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— Abstract —

A Study on a Change of Serum Ionic Calcium
after Extracorporeal Circulation

Seo, Dong Man M.D.*, Kim, Chong Whan M.D.*

It is well documented that calcium is essential to cardiac contraction and the amplitude of contractility
is proportional to the ionized calcium not to total calcium.

Changes of serum ionic calcium before and after extracorporeal circulation were observed in fifty two
patients operated on at Dept. of Thoracic and Cardiovascular Surgery, Seoul National University Hospital,
from May 21th, 1984, to July 6th, 1984.

They were 28 males and 24 females including 21 acyanotic congenital heart diseases, 21 cyanotic con-
genital heart diseases, and 10 acquired valvular heart diseases.

In general, preoperative serum ionic calcium was around the normal level, but those of immediate
postoperative day and postop-first day were decreased subnormally with significance (P<0.05 vs. preop.). From
postop-third day, serum ionic calcium was returned to normal range.

No significant difference was noticed in subgroups divided by 10 Kg of body weight and by the methods
of myocardial protection.

But the change of serum ionic calcium in the patients with prolonged pump time over 90 minutes was
remarkable and the values were as follow; on immediate postop-day 1.78+0.18mEg/L vs. 1.97+0.20mEg/L
{P<0.005),0n postop-first day, 1.94+0.20mEg/L vs. 2.06:0.12mEg/L{P<0.025),0n postop-third day, 2.03+0.11mEg/L
vs. 2.15x0.13mEg/L (P<0.01),and on postop-seventh day, 2.03+0.09mEg/L vs. 2.19+0.11mEg/L (P<0.005).

In summary, the serum ionic calcium was lowered after extracorporeal circulation and even severer degree
according to the prolongation of bypass time.

So, after extracorporeal circulation esp. in the cases with prolonged bypass time, early correction of lowered
serum jonic calcium would be helpful to the postoperative hemodynamy.
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Table 1, Age, sex, and body size

Group I 11 I Total
No. of patients 21 21 10 52
M/F 1229 14/7 2/8 28/24
4 4

Age (years) 14'1—2 5-1-2' 377 14-%
Range {6 months ~ (6 months ~ (7 yrs ~ (6 months ~

55 years) 14 yrs) 5 yr13) 55 yrs)
Weight (kg) 27.4:18.0* 15.6:8.1* 49 R4* 26.7+7.4*
Range (4.7~60.6) (6.4~26) (39~58.5) (4.7~60.5)
BSA+ (M?) 0.95:0.45% 0.67£0.24* 1.49:0.12* 0.94+0.44*
Range (0.28~1.68) (0.38~1.23) (1.32~1.67) (0.28~1.68)

*Mean ¢ S.D. + Body surface area,
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Table 2. Diagnosis and surgical procedures

Group  Diagnosis Surgical procedures
VvSD(16) Patch closure 12)
cDAA* (1) Primary closure 4
¢ ASD (1)
i ASD (3) Primary closure 3
ASDc¢c MR (1) Patch closure & -
Mitral Annuloplasty (1)
AS (1) Aortic valvotomy 1)
TOF (14) Total correction (13)
¢ Dextrocardia(1)
¢ PDA (1) CPDA Ligation )
Redo (1) Patch closure of Remnant
VSD )
DORY (2) VSD patch closure 1)
i Intracardiac baffling (1)
DOLV (1) Boomerang patch rerouting
(¢)]
Truncus (1) VSD patch closure &
valved conduit (¢))
TGA (3) Rastelli op )
Senning op ¢y
MS (1), MSI (1) MV.R )
MR (3) M.V.R 2)
I ASI (D) Valvuloplasty )
MS+ TI(D MVR & TAP** )
MS+ASI(1) MVR & AVR 1)
MSI+AHTI(1) MVR & AVR )
MSI+ASI+TI(1) MVR, AVR, & TAP** (1)

*DAA: Double aortic arch.
**TAP: Tricuspid anmulopiasty.
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+0.15mEq/L 9 2,02+0,16mEq/L 2 #1 A7 A 2. LEHRE A& (Fig. 3)
o f EIAE MW 25 2.12£0,16mEq/L & SHLBSERS BRI dn BEs UEE8 Tl
2,09+0.13mEq/L 2 [E#fiiel jT#&st2 2l FHEE MY 10619 EES ABHEMFER Tl %

Table 3. Extracorporeal circulation data in group 1.

