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ABSTRACT... Objective: To assess the efficacy of del Nido cardioplegia for patients of adult congenital heart diseases
undergoing cardiac surgery. Study Design: Descriptive Observational Case Series. Setting: Department of Paediatric Cardiac
Surgery, Faisalabad Institute of Cardiology, Faisalabad. Period: October 2019 to September 2021. Material & Methods: All
consecutive patients of age fifteen years or above who underwent open-heart surgery for congenital heart disease by using
ante grade del Nido cardioplegia during the study period were included. Dedicated hospital database used to retrieve the
data of patients regarding type of surgery for CHD and operative or postoperative outcome parameters. The data was
entered in excel sheet and descriptive analysis done. Results: One hundred and twenty five patients underwent open heart
bypass surgery for congenital heart disease by using del Nido cardioplegia during the study period. Majority of patients were
male (n=83, 66.4%) with male to female ratio 1.97:1. Sixty eight percent patients were less than thirty years of age. Primary
repair of TOF was the most frequently performed surgery (49.6%, n=62) while 28.8% had repair of VSD. Average bypass
time was 136 £57 minutes and average cross clamp time of 103 = 44 minutes. Total duration of mechanical ventilation was
6.6 =11.9 hours, ICU stay of 38 =34 hours and stay in the hospital of 5.2 = 2.6 days. Cardiac tamponade was seen in 0.8%
of patients (n=1) while moderate LV systolic dysfunction in 1.6 % of patients. Conclusion: Del Nido cardioplegia solution
is as safe as conventional blood cardioplegia with short ventilation time, ICU stay and lowest postoperative complications.
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INTRODUCTION

Cardiac arrest by cardioplegia (CP) is one of the
most important reproducible and safe methods
of myocardial protection during cardiac surgery.
Myocardial protection of the heart during
cardiac surgery is of utmost importance and a
real challenge for both perfusionist and cardiac
surgeon. Hypothermia, potassium induced
diastolic arrest of heart along with ventricular
offloading are the major concept that form the
basis of myocardial protection.?

Potassium-based, cold blood Cardioplegia has
become the most popular CP technique. Melrose?
and Gerbode?® were the first who reported about
the use of potassium citrate to induce cardiac
arrest in humans. The use of del-Nido (DN)
cardioplegia in pediatric as well as adult cardiac
surgery is well known as it prevents the ischemia-

reperfusion injury after the cardiac surgery.* The
efficacy of DN cardioplegia is well observed in
pediatric cardiac surgeries as it gives protection
to the immature cardiomyocytes. The mechanical
ventilation, intensive care unit stay and hospital
stay are significantly lower in those cases where
DN cardioplegia has been used.>5” Post cross-
clamp removal decrease in the rate of defibrillation
in all weight categories of paediatric patients has
been observed in the DN cardioplegia group.®
Similarly the aortic cross clamp and bypass time
is shorter and left ventricular ejection fraction is
better preserved in the DN group as compared
to St Thomas solution group.® Among propensity
matched adult patients undergoing aortic or
mitral surgery, who received either del Nido or
Buckberg cardioplegia solution, aortic clamp,
bypass, and operating room times, peak glucose
level and insulin requirements were shorter in the
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DN group.'°

The data about the use of del Nido cardioplegia
in adult congenital heart surgery patients in our
part of the world is scanty. The aim of our study is
to determine the efficacy of del Nido cardioplegia
for patients of adult congenital heart diseases
undergoing cardiac surgery

MATERIAL & METHODS

It was a descriptive observational case series
conducted in Paediatric Cardiac Surgery
department of Faisalabad Institute of Cardiology
(FIC) Faisalabad. All consecutive patients of
any gender (male, female, transgender), age
fifteen years zero days or above who underwent
open-heart surgery for congenital heart disease
by using ante grade del-Nido cardioplegia from
October 2019 to September 2021 were enrolled
in the study. Ethics committee of the Institute
approved the study (13-2019/DME/FIC/FCS)
and there was no conflict of interest. Those CHD
patients who underwent redo surgery, emergency
or emergent operations or those having complex
congenital heart anomalies requiring more than
one operation were excluded from the study.

In our institute, the data of all type of cardiac
surgeries is routinely entered in a dedicated data
base and can be retrieved when required. The
base line personal data like name, father name,
residential area, and contact details including
residential address and hospital registration
number for record purpose retrieved from the
dedicated hospital database. The Clinical data
including age (years), weight in kilograms (Kg),
height in centimeter (cm), gender (male/ female/
transgender) and type of CHD surgery was
retrieved. Operative details like cross clamp
and bypass time, number of doses of del-Nido
cardioplegia, need for defibrillation after opening
of cross clamp and pacing requirement were
recorded. Postoperative parameters including
total duration of mechanical ventilation (hours),
intensive care unit stay (hours), low cardiac
output syndrome (LCOS) and reopening due to
excessive bleeding was noted. Trans-thoracic
Echocardiography in post operative period was
done in all patients by dedicated paediatric

cardiologist of the institute and ventricular function
as well as tamponade was noted. The hospital
stay duration (days) of patients, any morbidity
in the form of neurological events or renal injury
and mortality were also noted. All the parameters
were entered in to an investigator designed
Proforma, collected data entered in excel sheet
and then descriptive analysis done. The Mean
and standard deviations were calculated for
quantitative variables like cross clamp time,
bypass time and duration of hospital stay while
qualitative variables like age and outcome
parameters were expressed as frequencies and
percentages.

