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Table 1. Diagnosis and surgical procdures.
"Case | Cpart No. | Name | Age | Sex | Diagnosi T Surgieal mocedme
No. . ame ge ex iagnosis urgical procedure
1. 407864 J.S. K 27 M MS Commissurotomy
2. 370439 H Y 31 M MS Commissurotomy
3. 433856 J. Y. S, 16 M ASD Suture closure
4. 311592 J. S. K. 26 M VSD Suture closure
5. 444143 LM Y. 25 M ASI Valve replacement with prosthesis
6. 394963 K. S Y. 11 F ASD Closure with patch graft
7. 430912 K. O. S. 31 F MI Annulopalsty and valvuloplasty
8. 180306 L.K. H. 7 M VSD Suture slosure
9. 458495 S. LY. 12 M TOF Total correction
10. 165227 K. H I 8 M VSD Suture closure
11. 476746 K. B. S. 24 F PS Pulmonary valvulotomy
12. 488262 K. S. L. 41 F MS Commissurotomy
13. 388838 L.S. Y. 31 M MS Commissurotomy
14. 532012 K. HT. 8 M VSD Suture closure
15. 533355 S. M. S. 11 F ASD Suture closure
16. 433430 K.Y.K 25 M MS Commissurotomy
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*Helix: Helix reservoir oxygenator.
**R-K: Rygg-Kyvsgaad disposable blood oxygenator.

Table 2. Pump oxygenator and hemodynamlc states.
Body _ Duration
R Case | yeight | surgacel Oxye- [N dﬁig?o‘i, Flow rate | ABt‘dl peCV O e~ pte
&g | v W | | /M [l kg | Arterial | CVE o [rureC°O)
| 1. 48.6 1.50; Helix* 5. 5) 0 1.3—1. 9‘ 40—60 50 5.0 45) 33.5
. 2. 40. 0 1. 35 ” 4.1 0 1.5—1.8 50—60 50—80 4.5 27 33
} 3. 40.0 1. 36 ” 4. 8 0 1.8—2.4] 60—80 90 8.5 25 34
; 4. 45.0 1. 45 4 3.5 0 1.5—1.7 50 25—80 — 15 36
5. 57.0 1. 75 V4 6.5 5 1.4 45 30—40 5.0 195 30
6. 20. 5 0.84 ” 2. 8 7 2.4—3.0, 100—125/ 50—80 | 4.0—16.0 50 30
| 7. 49.5 1.51] R—K** 4.7 6 2.1—2.4) 65—75 40—60 13.0 55 35.5
| 8. 18.3 0.78 ” 2. 8| 6 2.1 90 50—70 15.0 50 34
| 9. 25.0 0. 90 ” 4.5 4 1.7-2.2 60—80 30—70 | 8.0—12.0 73 28.5
10. 17.0 0. 74 " 3.3 6 2.2—2.7| 100120, 50—70 5.0 42 32
11. 47.0 1. 43 ” 3.2 12 1.6—1.8] 5055 60| 3.0—6.5 37 2
12. 38.0 1. 28 Y 1.7 23 2.1—-2.2| 70—75 40—50 | 8.0—11.0 22 35
13. 54.0 1.59 " 2.2 20 2.1—2.4 60—70 40—70 | 4.0—10.0 63 34
14. 21.5 0.83 " 1.8 24 3.4—3.6| 130—140, 20—100] 9.5—12.5 65 32
15. 28.0 1. 00 ” 1.6 14 2.8—3.1] 100—110| 20—80 (13.0—15.0 38 33.5
16. 49.0 1. 50 Vi 2.7 11 4.0—4.5( 80—90 20—50 118. 0—20. 0 25 33
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Table 3. Acid-base studies.
. Base
o - Ac- | pC0, Bicarbonate ggtal Ease }gufferadministered 5
ase ime of Stan- | Ac- 2 Xcessibase .1 [Subse~
No. | sampling tuﬁl %Imm. dard [tual Initial quent Remarks
p g.)
(mEq. /L. ) (mEq. /L.) (mEq)
1 | Ward 7,442, 29.0, 19.7| 19.5/ 20.4 —4 35.5 257 | Reoperation and tracheostomy. .

