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AIM: This study aimed to compare the efficacy of the routinely used modified del Nido cardioplegia and Plegisol® solution in myocardial
protection.

METHODS: In this retrospective study, patients who underwent cardiopulmonary bypass (CPB) guided cardiac surgery and received del
Nido cardioplegia solution (Group 1) and Plegisol® solution (Group 2) were compared in terms of early clinical data and myocardial
protection.

RESULTS: This study included 68 patients with similar demographic characteristics who received 38 modified del Nido cardioplegia
and 30 Plegisol® solutions. Creatine kinase-myocardial bound (CK-MB) and cardiac troponin T (CTnT) levels on postoperative day 1
and CTnT levels on postoperative day 5 were higher in Group 2 and there was a significant difference between the groups (p = 0.025, p
=0.001, p=0.001, respectively). In addition, the postoperative inotrope requirement and postoperative vasoactive-inotropic score were
higher in Group 2 and there was a significant difference between the two groups (p = 0.004, p = 0.002, respectively).

CONCLUSIONS: In this study, the del Nido cardioplegia solution was found to be more advantageous regarding the need for intracardiac
defibrillation and myocardial necrosis, although it showed similar results in some points when compared with the Plegisol® solution.
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Introduction

Heart diseases have an important place among the causes of
morbidity and mortality worldwide [1]. Cardiopulmonary
bypass (CPB) remains important in the surgical treatment
of these diseases. A bloodless and immobilized environ-
ment is required for CPB-guided cardiac surgery. For this,
the heart must be temporarily stopped during the operation.
Various cardioplegia solutions are used to perform this pro-
cedure [2,3].

Cardioplegia is critical to reduce myocardial oxygen de-
mand and minimize ischaemic damage during CPB. Car-
dioplegia provides this protection by stopping the electri-
cal activity of the heart muscle and cooling it. In addition,
it contributes to the success of the operation by keeping
the surgical field bleeding and immobilised. Cardioplegia
can be applied in many ways, such as antegrade and retro-
grade administration routes, solution content, temperature,
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indications, side effects, pharmacokinetics and pharmaco-
dynamics [4].

Cardioplegia solutions may have various disadvantages as
well as advantages. Myocardial ischemia during elec-
tive arrest and subsequent ischemia/reperfusion injury are
the most important adverse effects of CPB and have not
yet been fully resolved. To minimize the consequences
of myocardial ischemia/reperfusion injury during cardiac
surgery, some protective methods have been tried to be ap-
plied. The most important of these is cardioplegia admin-
istration [5]. However, there are differences in the applica-
tion and types of cardioplegia, and discussions on this sub-
ject continue [5,6].

Cardioplegia methods commonly used for myocardial pro-
tection include del Nido cardioplegia and Plegisol® solu-
tion. Del Nido cardioplegia is an extracellular solution
mixed with autologous blood from the extracorporeal cir-
cuit and is administered as a single dose. Several studies
involving cardiac operations performed with del Nido car-
dioplegia show that it is a safer and superior cardioplegia
solution and technique in terms of aortic cross-clamping
time, total perfusion time, required cardioplegia solution
volume, cardiac and many organ and biochemical param-
eters [6—9]. The term ‘modified del Nido’ refers to a varia-
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Table 1. Original and modified del Nido cardioplegia solution contents.

Original del Nido cardioplegia solution

Modified del Nido cardioplegia solution

Content Volume Content Volume
Plasma-lyte A 1000 mL Balanced electrolyte solution 1000 mL
Mannitol 20% 16.3 mL Mannitol 20% 17 mL
MgSO4 50% 4 mL MgSO4 15% 14 mL
NaHCOs3 8.4% 13 mL NaHCO3 8.4% 13 mL
KCL 2 mEgq/mL 13mL KCL 1 mEg/mL (7.5%) 26 mL
Lidocaine 1% 13 mL Aritmal (lidocaine) 2% 6.5 mL

Patient blood 200 mL (20% of del Nido

cardioplegia solution)

Patient blood

200 mL (20% of del Nido

cardioplegia solution)

MgSO.4, Magnesium Sulphate; NaHCO3, Sodium Bicarbonate; KCL, Potassium Chloride.

tion of the original del Nido cardioplegia solution originally
developed for paediatric cardiac surgery but later adapted to
adult patients [9—11]. The differences between the modified
del Nido cardioplegia formulation used in our study and the
original del Nido formulation are shown in Table 1 [9-11].
Plegisol®, which is a multidose solution, is an aqueous ion
solution similar to extracellular fluid [12].