All patients underwent open heart cardiac
surgery through median sternotomy after
standard anesthesia and monitoring. Aorto-
bicaval cannulation was done to establish
Cardio Pulmonary Bypass (CPB) after adequate
heparinization. Antegrade del Nido cardioplegia
was given through aortic root either with
cardioplegia delivery system or with pressurized
bag in a dose of 20mL-kg~" at a temperature
between 8°C and 12°C. The CP was repeated after
90 minutes or if there was cardiac activity before
90 minutes. Surgical correction of congenital
heart disease was carried out with appropriate
hypothermic CPB support. Adequate rewarming
was achieved to terminate CPB. Various operative
and postoperative parameters were recorded and
analyzed.

The main constituents and the relative electrolyte
concentration of DN cardioplegia used during all
these surgeries was as described by Valooran GJ
et al."

RESULTS

One hundred and twenty five consecutive patients
who underwent open-heart cardiac surgery
for CHD by using del-Nido cardioplegia were
enrolled according to inclusion criteria. Majority of
the study subjects were male (n=83, 66.4%) with
male to female ratio 1.97:1. Sixty eight percent
of the subjects were less than thirty years of age
(n=85). Table-l shows baseline characteristics of
the patients including gender, age, weight and
height.
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Base Line Parameters No. (%)
Total Study Subjects 125 (100)
Gender

Male 83 (66.4)

Female 42(33.6)
Age (Years)

15-30 85 (68)

31-45 25 (20)

46-61 15 (12)
Weight (kg)

14-40 35 (28)

41-66 60 (48)

67-92 30 (24)
Height (cm)

85-150 46 (36.8)

151-180 79 (63.2)

Table-l. Baseline characteristics

Primary repair of tetralogy of Fallot (TOF) was the
most frequently performed surgery (49.6%, N=62)
followed by repair of ventricular septal defect
(VSD) which was performed in 28.8% of patients
(n=36). The relative frequency of different type
of surgeries performed is shown in the Figure-1

Type of congenital heart disease surgeries performed

B TOF M VSD M ASD [l AVSD | Others
2.4%,n=3 1.6%,n=2
3.2%,n=4 >~ |
6.4%,n=8 _____

RVOT BDG

8%,n=10

28.8%,n=3

6

Figure-1. Type of congenital heart surgeries
performed

below.

As regard operative parameters and outcome
variables, average bypass time was 136 minutes
+57 minutes while average cross clamp time was
103 + 44 minutes. The temperature was 32 °C
ranging from 28 to 32 °C.

As regard postoperative parameters, total

duration of mechanical ventilation was 6.6 =11.9
hours while stay in intensive care unit was 38 +34
hours. Duration of inotropic support was 24.38
+ 40.03 hours and hospital stay was 5.2 = 2.6
days while chest drainage was 729 = 525 ml. No
incidence of delayed chest closure, sepsis, renal
failure, peritoneal dialysis, neurological injury or
prolonged mechanical ventilation (>72h) were
found. Pre and post repair echocardiography
done to evaluate the adequacy of surgical repair,
any change in cardiac function, and any new
finding. Two patients developed moderate left
ventricular systolic dysfunction after surgery. The
outcome variables are described in Table-Il.

Outcome Parameters No. (%)
Need for temporary pacing 6 (4.8)
Re-opening due to bleeding 7 (5.6)
Cardiac tamponade 1(0.8)
LV dysfunction (moderate) 2(1.6)

Table-ll. Outcome parameters

DISCUSSION

Faisalabad Institute of Cardiology (FIC) is a tertiary
cardiac care institute, which provides almost
all kind of diagnostic and treatment facilities
including cardiac surgery to infants, children,
adolescents and adults who have congenital
heart disease (CHD). In this descriptive study in
grown up patients undergoing elective congenital
cardiac surgery we found that myocardial
protection was generally safe with the use of
del Nido cardioplegia in this group of patients
as suggested by the postoperative outcomes
including intensive care unit or hospital stay.'®
The total CPB and aortic cross clamp times in
our study was a little longer than the mentioned
in the relevant studies.'>'8 The interruptions due
to administration of repeated cardioplegia doses
are less frequent in case of del Nido cardioplegia,
which is obviously more desirable.*'®

With single dose of cardioplegia, there is
possibility of returning of the cardiac activity, it
was rare to have the cardiac/ electrical activity
during the period while the aorta was cross
clamped.” There were rare occasions of the
return of the activity which was understandable,
as in the cases of high pulmonary venous return
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where there were significant aorto-pulmonary
collateral in cases of grown up TOF and patients
undergoing aortic valve repair where the delivery
of cardioplegia through aortic root was not very
efficient.

Post operative indicators like ventilation time,
inotropic support, ICU stay, need for blood
transfusion was also good in our study, which
correlates well with the results in patients of adult
cardiac surgery and in the same group in other
publications.'"6

Although the del Nido cardioplegia contains more
crystalloids comparing with the conventional
cardioplegia, but the total amount of crystalloids
transfused is less due to single dose. Therefore, it
does not result in dilutional anemia, and this can
also be managed easily by ultrafiltration.'”:'®

CONCLUSION

As there is no significant complication and no
mortality in our study, therefore it is concluded
that del Nido -cardioplegia solution is safe
technique for achieving cardioplegic arrest in
low-risk (RACHS 1 and 2) grownup congenital
cardiac surgery cases.

Copyright© 16 Sep, 2022.
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