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Commentary: More is better:
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extracorporeal membrane
oxygenation circuits
Francis D. Pagani, MD, PhD

CENTRAL MESSAGE

Hybrid and parallel extracorpo-
real membrane oxygenation cir-
cuits offer important options in
clinical scenarios of inadequate
perfusion or oxygenation.
Francis D. Pagani, MD, PhD

The application of extracorporeal membrane oxygenation
(ECMO) for treatment of respiratory and/or cardiac failure
has increased over the past decade.1 Expansion of indica-
tions and inclusion of higher-risk patients has increased
the number of challenging clinical scenarios in which lim-
itations in oxygen delivery with conventional ECMO cir-
cuits are encountered during support. In this issue of the
JTCVS Techniques, Shah and colleagues2 from the Univer-
sity of Maryland review the use of hybrid and parallel
ECMO circuits in clinical scenarios in which standard ve-
noarterial (VA) or venovenous (VV) ECMO circuits fail
to provide adequate oxygen delivery or perfusion and pro-
vide a number of important management and technical ob-
servations and recommendations.

Importantly, the authors emphasize 2 principals: that
clinical situations necessitating hybrid or parallel circuits
are infrequent and that optimal patient management and
technical application of conventional ECMO circuits is
paramount before considering hybrid or parallel ECMO
circuits. Appropriate cannula positioning, optimal hemody-
namic and respiratory management, appropriate left ven-
tricular venting, and potential conversion to central
cannulation are important key tenets determining successful
support with conventional ECMO circuits.

Shah and colleagues describe several specific hybrid cir-
cuits and the clinical scenarios in which hybrid circuits are
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useful. With respect to patients supported with VA ECMO
who experience upper body hypoxia due to concomitant
respiratory failure and competition of ECMO flow with
native cardiac output (ie, north-south or Harlequin syn-
drome), the authors describe the value of the venoarteriove-
nous ECMO circuit. In this scenario, an additional venous
cannula positioned in the right side of the circulatory system
returns oxygenated blood from the ECMO circuit to the
heart to reduce the proportion of deoxygenated blood being
ejected by the native heart to resolve the upper body hypox-
ia. Importantly, the authors review strategies to assess and
manage arterial flow diversion in this hybrid circuit, specif-
ically applying resistance to the arterial outflow to the
venous system to prevent overflow. For patients initially
supported for respiratory failure with VV ECMO, progres-
sive hypoxia or cardiac failure may lead to the addition of an
arterial cannula to establish a VVA ECMO circuit, where
both cannulas now in the right side function as venous re-
turn to the ECMO circuit.

In addition to the hybrid circuits, the authors also discuss
the use of parallel circuits. For patients with high cardiac
output and ongoing hypoxia or with evidence of inadequate
perfusion a second or parallel ECMO circuit could provide
additional capacity for oxygenation and flow. The use of par-
allel circuits can be applied in the scenarios of both VV
ECMO and VA ECMO support. The authors raise appro-
priate concerns for recirculation in the setting of parallel
VV ECMO circuits. In the setting of parallel VA ECMO cir-
cuits, capture of too much of the native flow through the
heart and lungs could increase the risk of thrombosis.
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Pagani Commentary
Shah and colleagues have provided readers with a valuable
review of hybrid and parallel ECMO circuits, including an
excellent diagrammatic presentation and summary of clinical
outcomes. Application of these techniques, although infre-
quently needed, is an essential and required skill set for cen-
ters managing patients supported with ECMO.
References
1. Stentz MJ, Kelley ME, Jabaley CS, O’Reilly-Shaw V, Groff RF, Moll V, et al.

Trends in extracorporeal membrane oxygenation growth in the United States,

2011-2014. ASAIO J. 2019;65:712-7.

2. Shah A, Dave S, Goerlich CE, Kaczorowski DJ. Hybrid and parallel

extracorporeal membrane oxygenation circuits. J Thorac Cardiovasc Surg Tech.

2021;8:77-85.
JTCVS Techniques c Volume 8, Number C 87

http://refhub.elsevier.com/S2666-2507(21)00206-6/sref1
http://refhub.elsevier.com/S2666-2507(21)00206-6/sref1
http://refhub.elsevier.com/S2666-2507(21)00206-6/sref1
http://refhub.elsevier.com/S2666-2507(21)00206-6/sref2
http://refhub.elsevier.com/S2666-2507(21)00206-6/sref2
http://refhub.elsevier.com/S2666-2507(21)00206-6/sref2

	Commentary: More is better: Hybrid and parallel extracorporeal membrane oxygenation circuits
	References


