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The Clinical Analysis of the Intermittent Warm Blood Cardioplegia by
Admixing Potassium Only

Hyun Song, M.D.*, Han jung Lim, M.D.*, Hung kon Je, M.D.*, Yang gi Yu, M.D.*,
Vitaliy Sorkine, M.D.*, Naruto Matsuda, M.D.*, Suk Jung Choo, M.D.*, Jae won LeeM.D.*,
Myung gun Song, M.D.*

Background: Since the introduction of warm blood cardioplegic myocardial protection, the
results of numerous clinical trials have been reported. However, the increased reliance on
crystalloid cardioplegia with longer cross clamp time, the controversies surrounding the issue
of right ventricular protection with retrograde cardioplegia, and problems of securing a good
operative field of vision have all been pointed out as unresolved. To overcome these
shortcomings, Antonio et al, in 1995 published the use of intermittent warm blood
cardioplegia by admixing potassium only with good clinical results. The objectives of the
current investigation were to assess the effects and applicability of warm blood cardioplegia
with potassium only. Material and method: From May of 1998 to January of 1999, the
results of coronary surgery or open heart surgery in 70 patients under intermittent warm
blood potassium only cardioplegia were compared with the results of 70 case matched
patients undergoing similar operations with intermittent cold blood cardioplegia. Result: The
amount of cardioplegic solution required during cardiopulmonary bypass(1463 68.0 min, 3584
+ 179 min, p<0.001), the time to recovery of consciousness postoperatively(3.5+0.4 min, 4.9
+0.8 min, p=0.044), intubation duration(10.80.8hr, 1327 0.6 hr, p=0.017), and the inci-
dence of arrhythmia requiring the use of lidocaine(75.21+6.8 mg, 114.5+t7.2 mg, p=0.006),
which were found to be less in the warm potassium only group were statistically significant.
However, the differences in postoperative cardiac enzymne elevation and postoperative
mortality and morbidity were statistically insignificant. Conclusion: The current study showed
warm intermittent potassium only blood cardioplegia to be at least equally effective as cold
intermittent blood cardioplegia in providing myocardial protection. Furthermore, the reduction
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in cardiopulmonary bypass, mental recovery and intubation times strongly support the use of
this method for intraopertaive myocardial protection.
(Korean Thorac Cardiovasc Surg 2001;34:224-30)
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Table 1. Intermittent warm blood cardioplegia delivery
protocol in CABG
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Fig. 1. Intermittent warm blood cardioplegia delivery diagram
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Table 2. Intermittent warm blood cardioplegia delivery
practocal in Aortic valve

2cc(4meq)

150ml/min Left Bolus 720cc/hr  10sec

T 150cc/hr  2min  Scc(10meq)
Right Bolus 720cc/hr  Ssec lec(2meq)

150ml/min 150cc/hr  1min  2.5cc(Smeq)

no 100ml/min Left 120cc/hr 2min  4cc(8meq)
100ml/min Right 60cc/hr lmin  2cc(4meq)
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Table 3. Cold blood cardiopiegia delivery protocol

K+ -content 100mEqg/1000ml

50mEq/1000m]1
Pump flow 300ml/min 300mi/min
Example:60kg 60kg X 25=1500cc 1500/2=750cc
patient

B1. cardioplegia 1:4 K+:30mEq K+=7.5mEq

Table 4. patent profile and clinical result

Valve Ds 19 26  Chi-square 0.278

Dx
Coronary 51 44
Sex M/F 46/24 35/35 Chi-square 0.087
Age(mean, 58.7 58.9 T-test 0.891
SE) 9.7 11.2
Mortality 1 1 Fisher  >0.05
Complcation Storke 1 1 Fisher  >0.05

Bleeding 2 1 Fisher ~ >0.05
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Table 5. CPB in intermittent warm blood cardioplegia

CPB time(min 98.7 6.0 1143 75 0.018

ACC time(min) 61.3 3.0 69.9 3. 0.062

Mean BP(mmHg) 63 0.41 59.9 0.58 <0.001

Cardioplegic 1,463 68.7 3,584 179  <0.001
Vol.(cc)

CPB, cardiopulmonary bypass; IAWBC, Intermittent antegrade
warm blood cardioplegia; CBC, Cold blood cardioplegia; BP,
Blood pressure

Table 6 Clinical results

IAWBC  CBC  Tiest
Mean SE Mean SE P-value

Bleeding(cc/1st day) 286 23 318 24 0.26
Mental Recovery(hr) 3.5 0.4 4.9 0.8 0.044
Extubation(hr) 10.8 0.8 132 0.6 0.017
1st 1hr urine(cc) 307 21 381 30 0.045
Lidocaine(mg) 75.2 6.8 1145 72  0.006

TAWBC, Intermittent antegrade warm blood cardioplegia;
CBC, Cold blood cardioplegia
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Fig. 2. Cardiac enzyme survey(CK)

Repeated measure ANOVA : Between [AWBC & CBC - No
significant
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Fig. 3. Cardiac enzyme survey(CK-MB)
Repeated measure ANOVA : Between IAWBC & CBC - No
significant
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Fig. 4. Cardiac enzyme survey(LDH)
Repeated measure ANOVA : Between IAWBC & CBC - No

significant
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