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Left ventricular volume
reduction and
reshape – ‘Re-STICHING’
the field

We read with interest the study by Klein
et al.1 exploring the effect of a less invasive
device in inducing left ventricular reconstruc-
tion in failing hearts post-myocardial infarc-
tion. Left ventricular remodelling following an
anterior myocardial infarction has detrimental
effects to the efficacy of the left ventricle.
This stems not only from the Laplace law
but in addition from the impaired blood flow
kinetics within the remodelled left ventricle.
The concept of surgical volume reduction
of the dilated left ventricle is to exclude
the infarcted myocardial tissue, reshape and
increase the efficacy of the left ventricle.2

This strategy faces two major challenges.
First, the final end-diastolic volume should

be reduced enough in order to allow the
Laplace low to take place effectively. How-
ever, the final volume should not be that small,
otherwise restrictive phenomena will occur,
stroke volume will be reduced, left ventricular
filling pressures will rise and re-dilatation of
the left ventricle might occur. In those cases,
any potential benefit from volume reduction
therapies will be eliminated.3,4 In order to
avoid the left ventricular excessive volume
reduction during the procedure, surgeons
are trying to keep the final left ventricular
remaining volume close to 60 mL/m2 using
the ‘balloon sizing’ technique. However, even
if it is true that a final volume at that level is
sufficient for the normally working heart, we
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.. still do not know whether this is also true for

an impaired left ventricle that has undergone
remodelling.

The second challenge for left ventricular
reconstruction surgeries is the restoration
of a more conical shape of the left ventricle.
Studies have shown that a conical shape
results in better outcomes since this shape
improves blood flow hydrodynamics. In the
STICH trial, left ventricular geometry wors-
ened after left ventricular reconstruction
surgery and the left ventricle became more
spherical.5 Only those patients that obtained
a conical left ventricular shape demonstrated
improved outcomes.

Left ventricular reconstruction surgery
is not a one size fits all patients, and a
more individualized approach should be
implemented. Klein et al.1 in a less invasive
approach attempted to reduce the volume
of the infarcted left ventricle, excluding the
non-functioning scarred myocardium. There
was a significant reduction in left ventricular
volumes and a significant increase in left
ventricular ejection fraction. A total of 46
out of 86 participants were characterized as
‘responders’ since they revealed improve-
ment in the 6-min walk test and in their
quality of life.

To the direction of a more individualized
approach for ventricular volume reduc-
tion and reshaping therapies, it would be
very helpful if authors could provide also
parameters of the shape of the left ventricle
before and following the application of the
device (apical conicity index, left ventricular
sphericity index). The device proposed by
Klein et al.1 has the advantage of requiring
no cardiopulmonary bypass. In that way,
haemodynamic parameters obtained by a
Swan–Ganz catheter at the time of the
deployment of the device could provide
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.. important prognostic information on the

short- and long-term adaptation of the left
ventricle to the newly acquired volume and
shape in a real time way.

Again, we find the study of Klein et al.1 a
very important step for a more quantitative
and personalized application of left ventricular
reshaping and volume reduction therapies.

Michael J. Bonios ∗ ,
Nektarios Kogerakis, and
Stamatis N. Adamopoulos

Heart Failure and Transplant Unit, Onassis Cardiac
Surgery Center, Athens, Greece
*Email: bo_mic@yahoo.com

References
1. Klein P, Anker SD, Wechsler A, Skalsky I, Neuzil P,

Annest LS, Bifi M, McDonagh T, Frerker C,
Schmidt T, Sievert H, Demaria AN, Kelle S. Less
invasive ventricular reconstruction for ischaemic
heart failure. Eur J Heart Fail 2019;21:1638–1650.

2. Athanasuleas CL, Buckberg GD, Stanley AW,
Siler W, Dor V, Di Donato M, Menicanti L, Almeida
de Oliveira S, Beyersdorf F, Kron IL, Suma H,
Kouchoukos NT, Moore W, McCarthy PM, Oz MC,
Fontan F, Scott ML, Accola KA. Surgical ventricular
restoration in the treatment of congestive heart
failure due to post-infarction ventricular dilation.
J Am Coll Cardiol 2004;44:1439–1445.

3. Di Donato M, Fantini F, Toso A, Castelvecchio S,
Menicanti L, Annest L, Burkhoff D. Impact of surgi-
cal ventricular reconstruction on stroke volume in
patients with ischemic cardiomyopathy. J Thorac Car-
diovasc Surg 2010;140:1325–1331.e1–2.

4. Bonios MJ, Anastasiou-Nana M, Perrea DN,
Malliaras K. A combined cellular and surgical
ventricular reconstruction therapeutic approach
produces attenuation of remodeling in infarcted
rats. Hellenic J Cardiol 2017;58:135–142.

5. Choi JO, Daly RC, Lin G, Lahr BD, Wiste HJ,
Beaver TM, Iacovoni A, Malinowski M, Friedrich I,
Rouleau JL, Favaloro RR, Sopko G, Lang IM, White
HD, Milano CA, Jones RH, Lee KL, Velazquez EJ,
Oh JK. Impact of surgical ventricular reconstruction
on sphericity index in patients with ischaemic
cardiomyopathy: follow-up from the STICH trial.
Eur J Heart Fail 2015;17:453–463.

© 2020 The Authors
European Journal of Heart Failure © 2020 European Society of Cardiology


