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Use of Undiluted Potassium Solution in Intermittent Antegrade
Warm Blood Cardioplegia (IAWBC)

Joung Taek Kim, M.D.*, Wan Ki Baek, M.D.*, Kuk Hee Son, M.D.*, Young Sam Kim, M.D.*
Yong Han Yoon, M.D.*, Hae Sook Kim, R.N.*, Hyun Kyoung Lim, M.D.*
Choon Soo Lee, M.D.*, Kwang Ho Kim, M.D.*

Background. Ditution- of cardioplegia is not needed in JAWBC as it is in cold blood cardioplegia because it
does not aggregate red blood cells on normal body femperature and does not compromise micro coronary
circulation. This study was designed to evaluate the safety and efficacy of undiluted potassium solution in IAWBC.
Material and Method: Thirty patients who underwent CABG with IAWBC were grouped into dilutedplegia (n=14)
and microplegia (n=16). Potassium was delivered conventionally with 4 : 1 delivery kit in the dilutedplegia group.
The undiluted potassium was directly connected on the blood of oxygenator in the microplegia group. Result
There were no differences in sex,. age, left ventricular ejection fraction, number of grafts, aortic cross clamping
time, and the value of perioperative myocardial enzyme between the two groups. There were no perioperative
myocardial infarction and hospital ‘mortality. The amount of crystalloid cardioplegia was 1346597 mL in dilu-
tedplegia (meand-standard deviation, and 28+9 mL in microplegia (p<0.0001). The hematocrit during cardiopul-
monary bypass was 21+4% in dilutedplegia and 24+3% in microplegia (p>0.05). 11 patients in dilultedplegia
received blood transfusion, but 4 patients in microplegia received blood transfusion (p<0.05). The amount of urine
and hemofilfration during the operation were more in dilutedplegia (1250+810 mlL, 16891548 mL) than in
microplegia (959+410 mlL, 1481%784 mL; p<0.05). Conclusion: The undiluted potassium of IAWBC in CABG
operation is a safe, effective” technique for myocardial protection to prevent fluid overload, and blood transfusion.
There is no need to use the delivery kit.

(Korean J Thorac Cardiovasc Surg 2004;37:660-664)
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Fig. 1. Microplegia delivery diagram: Blood is taken from
oxygenator and injected into aortic root or bypass conduit by
a roller pump. The undiluted K+ is mixed in the oxygenated
blood directly by an infusion pump.
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Undiluted Potassium Solution in IJAWBC

Table 1. Potassium delivery protocol in microplegia

High-potassium Low-potassium

Pump flow cardioplegia cardioplegia

(mL/min) infusion rate infusion rate

{(mL/hour) {mL/hour)
300 273 48
280 255 45
250 228 40
230 209 37
200 182 32
180 164 29
150 136 24
130 118 21
100 91 16
80 73 13
50 46 8

30 27 438

(80 mEq), Nitroglycerin 1 mLE E3gslod + 719 infusion
pump (Flo-Gard 6301, Volumetric infusion pump, Baxter, IL,
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Table 2. Patients profile and clinical results

Table 3. Postoperative hemodynamic data

Microplegia Dilutedplegia Microplegia Dilutedplegia p

No. of patients 16 14 CVP 12 h (mmHg)* 941£254 1007£039 >0.05
Age (year=SD¥) 59+5 64+9 CVP 24 h (mmHg)" 10.83+252 9.42+4.11 >005
Male/Female 13/3 5/9 PCWP 12 h (mmHg)" 1206227 104612.54 >0.05
Ejection fraction (%) 57+11 53413 PCWP 24 h (mmHg)® 14.8943.66 108214325 <0.05
No. of grafts per patients 3.1+1.1 3.4+09 SVR 6 h (dynes/sec/em’)’ 1582+497  989+247 <0.005
ACCT time (min.) 93438 105 +24 SVR 12 h (dynesfsecjem’) " 1272+345  980£270 >005
CK-MB' peaks (IU/L) 28+12 23+10

Perioperative MI® 0 0
Am f iloid

ount of: crystattiol 28+9 13464597
cardioplegia (mL)

Hematocrit on bypass (%) 24+3 2144

Amount of hemofiltration (mL) 959+410 1250£810
Amount of urine (mL) 1481784 1689548 "
No. of patients given packed 4 1!

red cells

*Standard deviation; TACC=Aorta cross clamping; TCK-MB=
Myocardial specific isoenzyme of creatine kinase; SMI=
Myocardial infarction; "=p <0.0001; ﬂ=p<0.05.
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*=Central venous pressure after 12 hours postoperatively; T-

Central venous pressure after 24 hours postoperatively; T=pul-
monary capillary wedge pressure after 12 hours postoperatively;
§=Pu1mona1'y capillary wedge pressure after 24 hours postoper-
atively; "=Systemic vascular resistance after 6 hours postopera-
tively; '"=Systemic vascular resistance after 12 hours postopera-
tively.
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