This study aimed to compare the efficacy of the routinely
used modified del Nido cardioplegia and Plegisol® solution
in myocardial protection.

Materials and Methods
Type of Research

This study is a retrospective cohort-type clinical research.
In this study, approval was obtained from the institution
and the local ethics committee before the study (Harran
University Clinical Research Ethics Committee) (Date: 27
May 2024 - Approval no: HRU/24.07.10). The study was
conducted following the principles of the Declaration of
Helsinki. Since only anonymized patient data was used and
there was no risk or impact on patient care, informed con-
sent was not required. This consent waiver was approved
by the Institutional Review Board and Ethics Committee
and complies with regulatory and ethical guidelines for ret-
rospective studies.

Research Population

In this retrospective study, a total of 68 patients who un-
derwent CPB-guided cardiac surgery (coronary artery by-
pass graft (CABG) replacement, mechanical mitral valve,
and mechanical aortic valve replacement) between 1 Jan-
uary 2024 and 15 May 2024 were included. A total of 127
cardiac surgery operations were performed during this pe-
riod. After the exclusion criteria, 68 consecutive patients
were included in the study (Fig. 1).

The sample size of the groups in this study was calculated
using a website at https://www.stat.ubc.ca/~rollin/stats/ssiz
e/n2.html. Type I error rate was accepted as maximum 5%
and Type II error rate was accepted as maximum 20%. The
effect size of the study was determined as >0.5.

Exclusion and Inclusion Criteria

Patients who underwent emergency surgery, patients with
planned additional cardiac surgery such as aortic aneurysm
or dissection, reoperations, patients with chronic autoim-
mune disease, systemic inflammatory disease, chronic re-
nal and hepatic diseases, hematological disease, and his-
tory of atrial fibrillation (AF) were excluded. After apply-
ing exclusion criteria, adult patients aged 20—85 years who
underwent consecutive CPB-guided cardiac surgery using
Plegisol® or del Nido cardioplegia were included in the
study (Fig. 1). Inclusion criteria also included that all in-
cluded patients had complete clinical data.

Formation of Groups

In this study, patients who received del Nido cardioplegia
solution in CPB-guided cardiac surgery operations were de-
termined as the first group (Group 1) and patients who re-
ceived Plegisol® solution were determined as the second
group (Group 2).

Cardiopulmonary Bypass (Perfusion) Method

Extracorporeal circulation blood flow rates of the patients
during CPB were determined according to their body sur-
face areas (2.4 L/min/m?). Appropriate cannula diameters
were used according to the body surface area of the patient.
A membrane oxygenator with arterial filter integrated into
the oxygenator was used. Tubing sets and membrane oxy-
genators suitable for the patient’s age and weight were also
used. Tubing set venous line diameter was 1/2 inch and
arterial line diameter was 3/8 inch. All patients were sub-
jected to 32 °C hypothermia during CPB. Arterial line pres-
sures were maintained between 150—-180 mmHg on average
during CPB. Anticoagulation was monitored by active clot-
ting time (ACT) and kept at 480 seconds and above. As
prime solution, 150 mL of 20% mannitol, 5 thousand units
of heparin and 2 g of cefazolin were used in 1200 mL of
balanced solution (Isolayte).

Plegisol® Solution

Plegisol® solution +4 °C was used. Plegisol® was used as
a ready-to-use market product in polyvinyl chloride (PVC)
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Cardiac Surgery Patients

Assessed for Eligibility (N= 127)

U

Excluded (N= 59)

Emergency surgery patients (N= 14)
Patients with additional aortic surgery (N= 10)
Patients with systemic inflammatory disease (N=4)
Patients with liver and/or kidney insufficiency (N=15)
Patients with chronic autoimmune disease (N= 4)
Patients with a history of atrial fibrillation (N=9)

Reoperations (N= 3)

J

After Exclusion

Criteria (N= 68)

Del Nido Cardioplegia
(N=38)

Fig. 1. Flowchart of the study.

bags in plastic casings. The 1000 mL solution contained
6.43 mg sodium chloride, 0.176 mg calcium chloride dihy-
drate, 3.253 mg magnesium chloride (as magnesium chlo-
ride hexahydrate), and 1.193 mg potassium chloride gran-
ules. It was used by adding 20 mL of sodium bicarbonate
with a ratio of 8.4% in each use. The initial dose of car-
dioplegia was 15 mL/kg (full dose) and maintenance doses
were administered as half dose every 20 minutes.

