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A Clinical Study on the Effects of Myocardial Protection During Open Heart Surgery*

Kim, Kun Ho M.D.**

Cardioplegia and myocardial protection were performed under cardiopulmonary bypass during open-heart
surgery with the use of cold St. Thomas Hospital cardioplegic solution (4°C) for the coronary artery perfusion
and normal saline solution (4 - C) for the topical cardiac cooling. To maintain the state of myocardial protection,
oronary artery reperfusion was carried out using St. Thomas Hospital cardioplegic solution at the interval of
30 minutes.

A total number of patients studied were 57 cases, including 37 cases of correction for congenital cardiac
anomalies and 20 cases for acquired heart valvular diseases.

Cardiopulmonary bypass time during the surgery was observed to be average of 87.8947.55 hours, aortic
cross-clamping time to be average of 76.68+44.27 hours raging from 30 to 191 minutes.

In order to evaluate the effects of myocardial protection in the surgery, serum enzyme levels were deter-
mined. To observe the relationship between aortic cross-clamping time and myocardial protection effects, pa-
tients studied were divided into the following 3 groups.

I group: aortic cross-clamping time, 60 minutes,
il group : aortic cross-clamping time, 90 minutes,
Il group: aortic cross-clamping time, over 91 minutes.
1. Changes in serum enzyme levels in postoperative period.
(1) SGOT; The postoperative value (increased over 200 units) for ischemic myocardial injury during operation
was observed in 11 cases (19.3% of the total) of the total patients studied, of which 4 cases (13.3%) in | group,
1 case (10.0%) in Il group, and 6 cases (35.3%) in lil group.
(2) LDH; The positive value (increased over 900 units) for ischemic myocardial injury during operation was observed
in 9 cases (15.7% of the total) of the total patients studied, of which 2 cases (6.6%) in | gorup, 1 case (10.0%)
in Il group, and 6 cases {35.3%) in Il group.
(3) CPK; The positive value (increased over 800 units) for ischemic myocardial injury during operation was observed
in 10 cases (17.5% of the total) of the total patients studied, including 4 cases (13.3%) in | group, 1 case (10.0%)
in i group, and 5 cases (29.4%) in Ill group.

2. The myocardial protection method used in the present study was demonstrated to be effective for the myocar-

dial protection in the surgery with aortic cross-clamping time of up to 90 minutes. A few ischemic myocardial
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injury were observed in the surgery with aortic cross-clamping time over 91 minutes, but no significant cardiac

dysfunction was noted. The surgery with aortic cross-clamping time of up to 191 minutes did not appear to

give rise any significant interference with postoperative recovery.
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Table 1. Patients Age and Sex.

Age Male Female No. of patients
0- 9 9 10 19
10-19 10 4 14
20-29 0 5 5
30-39 4 5 9
40-49 1 7 8
50-59 1 1 2
Total No. of
25 32 57

Patients

A% Zlxb 57 w2 zctal Falwl-E F3HgE 7o)
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Table 2. Diagnosis and operation procedures of open heart surgery patients.

Diagnosis Operation Procedurea Ns;lil:irts()f
Congenital Cardiac Anomalies (37 cases, 64.9%)

ASD Simple suture or patch closure 13

VSD type 1 Simple suture or patch closure 2
VSD type 11

+ PFO Simple suture or patch closure 11

+ AP window Patch closure, division and suture 1

+ AR Patch closure, valvuloplasty 1

+ DCRV Patch closure, resection of M. bundles 2

TOF Total correction with RVOT patch graft 3

Total correction with transannular
patch graft 3
RVOT aneurysm Resection and closure 1
Acquired Cardiac Diseases (20 cases, 33.1%)

MS OMC : 4, MVR : 2. 6

MS+AR OMC, DVR. 2

MS+TR MVR, De Vega annuloplasty 1

MS+AR+TR DVR, De Vega annuloplasty 1

MR MVR or Valvuloplasty 6

MR+ AR DVR 3

AR AVR 1

57

Total number of patients

Remark; ASD: atrial septal defect, VSD: ventricular septal defect, AP window: aorticopulmonary window, AR: aortic regurgittion, TOF:
tetralogy of Fallot, RVOT: right ventricle outflow tract, MS: mitral stenosis, OMC: open mitral commissurotomy MVR: mitral valve replace-
ment, DVR: dobble valve replacement, TR: tricuspid regurgitation, MR: mitral regurgitation, AVR: aortic valve replacement
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Table 3. Changes in SGOT after open heart surgery and relationship between SGOT changes and aortic cross clamping time.

Aortic cross ) Cases of
ortic Cross: Immadiate Post-operative Day positive of
clamp time Cases Pre-Op. Post-0 myocardial
(minute) P 1 2 3 yoc
injury
<60 30 28.13 76.8 124.83 81.77 40.37 4
(group I) +12.66 +32.96 +78.45 +43.67 +16.10
61-90 10 26.30 87.60 109.00 82.40 49.90 1
(group ID) +13.63 +31.46 +46.93 £29.47 +13.54
91< 17 30.65 134.18 184.47 1022-12 447.24 6
(group IIT) +14.15 +63.67 +103.34 +2025.80 +748.75

Table 4. Changes in LDH after open heart surgery and relationship between LDH changes and aortic cross-clamping time.

Aortic cross- ; Cases of
L . Immadiate Post-operative Day positive of
clamp time Cases Pre-Op. Post-O mvocardial
(minute) p. 1 2 3 Y C
injury
60 30 206.63 517.43 500.17 479.43 387.,73 2
(group I) +85.91 +458.96 +154.98 +158.51 +134.80
61-90 10 235.30 509.80 498.40 499.90 449.00 1
(group II) +77.00 +200.50 +179.03 +196.92 +160.76
91< 17 250.53 606.53 706.94 1714.18 1137.29 6
(group M) +64.30 +129.33 428426  +2317.90  +1134.08
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Table 5. Changes in CPK after open heart surgery and relationship between CPK changes and aortic cross-clamping time.

Aortic cross- : Cases of
i =IO Immadiate Post-operative Day positive of
clamp time Cases Pre-Op. Post-O myocardial

(minute) p- 1 2 3 yo
injury

<60 30 35.70 315.17 463.93 234.83 82.27 4
(group I) +16.05 +187.65 +324.05 +175.09 +45.79

61-90 10 25.80 331.40 323.60- 195.40 65.90 1
(group ID +9.15 +152.47 +191.33 +99.57 +45.35

91< 17 28.94 485.59 512.35 516.35 232.53 5
(group I1D) +17.38 +373.11 +310.66 £533.37  +341.14
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