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Ventricular arrhythmia after aortic declamping during heart valve surgery:

Comparison between Custodiol cardioplegia and cold blood cardioplegia
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Abstract

The purpose of this retrospective study was to investigate the incidence of ventricular arrhythmias after aortic
declamping and the outcomes of custodial cardioplegia compared with blood CPG in patients undergoing single heart valve
surgery, double heart valve surgery and triple heart valve surgery. Method: data were collected from the medical record
database of heart valve surgery patients at Naresuan University Hospital in Phitsanulok province from 2015 - 2021.
The participants were patients undergoing heart valve surgery, received custodiol cardioplegia or blood cardioplegia,
aged between 20 - 70 years and selective random sampling according to the inclusion and exclusion criteria. The research
instruments were a general information and a surgical information form. The results showed that the total number of heart
valve surgery was 105 patients, 59 single heart valve surgery, 33 double heart valve surgery and 13 triple heart valve surgery.
The rate of ventricular arrhythmias in single heart valve surgery who received custodial cardioplegia was significantly higher
than those received cold blood cardioplegia (6 (25.00):1(2.90); p = 0.010). The propensity for ventricular arrhythmias was in
the same direction as patients undergoing double and triple heart valve surgery. The outcome of using both cardioplegia
solution in patients undergoing single, double and triple heart valve surgery including Intra-aortic balloon pump, ICU stay,
and hospital length of stay was found to be no different.
Keywords: ventricular arrhythmia, custodiol cardioplegia, cold blood cardioplegia, heart valve surgery
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Diagnosis

CCPG (3o8102), n = 24

BCPG (308102), n =35

Moderate aortic stenosis

Severe aortic stenosis

Severe aortic regurgitation

Moderate mitral stenosis

Severe mitral stenosis

Severe mitral regurgitation

1(4.17)

6(25.00)
3 (12.50)
0 (0.00)

3 (12.50)
11 (45.83)

0 (0.00)
8 (22.86)
4(11.43)

1(2.86)
12 (34.28)
10 (28.57)
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Diagnosis

CCPG (308a2), n = 24

BCPG (3081a2), n = 35

BHAMIWIAA
Single valve repair

Single valve replacement

7(29.17) 3(8.57)

17 (70.83) 32(91.43)

Abbreviations: CCPG = custodial cardioplegia, BCPG = cold blood cardioplegia
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Type of valve

CCPG (30818%), n = 20

BCPG (3owaz), n=13

Mitral valve and Aortic valve
Mitral valve and tricuspid valve
BaMIKIAA

Valve repair and valve replacement

Double valve replacement

15 (75.00) 5 (38.46)
5(25.00) 8(61.54)
10 (50.00) 6 (46.15)
10 (50.00) 7 (53.85)

Abbreviations: CCPG = custodial cardioplegia, BCPG = cold blood cardioplegia
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Parameter Single heart valve surgery Double heart valve surgery Triple heart valve surgery

CCPG BCPG p-value CCPG BCPG p-value CCPG BCPG  p-value

(n=24) @m=35) n=20) (m=13) (n=9) (n=4)
Age (yr) 55.37 56.23 0.767 56.90 54.23 0.614 58.00 56.25 0.743
+12.50 £9.54 +14.90 £14.43 +6.10 +13.22
Sex 13/11 16/19 0.524 13/7 7/6 0.522 6/3 31 0.764
(Male/Female)
Weight (Kg) 59.79 59.02 0.792 60.05 55.75 0.385 57.22 50.75 0.154
+10.43  £11.39 +16.24 +8.12 +5.56 +9.84
Height (cm) 160.75  158.89 0.426 164.40  160.61 0.795 161.33 162.75 0.763
+8.13 49.19 +8.92 +7.53 +8.09 +6.18
BMI (kg/mz) 23.27 23.32 0.966 23.14 21.66 0.454 21.83 19.45 0.326
+4.64 +4.31 +6.47 +3.25 +3.93 +3.60
NYHA (n; %)
Class I 3 1 0.174 11 6 0.405 0(0) 0(0)
(25.00)0  (2.90) (55.00)  (46.20)
Class II 12 25 0(0) 1 4 2
(50.00) (71.40) (7.70) (44.40) (50.00)
Class III 8 6 5 5 4 2
(33.30) (17.10) (25.00)  (38.50) (44.40)  (50.00)
Class IV 1 3 4 1 1 0(0)
(4.20) (8.60) (20.00) (7.70) (11.10)
EURO II Score 0.78 0.91 0.179 1.67 1.63 0.916 0.75 2.87 0.083
+0.23 +0.44 +1.05 +1.00 +0.14 +1.65

