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— Abstract —

A Comparative Study of Antegrade Cardioplegia Versus Retrograde
Cardioplegia for Myocardial Protection during the
Open Heart Surgery

Wan Jae Cho, M.D.", Byung Hee Ann, M.D.", Bong Suk Oh, M.D.",
Sang Hyung Kim, M.D.", Dong Joon Lee, M.D."

During aortic valve surgery, cardioplegic solution is delivered through direct cannulation of
both coronary ostia. Since this approach may cause an intimal injury leading to acute dissec-
tion or late ostial stenosis, this study was undertaken to evaluate myocardial protective effect
of retrograde perfusion of cardioplegia(RCSP & RRAP) in 18 clinical cases, which were
compared with antegrade perfusion of cardioplegia in 27 clinical cases.

This study were investigated 1) cassation and return of electromechanical activity after
cardioplegia infusion 2) the myocardial temperature during operation 3) the aortic cross
clamping time and total bypass time 4) frequency of D.C. for defibrillation 5) need for
inotropic drugs after operation 6) electrocardiographic evidence of myocardial infarction or
ventricular arrhythmia after operation 7) the enzymes activity during preoperative and post-
operative period as an evaluation of myocardial ischemic injury and 8) operative mortality
rate

The combination of retrograde cardioplegia and topical cooling with ice slush yielded
promptly hypothermia of myocardium and shorter aortic cross clamping time compared with
antegrade cardioplegia(P<0.05). The temperature of the interventricular septum was maintai-
ned below 20 C by continuous perfusion or intermittent perfusion of cold blood cardioplegia
and other results were no statistically significant difference between the two methods(P >0.05).
This technique provides clear operative field and avoids some serious complications which are
caused by coronary ostial cannulation.

These results suggested that the retrograde perfusion of cardioplegia is a simple, safe, and
effective means of myocardial protection during open heart surgery.
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Variables Group A Group R Group AA Group RR

(N=38) (N=10) (N=19) (N=38)
Sex(M: F) 5:3 9:1 10:9 5:3
Mean age 40 27 35 28
CT ratio* 0.56 0.58 0.59 0.61

0. 05 +0.07 +0.07 +0.08
Mean sys-* 45.25 39. 00 45. 42 39.63
tolic PAP +19.87 +6.61 +16. 14 +8.07
Mean PCWP * 17. 31 16. 70 18.65 18. 00

+8.18 +3.02 +6.75 +5.13
*P>0,05 AVR : aortic valve replacement PAP:! pulmonary artery pressure

DVR : double valve replacement
CT ratio . cardiothoracic ratio

PCWP ! pulmonary capillary wedge pressure
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Table 2. Composition of cardioplegic solution
Fresh blood 600m]
Heparin 3000units
20% Kcl 10ml
Sodium bicarbonate 18mEq
Mannitol 15mg
Hartman’s solution 400ml

Total 1000ml

* Hematocrit: about 25 %, Measured K*:35~40 mEq/L
Temperature: 2-6 C, Osmolarity: 320~350 mOsm/L
pH:755~7.60

Table 3. Perfusion method & equipment

Oxygenator Membrane type

Pump Roller (Travenol & Cobe)

Priming sol. Hartman’s sol, 40ml/kg
Mannitol 0.8 gm/kg
NaHCO, 1. 2mEq/kg
Solumedrol 10mg/ke

Hemodilution 24+8%

Perfusion flow rate 75— 100ml/kg/min

Oxygen flow 2L/min
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solumedrol(10 mg/kg), antibiotics(cefazin 2. 0 gm)ell
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Fig. 1. Schematic illustration of antegrade perfusion

method

SVC: superior vena cava

IVC: inferior vena cava

RA : right atrium

MPA: main pulmonary artery

LAD: left anterior descending coronary artery
RCA: right coronary artery

LCxA: left circumflex coronary artery

Foley catheter

(#12-20 Fr)
Pr; 60-80 CmH,0

Coronary sinus

SVC: superior vena cava
IVC: inferior vena cava

Fig. 2. Schematic illustration of retrograde coronary

sinus perfusion method

= (Fig. 2), Foley catheter®] #-& %3t ERFIRER
& 919 YIEsH FH(Fig. 3). RRAPE] delA: &
5o 12~16 Fr. Foley catheters #HABEHR, E*
FhEhARe] EETS Mkl A B LEA BEJe] 20 mmHg
7b & Bpgol A% LEE 10 ml/kgd 20 mmHg
Bhoe At TREIR DA ¥ Eifkel
E¥s] = 7HE 2l sk e(Fig. 4).
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Ceronary sinus