Case Weight BSA* Prime Pump Acc* Arrest Temperature (E/Rf)
No. (kg) Am*) (m) (min) (min (min) O
1 7.0 0.37 750 84 32 17 19.3 16.7
2 9.0 0.38 740 57 41 - 17.0 22.0
3 490 1.48 1970 51 15 - 274 29.0
4 17.5 0.74 870 31 17 - 27.6 27.1
5 15.0 0.71 1060 80 58 - 29.6 29.6
6 18.0. 0.75 870 59 37 - 16.5 19.6
7 4.7 0.28 700 66 48 - 16.5 19.6
8 54.0 1.59 1650 69 - - 314 33.0
9 51.0 1.47 1670 29 8 - 29.9 325
10 9.9 0.48 745 61 30 - 19.1 20.0
11 43.0 1.34 1660 57 37 - 25.5 28.4
12 18.5 0.73 910 43 16 - 28.8 322
13 25.0 0.97 1085 58 5 - 27.8 30.9
14 60.5 1.68 1860 59 48 - 28.1 28.8
15 13.5 0.59 840 42 17 - 25.0 28.0
16 28.0 1.0 1140 35 17 - 28.0 26.5
17 42.0 1.31 2570 62 38 - 25.6 27.2
18 16.0 0.7 900 59 37 - 19.4 17.0
19 19.0 0.8 940 25 - - 330 345
10 48.0 1.55 2790 94 70 - - -
21 21.0 0.87 945 39 - - 276 28.6
MeantS.D. 27.5:17.9 0.95+0.45 12861625 55+18 32118 25.8+4.9 27253
** Acc: Aortic cross clamping, f E/R: Esophageal/Rectal *BSA: Body surface area
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Fig. 1. Change of serum inonic calcium and pH, in Fig. 2. The effect of body weight on the change of
total 52 patients, serum jonic calcium and pH.
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Table 4. Extracorporeal circulation data in group II.

Case Weight BSA* Prime Pur'np Ac_c: Arr?st Ter?perature (E/R)
No. (kg) (m*) (m) (min) (min) (min) O
1 9.2 0.43 745 70 39 - 25.6 27.3
2 14.0 0.61 940 65 32 - 18.3 21.0
3 11.0 0.53 763 103 76 46 17.0 19.3
4 26.0 1.00 1260 93 57 - 244 27.3
s 16.0 0.71 1100 147 108 - 24.0 20.8
6 6.4 0.46 810 88 57 32 18.7 18.0
7 16.0 0.70 950 95 82 - 229 23.4
8 14.0 0.63 805 82 55 - 22.9 234
9 14.5 0.71 770 138 87 41 16.6 19.6
10 15.0 0.63 860 93 76 31 15.9 19.5
11 9.5 0.44 710 70 54 33 15.6 21.0
12 12.0 0.57 1170 62 41 10 17.4 22,0
13 10.0 0.45 855 72 54 22 17.7 19.2
14 20.5 0.80 990 151 - - 22.7 248
15 24.0 0.95 935 94 11 - 26.0 26.9
16 115 0.54 960 85 55 25 15.4 19.0
17 14.5 0.61 910 115 - - 26.1 28.2
18 35.0 1.19 1540 180 125 15 18.7 221
19 6.6 0.38 540 117 106 40 16.0 17.9
20 8.3 0.42 945 75 52 22 20.5 19.5
21 34.0 1.23 2750 211 51 - 213 204
Table 5. Extracorporeal circulation data in group lII
Case Weight BSA Prime Pump Acc Arrest  Temp E/R
No. (kg) (m*) (m)) (min) (min) (min) o)
1 39.0 1.32 1835 101 72 - 243 253
2 45.0 1.45 2680 129 99 - 239 274
3 455 143 1740 63 57 - 27.1 28.3
4 40.0 1.37 1610 72 52 - 25.0 24.7
5 57.0 1.53 2440 53 32 - 235 28.0
6 55.0 1.65 2580 91 54 - 23.8 25.0
7 57.0 1.60 2850 60 42 - 27.0 25.0
8 49.0 145 4700 84 68 - 242 26.4
9 44.0 143 1930 72 47 - 25.4 23.2
10 58.5 1.67 1835 99 99 - 229 253
MeantS.D. 49:7.4 1.49:0.12 2420:914 85.4:27.2 62.2422.6 24,714 26.3¢1.9
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Table 6. Complications and mortality

Complications

§.ow output syndroma

Complete RBBB*
cLAHB**

Tracheostomy

Bleeding

Wound infection

Seizure

Chylothorax

Hepatitis

Mortality

et bt [ et ) W LY = A O

ASI(AVR)

**LAHB: Left anterior hemiblock,
*RBBB : Right bundle branch block.
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