Abbreviations: CCPG = custodial cardioplegia, BCPG = cold blood cardioplegia, BMI = Body Mass Index, NYHC FC = New
York Heart Association Functional Class, EURO II score: European System for Cardiac Operative Risk Evaluation

v H vy v Y H
M31ah 4 uaasdoyavuziida uaznasiidaveieNmdaauialaauder siiag uazawau alasuasazae

[ Ia a A = @ I a A a A
Aa e lappansalondady nWisumeuiuaisazaisnsa londReriiananiaon

Parameter Single heart valve surgery Double heart valve surgery Triple heart valve surgery

CCPG BCPG p-value CCPG BCPG p-value CCPG BCPG p-value

mn=24) @m=35) n=200 @m=13) (n=9) (n=4)

Operation 246.96 214.51 0.097 283.00 262.23 0.202 329.66 371.25 0.361

time (min) +87.49 +60.41 +41.74 +48.95 +41.21 +121.64
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Parameter Single heart valve surgery Double heart valve surgery Triple heart valve surgery
CCPG BCPG p-value CCPG BCPG p-value CCPG BCPG p-value
(n=24) (n=35) (n=20) (n=13) (n=9) (n=4)
Bypass time 156.17 123.51 0.015 190.90 167.61 0.080 232.44 271.50 0.487
(min) +54.89 +35.60 +29.86 +44.28 +17.64 +98.36
Aortic clamp 105.21 91.06 0.090 139.60 117.38 0.059 172.66 150.50 0.055
time +31.49 +30.57 +30.23 +34.23 +19.15 +10.34
CPG volume 1,866.67 1,788.57  0.660  1,973.80 2,010.76  0.772 1,922.22  2,537.50 0.181
(ml) +382.69  +804.10 +241.83  +483.98 +233.33 +711.07
Hypothermia 31.26 32.96 0.049 30.90 32.70 0.001 31.10 33.38 0.133
(°0) +3.82 +1.67 +1.65 +0.99 +1.40 +2.23
K pre- 3.84 3.71 0.30 3.57 3.73 0.204 3.56 3.40 0.64
bypass +0.39 +0.53 +0.33 +0.33 +0.56 +0.60
(mEq/L)
K’ post- 4.14 4.58 0.016 4.17 4.60 0.014 3.72 4.62 0.054
bypass +0.77 +0.57 +0.45 +0.42 +0.71 +0.66
(mEg/L)
Hemoconce 24 8(22.90) <0.001 20 5(38.50) <0.001  8(88.90) 4 (100.00) 0.488
ntrator (100.00) (100.00)
Ventricular 6 (25.00)  1(2.90) 0.010 6(30.00) 3(23.10)0 0.663  2(22.20) 0(0) 0.305
arrhyrhmia
after aortic
declamping
Temporary 5(20.80) 4(11.40) 0.324 0(0) 6(46.2) 0.001 1(11.10) 3 (75.00) 0.021
Pacemaker
IABP 0(0) 1(2.90) 0.404 1 (5.00) 0(0) 0.413  1(11.10) 1(25.00) 0.522
ICU stay 4.96 6.14 0.213 6.75 7.15 0.841 8.00 9.00 0.517
(day) +1.48 +5.24 +3.41 +7.89 +2.50 +2.44
Hospital 20.58 18.00 0.624 23.25 26.85 0.644 29.33 41.75 0.290
length of +24.88 +15.34 +10.23 +26.17 +17.65 +20.93
stay (day)

Abbreviations: CCPG = custodial cardioplegia, BCPG = cold blood cardioplegia, IABP = intra-aortic balloon pump
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