Before 7,438 30.7| 22.5 20.5 21.4 O 51.0
During | 7,280, 41.5 18.5/ 18.7| 19.9 —6.5/ 43.5
After 7,338 40.5 21.0 21.0, 22.2 —3.0 48.0
Next day| 7,395 40.5] 24.0; 24.0 25.2| +1.5 48.5

2 | Before 7,665, 18.5| 29.6, 24.5 25.00 +9.7 63.0 Repoperation and tracheostomy.
After 7,395 37.0/ 23.3 22.0/ 23.1 1.0, 63.0
Next day| 7,425 40.5 32.7 32.7| 33.9+13.0] 61.0

3 | Before 7,455 34.4; 24.5 23.1) 241 +0.8 48.2 212
After 7,312 27.7, 15.8 13.5 14.3—11.0] 36.1
3hrs. 7.249) 51.0, 19.5 21.5 21.7 —5.8 42.0
Next day| 7,481] 40.3 29.0 29.2 30.4) --6.0| 52.5

4 | Before 7,388 40.3 23.3 23.4/ 24.6 —0.7 45.6 257 8x3:igenator wa; obstructgd.
. . ardiac arrest during perfusion
During 7,037 48.3 11.4 12.5 13.9—17.5/ 28.0 and expired 18 hrs. after opera-
After 7.214| 40.3 15.7 15.8 17.0—10.5/ 33.7 tion.
Tracheostomy.
5 | Before 7.326| 30.2| 17.5 15.2 16.1 —9.0] 42.0 Surfa_lce hypotherm.ia. .
After 7964 32.7 15.6 14.3 15.3—11.3 36.1 Cardiac arrest during perfusion and

expired at the end of operation.

6 | Before | 7,308 42.6| 20.1 20.7] 22.00 —5.1] 43.9| 22.5 22.5
During | 7,219 39.0| 15.1] 15.3/ 16.5—11.4] 35.3 N
Aftor 7,290, 27.7 15.8 12.9 13.7|—12.0] 39.0

7 | Before 7,269 51.0| 20.4 22.5 24.00 —4.6| 43.8 45 501 Card@ac arrest during perfusi_on and
After | 7,234 57.7 21.1 23.5 25.2 —4.2] 42.4 expired 24hrs. after operation.
3hrs. 7,446/ 45.5 28.5 30.1] 31.§5 +5.7| 57.7

8 | Before 7,383 40.0| 23.0 23.0/ 24.7 —1.21 45.21 22.5 167 | Mismatched transfusion.
During 7,456 31.2 22.0 21.2 22.1 —1.3] 44.6 Expired bdays after operation.
After 7,430, 36.5| 24.0 23.5 24.6 O 45. 5

9 | Before 7,442 27.4] 20.9 18.0 18 8’ —4,0; 43.6) 45 Cardiac arrest and expired 5Shrs,
During | 7,413 29.5 20.5 18.1 19.0 —4.5 43.0 after operation.
After 7.415| 25.4/ 19.0 15.6 16.4 —6.6| 41.1

|
' |

10 | Before 7,408 36.5 22. St 20. 0‘ 23. 1. —1.5| 46.0, 45 167 | Cardiac arrest and expired 5hrs.
During 7,404, 37.5| 23. 2| |

92.7 23.8 —0.8 46.4 Tarf;ggeggte;f;f_‘°“-
After | 7,319 42.00 20.5 20.9 22.2 —4.4 42.7

Il |Before |7.435 37.4 247 243 25.4 +1.0 56.0 4
During | 7,414 334 217 20.5 21 s —2.7 41.0
After | 7,398 35.0 2.7 2.0 22.1 —2.7 40.0 N

12 | Before 7.276 55.5 22.4 25. 0l 26.7 —2.6; 44.20 45  22.5| Tracheostomy.