Modified Del Nido Cardioplegia Solution

Modified del Nido cardioplegia solution was used at +4 °C.
A single dose of 20 mL/kg solution was used with a maxi-
mum dose of 1000 mL. In cases with aortic cross-clamping
time over 90 minutes, a maintenance half dose was admin-
istered at 60 minutes. The solution was prepared by adding
17 mL 20% mannitol, 14 mL 15% magnesium sulfate, 13
mL 8.4% sodium bicarbonate, 26 mL 7.5% potassium chlo-
ride, and 6.5 mL 2% aritmal (lidocaine) to a balanced isolate
solution (ratio: 8/10) and oxygenated patient blood (ratio:
2/10).
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Plegisol
(N=30)

Data Collection

The data of patients who underwent CPB-guided cardiac
surgery were recorded preoperatively, intraoperatively, and
postoperatively after the exclusion criteria were applied.
Demographic data, preoperative, intraoperative, and early
postoperative data of the patients to be included in the study
were recorded. Descriptive data of the groups with the ob-
tained data: Age, gender, height, weight, body surface area
(BSA), cigarette smoking, hypertension, chronic obstruc-
tive pulmonary disease (COPD), diabetes and hyperlipi-
daemia, preoperative ejection fraction percentage (EF%);
Intraoperative data: Flow, aortic cross-clamp time, total
perfusion time, and type of surgery performed (CABG, aor-
tic valve, mitral valve) and preoperative variables: Intra-
cardiac defibrillation requirement, pacemaker requirement,
Intra Aortic Balloon Pump requirement, inotropic sup-
port requirement after cross-clamping and during intensive
care unit (ICU) stay and length of hospital stay rate data
were recorded. Biochemical parameters including creatine
kinase-myocardial bound (CK-MB) and cardiac troponin T
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(CTnT) levels, which are indicators of myocardial necrosis,
and carbohydrate reactive protein (CRP) levels, which are
indicators of inflammation, were recorded preoperatively,
and on postoperative days 1 and 5.

In addition, the vasotropic inotropic score was used to eval-
uate the need for inotropic support. The vasotropic in-
otropic score is obtained by multiplying the doses of certain
drugs (dopamine, dobutamine, epinephrine, milrinone, va-
sopressin and norepinephrine) by certain coefficients and
summing them. A higher vasotropic inotropic score indi-
cates the need for more intensive vasopressor and inotropic
support. Vasotropic inotropic score was calculated accord-
ing to the following formula.

Vasotropic inotropic score: [milrinone dose (mcg/kg/min
x 10)] + [epinephrine dose (mcg/kg/min) x 100] + [nore-
pinephrine dose (mcg/kg/min) x 100] + [vasopressin dose
(u/kg/min) x 10.000] + [dopamine dose (mcg/kg/min)] +
[dobutamine dose (mcg/kg/min)].

Statistical Analyses

Statistical analyses in this study were performed using
the SPSS® 17.0 computer program (version 17.0, SPSS,
Chicago, IL, USA). Means and standard deviations were
calculated for continuous values. To assess normality dis-
tribution, Kolmogorov Smirnov test was used for the group
with more than 30 patients and Shapiro-Wilk test was used
for the group with less than 30 patients. Student’s z-test (In-
dependent sample #-test) and Mann-Whitney U tests were
used to assess normal and non-normally distributed data.
Frequency and percentage analyses were performed for
nominal data and the Chi-square test and Chi-square cor-
rected test were used for comparison. A ‘p’ value less than
0.05 was considered statistically significant.

Results

This study included 68 patients with similar demographic
characteristics who received 38 modified del Nido cardio-
plegia (Group 1) and 30 Plegisol® solutions (Group 2). The
groups had similar age (p = 0.516), gender (p = 0.446), type
of surgical procedure (p = 0.892), height (p = 0.133), weight
(»=0.363), BSA (p=0.341), cigarette smoking (p = 0.398),
hypertension (p = 0.189), COPD (p = 0.899), diabetes (p
= 0.649), hyperlipidaemia (p = 0.764), flow (p = 0.560),
preoperative % EF (p = 0.066), total perfusion time during
CPB (p = 0.265) and aortic cross-clamp times (p = 0.154)
(Table 2).

Preoperative CRP, CK-MB and CTnT values of the groups
were similar (p =0.791, p = 0.643, p = 0.553, respectively).
In addition, CRP levels on postoperative day 1 and day 5
and CK-MB levels on postoperative day 5 were similar (p
=0.702, p=0.288, p = 0.503, respectively). However, CK-
MB and CTnT levels on postoperative day 1 and CTnT lev-
els on postoperative day 5 were higher in Group 2 and there
was a significant difference between the groups (p = 0.025,
p=0.001, p =0.001, respectively) (Table 3).