1. Uneven perfusion

2. Narrowing the lumen due to balloon
pressure

(A) No adjusted

Coronary sinus

Ad justed length of the
catheter tip

1. No distored shape of the balloon leak

to RA
2. No narrowing the lumen due to balloon
pressure

(B) Well adjusted

Fig. 3. Adjusted length & position of Foley catheter in RCSP

RA: right atrium

4°C cold blood * RA pressure

C.P.S.(40mEq/L) = 20 mmHg

s Clamping of

pul. artery

Foley catheter
12 Fr

Fig. 4. Schematic illustration of retrograde right atrial
perfusion method
CPS: cardioplegic solution
ACC: aortic cross clamp
Ao : aorta
SVC: superior vena cava
RA : right atrium
IVC: inferior vena cava
RV : right ventricle
PA : pulmonary artery
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Table 4. ACCT & TBT

Variables Mean ACCT (min) Mean TBT (min)
Group A(N=8) 115+22 144427
Group R (N=10) 89+23* 11027 *
Group AA(N=19) 203+42 237+47
Group RR(N=38) 143+17 # 174+18 %

* P<0. 05 ACCT : aortic cross clamp time

# P<0. 001 TBT : total bypass time

Table 5. Frequency of D. C. for defibrillation

Variables Patients (%) Mean Frequency
Group A(N=28) 8(100%) 5.75

Group R (N=10) 10(100%) 5.40%*
Group AA(N=19) 18(95%) 5.21
Group RR(N=38) 8(100%) 4.25%*

* P >0.05

D. C : defibrillation” counter shock

Table 6. Need for inotropic drugs and electrocardiographic evidence of myocardial infarction or

ventricular arrhythmia

Inotropic support

Variables

Ventricular

patients (%) arrhythmia (%)
Group A(N=28) 2(25%) 3(37.5%)
Group R (N=10) 2(20%) = 3(30%) =
Group AA (N=19) 4(21%) 3(15.8%)
Group RR(N=8) 3(37.5%) * 2(25%) *

*P>0.05

2374, 1745722 RREf A 63450 AP

<0.001).
4, Witk OEEERRE D.C FH0E % T@M(Table 5)
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5. #i# Inotropic Support(Table 6)

itk 352 8464 dopamine, dobutamine, 1s0p-
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Dtk ZEIR 39%E A R, AA, RRE &£ 4 20
(25 %), 261(20 %), 461(21 %), 3f(37.5 % ) %ol %l
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Table 7. Sequential changes of the serum enzymes
1) sGOT(Normal: 5-35)

Preop PO im PO 1 PO 2 PO 3 PO 7 PO 14
A 30.6 152.3 178.0 54.8 58.2 37.2 30.3
R 22.8 117.6 288.0 178.8 58.8 34.5 35.4
AA 33.3 120.6 137.3 102.9 54. 9 38.7 34.6
RR 26.5 125.0 114.0 105.3 47.5 30.4 30.8

2) CPK-MB(Normal : 0.2-15.4)

Preop PO im PO 1 PO 2 PO 3 PO 7 PO 14
A 13.1 54.3 70.0 36.4 27.1 13.3 85
R 12.3 85.1 67.7 41.6 36.4 18.7 20.0
AA 15.5 81.8 48.8 41.6 20.1 143 155
RR 8.2 74.2 48.9 57.8 23.7 7.7 8.4

3) LDH(Normal : 200 ~500)

Preop PO im PO 1 PO 2 PO 3 PO 7 PO 14
A 347.6 1162.7 925.6 837.0 1134.2 573.6 429.5
R 284.2 1305. 5 840.5 1362. 2 1223.0 582.0 448.3
AA 395.1 947.0 948.5 1073.1 838.6 889.9 510.5
RR 281.0 957.0 1392.5 558.3 745.2 788.3 352.6

MENS- MR, FAE(EK, #1168, 28, 38, 76, 14

8. al
B o Mmstel HEsIdLH, & B TE B FTE(FH 3 B Table 8)

S-GOT¢} CPK-MB+ #iit%% 1588 Rl LDH+ itk BRFEC (i 30HLAA)-S ABdlAE dgde
2BH 7 EEes EESAHFig. 5). o, AABf, R¥, RRBoA £% 18402 Br-ER
1) sGOT 2) CPK-MB 3) LDH
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Preop F91 2 3 7 14da8y Preop PO 1 2 3 7 144 Preop PO 1 2 3 7 ldday

A——— a R A------=-a4 RR ————e A o-------0 AA

Fig. 5. Sequential changes of the serum enzymes
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Table 8. Operative mortality rate

Early death Late death Total
Group A(N=28) 0(0%) 1(12.5%) 1(12.5%)
Group R (N=10) 1(10%) 2(20%) 3(30%) *
Group AA (N=19) 1(5.25%) 1(5.25%) 2(10.5%)
Group RR(N=8) 1(12. 5%) 1(12.5%) 2(25%) *
Total (N=45) 3(6.67%) 5(11. 1%) 8(17.7%)
* P >0, 05
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