After 7,309 46.0/ 21.3 22.0'l 23.6) —3.3) 42.8
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o BRase
c Ac- | pCO; Blcm?(_)fmte Egtal Base Iguffel administered
ase | Time of Stan- | Ac- [Cl Excess|base Subse-— ;
No. | sampling tual |(mm. darg tual z Initial quent Remarks
pH [Hg.) .
(mEq. /L.D (mEq. /L.D (mEq.)
13 | Ward 7,389 47.0| 25.7| 27.5 28.9 +2.2 51.8 35 22.5
. Before 7.427) 30.0; 21.5 19.1f 20.0 —3.1 45.7
During 7,440 27.5) 21.1/ 18.0/ 18.8 —3.7 45.0
After 7,405 27.3| 19.5 16.4] 17.2 —5.9 43.0
3hrs. 7,377 41.0| 23.0| 23.2) 24.4 —1.2 47.7
Next day| 7.409, 45.0| 26.0| 28.7| 28.7 +2. 9$ 51.9
14 | Before 7,328 37.2| 19.4] 18.8| 19. 9‘ —5. 8\ 41.1) 22.5 100 | Tracheostomy.
During 7,482 23.0 19.5 15.3/ 16. Oi —5.7 41.2
After 7,474 17.5) 17.4) 12.2) 12.7 —8.7) 38.2
i
15 | Before 7,561 18.5/ 21.2 16.7| 17.3 —3.5/ 42.9, 18 80 | High free plasma hemoglobin
During 7,475 18.5 17.8| 13.7| 14.3 —7.9 38.4 without special clinical symptom.
After 7,306, 26.4) 15.0, 12.6/ 13. 4}—12. 1) 34.0
3hrs. 7,281 40.0| 18.2| 18.2/ 19.8 —7.5 39.8
16 | Before 7,365 38.2| 21.4] 21.0] 22.1 —3.2| 43.7| 45 Tracheostomy.
During 7,434) 31.6] 22.1] 20.5 21.4 —2.2 44.1
After 7.407| 33.21 21.5/ 20.2| 21.6 —3.0/ 43.5
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Table 4. Average and range of acid-base studies.
Ward Pg%iosﬁgn During Perfusion| After Perfusion 3%22@%? Next day
pH 7,416 7,405 7,399 7,344 7,338 7,428
(7,380—7. 442)/(7, 2697, 665), (7,037—7,482) | (7,214—7,474) |(7,249—7,446) (7,395—7,481)
pCO; mmHg. 38.0 35.5 32.8 34.6 4. 4 41.6
(29.0—47.0) | (18.5—55.5) | (18.5—48.3) (17.5—57.7) | (40.0—51.0) | (40.3—45.0)
Standard
bicarbonate 22.7 22.2 19.4 19.3 22.3 27.9
mkEgq. /L. (19.7—25.7> | (17.5—29.6) | (11.4—23.2) (15.0—24.0) | (18.2—28.5) | (24.0—32.7)
Actual
bicarbonate 23.5 21.0 17.9 18.0 23.3 28.7
mEq. /L. (19.5—27.5) | (15.2—25.0) | (12.2—23.5) (12.2—23.5) | (18.2—30.1) | (24.0—32.7)
Total CO; 24.7 22.2 18.8 19.0 24. 4 29. 6
mEq. /L. (20.4—28.9) | (16.1—26.7) | (13.9—23.8) | (12.7—25.2) | (19.8—3L5) | (25.2—33.9)
Base excess —0.9 —2.0 —5.8 —6.1 —2.2 +5.9
mEq. /L. (—4.0—+2. 2)(—9.0—+9. 7 (—17.5——0.8), (—12.1—-1.0)(—7.5—+5.7) (+1.5—+13.0)
Buffer base 43.7 46. 6 41.0 41.8 46.8 53.5
mkEq. /L. (35.5—51.8) | (41.1—63.0) | (28.0—46.4) (33.7—63.0) | (39.8—57.7) | (48 5—61.0)
No. of cases
examined 2 16 11 16 4 4
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ABSTRACT

Acid-Base Balance in Open Heart Surgery
Utilizing ACD Blood Hemeodilution*

Chong Whan Kim, M.D., Chi Won Choi,
M.D., Jung Seok Kim, M.D., Kwang Hyun
Sohn, M.D., Kyung Phill Suh, M.D. and Yung-
Kyoon Lee, M.D.

Department of Thoracic Surgery, College of Medicine,
Seoul National University

Acid-base balance of cardiopulmonary bypass cases
utilizing ACD blood and hemodilution technique with
helix reservoir and Rygg-Kyvsgaard bag oxygenators
in sixteen patients was studied.

The acid-base balanc of prime blood was one of the

great concern in the course of the post-perfusion
period, and it suggested that the adequate correction

of metabolic acidosis of priming blood should be done
before heart-lung bypass.

It was also indicated that the inadequate tissue
perfusion may be the cause of inescapable metabolic
acidosis after extracorporeal circulation and stressed the
neccessity of hemodynamic considerations altogether.

The four cases of mortality were due to ventricular
fibrilation which seemed to be caused mainly by me-
tabolic acidosis.

The average values observed immediately after
perfusion were as follows: pH 7.344 (7.214-7.474),
pCO: 34.6 (17.5-57. 7Dmm. Hg., standard bicarkonate
19.3(15.0-24.0) mEq. /L., actual bicarbonate 18.0
(12.2-23.5)mEq. /L., total CO: 19.0(12. 7-25. 2)mEq. /
L., base excess —6.1 (—12.1—=+1.0) mEq. /L. and
buffer base 41.8 (33.7—63.0)mEq. /L.
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