In this study, pacemaker requirement (p = 0.741), intracar-
diac defibrillation requirement (p = 0.737), ICU inotrope
requirement (p = 1.000) and Intra Aortic Balloon Pump
(IABP) requirement (p = 1.000), ICU vasoactive-inotropic
score (p=0.429), extubation time (p = 0.138), ICU length of
stay (p = 0.440) and hospital stay rates (p = 0.309) were sim-
ilar among the early clinical outcomes of the groups. How-
ever, postoperative inotrope requirement and postoperative
vasoactive-inotropic score were higher in Group 2 and there
was a significant difference between the two groups (p =
0.004, p = 0.002, respectively) (Table 4).

Discussion

Myocardial protection is of great importance in open heart
surgery. In this study, we compared del Nido cardiople-
gia solution and Plegisol® solution, which are two differ-
ent cardioplegies used for myocardial protection in CPB-
guided cardiac surgery. In our study, we found that the need
for pacemaker, need for intracardiac defibrillation, need for
ICU inotropes, need for IABP, duration of intubation, dura-
tion of ICU and duration of hospital stay were similar in the
early clinical results of patients using del Nido cardiople-
gia solution and Plegisol® solution. However, the groups
were similar in terms of the need for intracardiac defibril-
lation. In addition, while the groups showed similar results
in terms of CRP, which is an indicator of inflammation, we
found that Group 1, i.e., del Nido cardioplegia group was
lower in terms of CK-MB and CTnT levels, which are in-
dicators of myocardial necrosis.

In the comparison of standard del Nido cardioplegia solu-
tion and modified del Nido cardioplegia solution with plain
ringer’s solution as the base solution, it was reported that the
changes between the two groups were similar. It was also
reported that ventricular arrhythmias, duration of mechan-
ical ventilation, duration of ICU stay, duration of hospital
stay, interleukin-6, tumor necrosis factor-alpha, troponin-
alpha, and electron microscopy changes after aortic cross-
clamping were similar between the groups. In addition,
other metrics indicating myocardial protection were simi-
lar between the groups. In developing countries where stan-
dard del Nido cardioplegia solution is unavailable or expen-
sive, modified del Nido cardioplegia solution is an accept-
able alternative [13]. In another study, it was reported that
modified del Nido cardioplegia solution and Custodiol®
cardioplegia provided equivalent protection in minimally
invasive mitral valve surgery [14].

Many studies on the use of del Nido cardioplegia solution
in cardiac surgery show that this method is safer and su-
perior to conventional methods in terms of aortic cross-
clamping time, CPB time, amount of cardioplegia solution
used, and biochemical values in the heart and other organs
[7-9]. A systematic review and meta-analysis examining
del Nido cardioplegia for myocardial protection in adult
cardiac surgery revealed that del Nido reduced postopera-
tive cardiac enzyme levels (CTnT and CK-MB), CPB time,
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Table 2. Demographic characteristics.

Variables Group 1 (n=38) Group2 (n=30) Test statistics P
Age (year) (mean & SD) 62.97 £+ 8.41 64.36 +9.12 —0.653 0.516%
Female 18, (47.4) 17, (56.7) b
Gender (n, %) 0.580 0.446
Male 20, (52.6) 13, (43.3)
CABGXI 1,(2.6) 2,(6.7)
CABGX2 5,(13.2) 3,(10.0)
. CABGX3 12, (31.6) 9, (30.0) b
Type of surgical procedure (n, %) 1.677 0.892
CABGX4 10, (26.3) 10, (33.3)
AVR 8,(21.1) 4,(13.3)
MVR 2,(5.3) 2,(6.7)
. . None 27, (71.1) 24, (80.0)
Cigarette smoking (n, %) 0.716 0.398%
Yes 11, (28.9) 6, (20.0)
. None 10, (26.3) 4,(13.3) b
Hypertension (n, %) 1.728 0.189
Yes 28, (73.7) 26, (86.7)
None 34, (89.5) 28, (93.3)
COPD (n, %) 0.016 0.899¢
Yes 4,(10.5) 2,(6.7)
_ None 22, (57.9) 19, (63.3)
Diabetes (n, %) 0.207 0.649%
Yes 16, (42.1) 11, (36.7)
n . None 24, (63.2) 20, (66.7) b
Hyperlipidaemia (n, %) 0.090 0.764
Yes 14, (36.8) 10, (33.3)
Height (cm) (mean =+ SD) 170.71 4+ 9.47 167.13 +9.83 1.521 0.1332
Weight (kg) (mean £ SD) 76.52 +10.51 79.20 = 13.55 —0.916 0.363%
BSA (mean £ SD) 1.83 £0.15 1.87 £ 0.20 —0.959 0.341%
Flow (L) (mean + SD) 4.44 + 0.36 4.50 £ 0.46 —0.586 0.560%
Preoperative % EF (mean + SD) 50.26 £ 8.53 46.16 +9.53 1.866 0.066%
Total Perfusion Time (minutes) (mean & SD) 105.23 4 26.67 114.40 £ 40.31 -1.125 0.265%
Aortic cross clamp time (minutes) (mean + SD) 77.28 £ 29.99 88.73 £ 35.36 —1.443 0.154¢

