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Mechanical Circulatory Support for Advanced Heart Failure

Jin Joo Park' and Hyun-Jai Cho

Division of Cardiology, Department of Internal Medicine, 'Seoul National University Bundang Hospital, Seongnam;
*Seoul National University Hospital, Seoul, Korea

Patients with end-stage heart failure or cardiogenic shock experience unacceptably high mortality despite advances in treatment
made over the past 50 years. The effects of vasoactive drugs used to manage cardiogenic shock may be limited, being highly de-
pendent on “remaining” heart function. Mechanical circulatory support improves cardiac output independent of heart function.
Intra-aortic balloon pumps (IABPs) and extracorporeal membrane oxygenation (ECMO) are the devices most commonly used in
Korea. Despite frequent use, the utility of IABPs in acute myocardial patients remains controversial, whereas ECMO affords suffi-
cient systemic perfusion pressure to reverse end-organ dysfunction. Both can only be used as acute treatments, thus as a
bridge-to-recovery or a bridge-to-transplantation. Percutaneous left ventricular assist devices (LVADs) such as TandemHeart® and
Impella are not in use in Korea. Implanted LVADs improve long-term outcomes and may also serve as destination therapies. In the
present manuscript, we briefly review percutaneous and implantable devices currently used in Korea for the management of ad-

vanced heart failure. (Korean J Med 2015;88:142-149)

Keywords: Heart failure; Intra-aortic balloon pumping (IABP); Extracorporeal membrane oxygenation (ECMO); Ventricular as-

sist device (VAD)
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Figure 1. Mortality and treatment strategy according to the
stage of shock. IABP, Intra-aortic balloon pumping; ECMO,
extracorporeal membrane oxygenation.
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Figure 2. Mechanical circulatory support devices. (A) IABP. (B)
ECMO. (C) LVAD. IABP, intra-aortic balloon pumping; ECMO,
extracorporeal memrane oxygenator; LVAD, left ventricular as-
sist device.
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Table 1. Indications for IABP

Cardiogenic shock associated with AMI.
To stabilize high-risk patients either before or after revas-
cularization.
LV dysfunction (EF < 40%); the culprit vessel supplies
> 40% of the myocardial territory.
Mechanical complications of MI
Mitral regurgitation.
Ventricular septal defect.
IABP, intra-aortic balloon pumping; AMI, acute myocardial
infarction; LV, left ventricle; EF, ejection fraction; MI, my-
ocardial infarction.
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oIt} A= IABP augmentation®]] 23t peak diastolic pre-
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2nd_31d jntercostal space

Figure 3. Location of the IABP balloon. The distal marker of
the balloon should be positioned between the second and third
intercostal spaces (circle). IABP, intra-aortic balloon pumping.
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Figure 4. Ideal aorta pressure curve featuring counter-pulsation
by IABP. IABP, intra-aortic balloon pumping.
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Table 2. Evidence-based recommendations for mechanical circulatory support

ACC/AHA/SCAI guidelines

ESC/EACTS guidelines

IABP Class Ila

mended for patients with cardiogenic
shock after STEMI who do not quickly
stabilize upon pharmacological therapy.

ECMO Not recom- No recommendation

mended

Tandemheart Class IIb Same as IABP

Impella Class IIb Same as IABP

A hemodynamic support device is recom- Class IIb

IABP insertion is recommended for patients with
hemodynamic instabilities (particularly those in
cardiogenic shock and with mechanical compli-
cations).

Not recom- ECMO implantation should be considered for the

mended temporary support of patients with acute heart
failure who may potentially experience func-

tional recovery after revascularization.
Class IIb The routine use of percutaneous centrifugal pumps

is not recommended.

Not recom- No recommendation
mended

ACC/AHA, American College of Cardiology/American Heart Association; SCAI, Society for Cardiovascular Angiography and Inter-
ventions; ESC, European Society of Cardiology; EACTS, European Association for Cardio-Thoracic Surgery; IABP, intra-aortic bal-
loon pumping; STEMI, segment elevation myocardial infarction; ECMO, extracorporeal membrane oxygenation.

Table 3. Indications for veno-arterial ECMO support

Inadequate cardiopulmonary support even after IABP.

SBP < 80 mmHg even under full support with catechola-
mines.

Oliguria (< 1 mL/kg/h).
Low cardiac output (< 1.8 L/min/mz)
Low PaO, (< 60 mmHg)

Intractable but reversible cardiopulmonary arrest caused by ei-
ther Ml/failed angioplasty or a pulmonary embolus.

Uncontrollable VF/VT.

ECMO, extracorporeal membrane oxygenation; IABP, intra-
aortic balloon pumping; SBP, systolic blood pressure; MI, my-
ocardial infarction; VF, ventricular fibrillation; VT, ventricular
tachycardia.
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and antegrade flow from patient’s left ventricle (dark gray).
Gradual recovery of patient’s left ventricular systolic function.
(A) Minimal LV function with cerebral blood supply via retro-
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