venous collaterals, or irre-
versibly high PVR may mandate taking down either one
or both Glenn connections and/or maintenance of an
oxygenator within the circuit for the duration of MCS
support. If long-term oxygenator support were required,
conversion from a Berlin to a centrifugal pump likely
would be more practical.
Perhaps the most remarkable aspect of this case is that the

patient endured multiple operations and was managed with
MCS for >1 year without significant neurologic injury.
Given the poor outcomes after cardiopulmonary resuscita-
tion in patients with Glenn physiology, the aggressive use
of MCS from the first signs of trouble, and the courage to
consider long-term MCS support as a bridge to transplanta-
tion appear to have served this patient well. This also speaks
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to the poise and discipline of the MCS program at this
hospital, because the physicians and caretakers werewilling
to take on this risk, remained flexible to the changing
physiology, and tailored the plan to the evolving needs of
the patient. Although MCS survival in Glenn patients is
relatively poor, the few successes reported in the literature
were likely the result of this exact approach. Stay calm,
stay flexible, design a tailored approach specific to the
patient, and don’t give up.
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