@, independent sample #-test; b Chi-square test; ¢, Chi-square corrected test; SD, standard deviation; n, frequency; %,

percent; COPD, chronic obstructive pulmonary disease; BSA, body surface area; EF, ejection fraction; CABG, coronary

artery bypass graft; AVR, aortic valve replacement; MVR, mitral valve replacement.

aortic cross-clamping time and cardioplegia volume com-
pared to conventional cardioplegia. In addition, the need for
intraoperative defibrillation was less in the del Nido group.
However, no difference was found in mortality rates [15].

Del Nido cardioplegia solution raises some concerns. One
of the most important problems is the existence of formula
variations with up to 300 different chemical combinations
under the same name. In coronary artery disease, homo-
geneous distribution cannot be guaranteed due to extensive
vascular disease and impaired microcirculation. The high
potassium content of del Nido may cause residual potas-
sium to lead to coronary vasoconstriction and thus compli-
cations of myocardial ischaemia. In addition, the low nu-
trient content of del Nido (21 kcal/L) may adversely affect
energy-depleted myocardium. Infusion of multiple doses
of del Nido may increase myocardial lidocaine concentra-
tion, causing lidocaine toxicity associated with peripheral
vasodilatation, negative inotropy, ventricular arrhythmias
and seizures [6,9].

While there are many studies in the literature comparing
the results of del Nido cardioplegia with the results of car-
dioplegia other than Plegisol® solution, the studies com-
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paring the results of these two cardioplegia are very lim-
ited. In addition, there are many studies indicating that del
Nido cardioplegia is superior or safer than other cardiople-
gies [16—-18]. However, we observe that the study com-
paring Plegisol® solution is very limited in these compar-
isons [19]. In our study, we compared the results of these
two cardioplegia solutions and although they showed sim-
ilar results, we found that del Nido cardioplegia was more
advantageous at some points.

Reidy MR et al. [19] compared the results of del Nido
cardioplegia and Plegisol® solution in patients undergoing
CABG surgery. They retrospectively analysed 155 consec-
utive patients. They compared 70 patients who received del
Nido cardioplegia with 85 patients who received Plegisol®.
As a result of their study, they found that CPB time and
aortic cross-clamping time were shorter in the del Nido car-
dioplegia group. They also reported that the mean operat-
ing theatre time was shorter in the del Nido cardioplegia
group. However, the number of CABGs, mean extubation
time, ICU length of stay, and total postoperative hospital
stay were similar in the groups. They also reported that the
groups showed similar results in terms of 30- and 180-day
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Table 3. Comparison of markers of inflammation and myocardial necrosis.

