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Myocardial Protection with Cold Cardioplegic Solutien in Open Heari Surgery
— Experimental Studies —

Hong Kyun Lee, M.D., Se Wha Kim, M.D., Moon Sub Kwack, M.D.,
Young Sook Han, M.D., Kuen Hyon Jo, M.D., Cki Kyung Kim, M.D,,
Hee Chul Park, M.D.

This study was experimentally undertaken to evaluate the effectiveness of cold
cardioplegic solution combined with topical and systemic cooling (group A, 5dogs) and to
compare it to the intermittent aortic cross clamping combined with same topical and
systemic cooling (group B, 5 dogs}.

Following results were obtained;

1. Group A showed even deep cooling of the myocardium (15°+3°C). However there was
about 5°C temperature differences between epicardium (15°+3°C) and myocardium (20° =
3°C) in group B.

2. The serum electrolyte (sodium, chloride, calcium), before, during and after open
heart surgery showed no significant differences in both groups. Only potassium was
decreased in both groups but no significant differences between two groups.

3. In group A, spontaneous heart beat resumed in three cases without defibrillation and
in two cases used defibrillator one time. In group B, defibrillator were used one or more
times and one case revealed stone heart.

4. The serum enzyme (LDH, CPK) elevated significantly in group B rather than in
group A.

From these results, cold cardioplegic solution appears thus effective superior method for

myocardial protection, rather than intermittent aortic cross clamping.
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28 A #] 7] = Sarns console 500022 5 head 2 roller
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4o w3asch old Aat AR sl} 3118 alg
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2 7t 443 $X1 2 Hartmann A4 & 7|2 2 8
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tassium & R.%3ta 3% CaCl2-& $r}5l1 5% Na
HCO3 = pH & 244 pH7.7-% =t &3 2~ Hepa-
rin & FoM 4] Y53 whx]q] dshglch.
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Table 1. Total Priming Solution

1. Priming Blood
2. Priming Solution
1) Hartmann’s solution 60%

12) 5% D/W 30%
3) 25% Mannitol 4 cc/kg
4) 15% KC1 2 cc/priming sol. 1, 000ce

5) 5% NaHCO3 33.6 cc/priming Sol.
1,000 cc

3.3 cc/whole blood 100ce
600 unit/whole blood

100 cc

6) 3% CaCl2
7) Heparin

Table 2. Cardlopleglc Solution

1. Hartmann s solutlon 1 000cc
2. 159 KCI 20mEq.
3. 5% NaHCO3 13.5mEq.
4. 50% Dextrose 25 gm

5. 29 Procain HCI 2 gm

6. Heparin

2,500 1.U.

* stored at 4° C
* pH: 7.6
* Osmolality: 431 mOsm./L.
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Fig. 1. Infusion method of the cardioplegic
solution
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HH electrolyte o B S : 3 59| 4 2=} sodium,
chloride, potassium, calcium ] %4, &, 3z ¢
H3E A, BFelA vla 2ags] 1, sodium, chlo-
T4 &, FHA 2 HEe] gdn
potassium 5ke] &3 4.5 mEq 4 5%, Fd Jr
3.5, 3.3 mEq 2 dlztstgl ot olel RE HEF2 A

T 2 A% 24 9ech
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Table 4. Changes of Heart Rate and Blood

Pressure
Heart Rate Systolic Pressure

Group (rate/min.) (mmHg)
A before 140+7 114£10

after 135+10 1018
B before 132+8 127 +7

after 120+16 92+9
Mean+S.E.

Table 5. Changes of Serum Electrolytes

- Before During Post
Electrolytes Operation Operation Operation
Na 142 139 140
Cl 100 102 103
K 4.5 3.5 3.3
Ca 5.0 4.5 4.7
* mEq. /L. i
* No significant differences between A and B
group
Mo @ 2EZo A4S 93t defibillator 9
g 35 i‘ﬂ; (£ 6) ATINAE 54 F 21522

Aulzo] 3183 Aol 3¢, 189 defibillator A}-&0.
2 248 Aol 2 dgd 2ol vt BEAAE AF4
utE B Eo] 1¢], 13 AF&o] 1e], 23] o]4F Ab&o] 2
ool=l 1e] & Ao HAA o7 49 stone heart 7}
ZzHF o] 475 5ol FEdlA Aty
gt &7 Aﬁfoﬂxi AAA| B el apgo] BAF A

235 BFAH)YFE 2AFE Aolek shAth
HEEA HE: v?—il T A¥F9 SGOT, SG

PT, LDH, CPK ¢ 5 9#o4 o szl
SGOT o} SGPT iz op#el4] ¥ el ont =

Table 6. Method of Cardiac Resuscitation

Group Spontaneous Defibrillation Fibrillation,
Beating Ix over 2x Stone Heart
A(5) 3 2

Table 7. Changes of Serum Enzyme

A B
Enzyme
before after before after

SGOT 3610 110+21 50+14 96+35

SGPT 25+5 3547 27x7 28+6
LDH 62445 140%60 90+58 280+75
CPK 63+38 123+23 46+30 265+96
Mean +S.E.
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+459 A HF 140+6002 LG BRAAE &
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2]5]1 wob=d] o] Melrose o & 245 mEq/L & 3
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& gsht calcium o] g AHAI L
Althaus(1971) V= o] Bretschneider o] =529 =
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