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Since Melrose et al. introduced potassium chloride induced
cardiac arrest and calcium chloride induced recovery
of heart beat (1), unceasing efforts have been made to
improve the efficacy of myocardial protection during
ischemic arrest for cardiac surgery. Buckberg proposed
multi-dose perfusion of cold blood cardioplegia with
potassium in 1977, and this technique has been generally
used even in the current era. Despite the popular use of the
Buckberg solution or its modifications, demands for more
convenient solutions that could allow better visualization
of the surgical field through a single infusion have led
investigators to search for cardioplegic agents with longer
durability, such as the histidine-tryptophan-ketoglutarate
solution. del Nido cardioplegia is one of those solutions
that provide a longer duration of cardiac arrest through
a single infusion than does the Buckberg solution, and its
use has expanded to pediatric and adult cardiac surgery (2).

The del Nido solution is composed of 20% blood and
80% Plasma-Lyte A (Baxter Healthcare Corporation,
Deerfield, IL, USA; containing KCIl, NaHCOj;, mannitol,
MgSO,, and lidocaine). This type of mixture prevents
excessively high potassium levels in cardiomyocytes, thus
blocking the sequential calcium ion influx during ischemic
cardiac arrest (3). In addition, because the del Nido
cardioplegia solution is a combination of substrates (blood)
and buffers (NaHCO;) as well as membrane stabilizers
(lidocaine) (4), it has been considered to be potent and with
similar stability in the recovery of myocardial contraction to
that of blood cardioplegia. On the other hand, the histidine-
tryptophan-ketoglutarate solution has been suspected to
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lead to ventricular fibrillation after the release of the cross-
clamp (5).

Although many studies have shown acceptable
outcomes of the use of del Nido in a single cardiac
procedure in adult patients, the safety of this cardioplegia
in multiple or complex cardiac procedures has not been
well demonstrated. Only some observational studies have
shown acceptable outcomes of the del Nido solution
compared with blood cardioplegia (6). In light of this issue,
Ad et al. (7) published a prospective randomized controlled
trial comparing perioperative outcomes between the
use of del Nido (n=48) and their modified whole-blood
cardioplegia formula (n=41) for patients undergoing
coronary arterial bypass surgery with or without cardiac
valve procedures. They concluded that the routine use of
del Nido cardioplegia in adult patients may be safe and
could enhance the surgical workflow with good clinical
outcomes, based on their findings of a higher rate of
recovery in spontaneous rhythm (P=0.023), fewer patients
who required inotropic support (P=0.05), and better
washout of intravascular troponin (P=0.053) in the del
Nido group. In addition, the del Nido group had a shorter
cross-clamp time (P=0.018). Their findings, however, did
not reach statistical significance (alpha was set at P<0.001).

Ad et al. (7) should be commended for their efforts
in investigating this timely issue through a randomized
trial, despite the difficulties in selecting the type of
randomization for artificial chemical compounds. The merit
of a randomized trial lies on “randomizing” the baseline
profiles of patients, thus allowing the study to possibly yield
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the true impact of the treatment by eliminating potential
confounders, compared with observational studies. In this
regard, the cited study validated the findings of previous
observational studies. Furthermore, lowering the cardiac
ischemic time by reducing procedural interruptions is an
important point in the choice of cardioplegia solution.

However, in the cited study, the collected number of
patients might be insufficient to reach their set of “alpha”,
to allow determining the true impact of the del Nido
cardioplegia solution. As the authors revealed in their
“Statistical analyses” section, the study was stopped after
interim evaluations showed meaningful findings beyond
non-inferiority. Accordingly, an alpha level of P<0.001
was determined as analyses were shifted to a superiority
methodology. Although Ad and colleagues () could not
show statistical significance, their findings are significant
in that their study with only 89 patients demonstrated the
potential benefit of the use of del Nido solution within the
traditional alpha level (P<0.05). For further approval of the
use of del Nido solution in complex adult cardiac surgery,
more robust results based on evaluations of a larger cohort
are warranted.
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