Parameters Period Group 1 (n=38) (mean rank)  Group 2 (n = 30) (mean rank) Z P
. Preoperative 35.07 33.78 0266  0.791¢
Carbohydrate reactive .
. Postoperative day 1 35.32 33.47 -0.383  0.702¢
protein (CRP) (mg/L) . d
Postoperative day 5 32.24 37.37 -1.062  0.288
Mass creatine kinase- Preoperative 33.51 35.75 ~0.463  0.643%
myocardial bound (CK-  Postoperative day 1 29.74 40.53 2236 0.025¢
MB) (ng/L) Postoperative day 5 35.92 32.70 -0.669  0.503¢
. . Preoperative 35.76 32.90 -0.593  0.553¢
Cardiac troponin T )
Postoperative day 1 27.47 43.40 -3.301  0.001¢
(CTnT) (ng/L) . d
Postoperative day 5 27.43 43.45 -3.319  0.001
4, Mann-Whitney U test.
Table 4. Early clinical outcomes.
Variables Group 1 (n=38) Group2 (n=30) Test statistics )4
. No Need 35,(92.1) 26, (86.67)
Pacemaker requirement (n, %) 0.110 0.741¢
Needed 3,(7.9) 4,(13.33)
. . . No Need 28, (73.7) 21, (70.00) b
Intracardiac defibrillation requirement (n, %) 0.113 0.737
Needed 10, (26.3) 9, (30.00)
L. . No Need 14, (36.8) 2,(6.67) b
Postoperative inotrope requirement (n, %) 8.484 0.004
Needed 24, (63.2) 28, (93.33)
. . No Need 4, (10.5) 4,(13.33)
ICU inotrope requirement (n, %) 0.000 1.000¢
Needed 34, (89.5) 26, (86.67)
. No Need 35,(92.1) 28, (93.33)
IABP requirement (n, %) 0.000 1.000¢
Needed 3,(7.9) 2,(6.67)
Postoperatif VIS (mean £ SD) 9.05 + 1.88 10.76 + 2.40 -3.296 0.002¢
ICU VIS (mean + SD) 9.18 +1.82 9.53 £ 1.75 —-0.795 0.429¢
Intubation time (hours) (mean + SD) 6.13 £+ 1.80 7.06 + 3.25 -1.503 0.1382
ICU time (days) (mean &+ SD) 297+ 1.17 320 £ 1.21 -0.777 0.440
Duration of hospitalisation (days) (mean £ SD) 8.97 £3.78 9.93 £+ 3.88 -1.026 0.309¢

@, independent sample #-test; ®, Chi-square test; n, frequency; ¢, Chi-square corrected test; %, percent; ICU, intensive care unit;

TABP, Intra Aortic Balloon Pump; VIS, Vasoactive-Inotropic Score.

mortality, stroke, renal failure, ventilation time longer than
48 hours, atrial fibrillation, tracheostomy, re-intubation and
mechanical circulatory support [19]. Although we found
similar results in our study, we found that the duration of
CPB, i.e., total perfusion time and aortic cross-clamp time
were similar between the groups in our study. We think
that it would not be correct to attribute this difference only
to cardioplegia and that factors such as the clinical course
of the patient and the surgical team may also be effective.

In the literature, the fact that del Nido cardioplegia can
be administered only once, without the need for repeated
doses, is emphasized as an important advantage over other
cardioplegia solutions. Unlike other solutions that require
repeated doses every 20-30 minutes, this single dose ap-
proach significantly reduces perfusion volume. This re-
duction can result in less need for blood transfusion during
surgery, more stable hematocrit levels and less hemodilu-
tion [20]. Moreover, del Nido cardioplegia helps surgical
procedures to proceed more smoothly without the need to
interrupt them with repeated administrations. It has also
been reported that this may lead to a shortening of total per-

fusion and aortic cross-clamping time and a shortening of
ischemia time [15]. Similarly, it has been reported in the
literature that del Nido cardioplegia is more advantageous
than crystalloid cardioplegia [21]. However, in our study,
although the surgical procedures were similar, similar du-
rations were observed in both cardioplegia groups. Based
on this, we think that the differences in surgical times can-
not always be attributed to cardioplegia solutions and that
different surgical factors may affect the times. In our study,
the del Nido cardioplegia solution was more advantageous
than the Plegisol® solution regarding myocardial damage.
Parameters such as CTnT and CK-MB are biological mark-
ers of myocardial damage. CTnT can accurately reflect the
degree of myocardial damage, which is closely related to
the incidence of adverse events and can be used objectively
[15,22]. In our study, the fact that two cardioplegia solu-
tions were compared based on CTnT and CK-MB parame-
ters is important in terms of demonstrating strong results.

This study has various limitations. The limitations include
the single-center, retrospective nature of the study, the small
number of patients, and insufficient patient data. In ad-
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dition, insufficient data are among the limitations of the
study. We think that a multicentre and prospective study
with more patient populations and more data would provide
more comprehensive results.

Conclusions

In conclusion, when the findings obtained in our study
were evaluated, it was observed that del Nido cardiople-
gia solution provided better myocardial protection and was
more advantageous in terms of patient stabilization than
Plegisol® solution in the perioperative period due to faster
recovery of cardiac functions. In addition, del Nido car-
dioplegia solution was more advantageous in terms of my-
ocardial necrosis, although it showed similar results in some
points when compared with Plegisol® solution.
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