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Changes of Total and Ionized Calcium following Cardiopulmonary Bypass

Sang Hoon Jheon, M.D.', Sung Sae Han, M.D.", Kyu Tae Kim, M.D."
Do Young Song, M.D.”™, Won Kil Lee, M.D.”*, Jae Sik Kim, M.D.™

This study was prospectively planned to realize the reduction of calcium ion in serum along
with the cardiopulmonary bypass(CPB), to find out the cause of the reduction, and to verify the
justification of the classical methods of calcium replacement. Nine patients with various open
heart surgeries by CPB in 1987 wee selected at random. Calcium choloride was added as
follows:: For each unit of ACD blood transfusion, 600 mg of calcium chloride was added. In
case of massive transfusion, 600 mg of calcium chloride was injected every 2 or 3 units of
ttransfusion. On occassions such as weaning from CPB, or flollowing defibrillation, or hypo-
tension, weak myocardial contractility of the heart, calcium chloride was needed in an amount
of 10mg / kg. In ICU, calcium chloride was limited to use in low serum level or in emergency
use. Total calcium decreased early bypass and progressively increased above the preoperative
value during late bypass and three hours thereafter, lonized calcium increased during late
bypass and three hours following. Total and ionized calcium depicted similar patterns of
change during open heart sugery. Decrease of the calcium at the early bypass was thought from
reduction of total protein and alkalosis during bypass. Meanwhile, increase of both calciums
during the end of surgery was presumably attributable to addition of calcium chloride in
priming solution, injections of calcium chloride in the process of termination of bypass. We

conclude that enough calcium was replaced by the classical methods of calcium supplement.
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Table 2. Timing of the blood sampling for tests

preoperative

after induction of anesthesia
early CPB

late CPB

3 hours after CPB

POD # 1

POD # 2

POD # 3

POD & 7
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Legend: CPB, cardiopulmonary bypass
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Table 1. Clinical Materials
Case Sex Age Diagnosis Op. procedure Bypass time, min.
1 M 16 VSD type I Patch closure 55
2 M 20 ASD secundum Patch closure 105
3 F 4] RHD MR MVR 130
4 M 28 ASD secundum Patch closure 55
5 F 43 ASD secundum Direct closure 55
6 M 14 VSD AR Patch closure 210
AVR
7 M 29 Annuloaortic ectasia Bentall procedure 260
8 F 34 ASD secundum Patch closure 105
9 M 19 RHD AR AVR 210
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Fig. 1. Changes of

Total and Ionized Calcium
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Fig. 2. Changes of Magnesium, Phosphorus, Sodium,
and Potassium
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Table 3.

Changes of Total Calcium, lonized Calcium, Magnesium, Phosphorus Sodium and Potassium.

Ti Total Calcium lonized Calcium Magnesium  Phosphorus Sodium Potassium
mme mg/dL mg/dL m mol /L mg/dL m Eq/L m Eq/L
Preop. 9.57+0.60 4.27+0.31 0.94+0.16 4.73+0.71 137.38+2.84 4.301+0.36
Induction 8.24%1.71 4.07%0.24 0.80x0.13 4.1711.58 136.17£5.58 3.61+0.42
Early Bypass 9.27%1.14 4.18+0.34 0.61%£0.07 3.6611.57 136.68+4.30 3.261£0.32°
Late Bypass 10.90+1.79 44310.42 0.65%0.15 4341173 137.06£4.45 3.48+0.37
3hr. after Bypass 1098+3.18 449+1.25 0671011 5.3140.99 138.26+2.84 3.29+0.52
Postop. 1d. 9.09+1.86 391+045 06710.12° 4.71x1.21 136.7713.53 4.29+043
Postop. 2d. 9.04%+1.25 391+0.71 0.951+0.09 349%1.16 134.92+3.54 4.18+0.59
Postop. 3d. 9.00+0.69 4.16+0.32 0.98+0.11 3.93#0.80' 133.06+2.73" 4.21x0.77
Postop. 7d. 9.00+1.02 39110.66 1.02+0.15 471%1.12 132.18%£267° 3.9310.28
* p<0.05
Table 4. Changes of Protein, Glucose and pH.
Time Protein g /L Glucose mg/d L pH
Preop. 78.78+4.35 97.12+27.58 7.44%+0.04
Induction 69.441757 141.38£54.00 7.48%£0.06
‘Early Bypass 47.33+5.81 134.00+£38.33 7.46+0.10
Late Bypass 47.4414.36 216.00£59.45 7.511+0.09
_3hr. after Bypass 66.22+9.73 145.00+39.81 7.441+0.05
Postop. 1d. 66.8914.20° 197.50+63.82 7.45+0.03
Postop. 2d. 70.50+5.68 146.631+43.58 7.4910.06°
Postop. 3d. 71.00£3.77 116.33+37.63 7.4610.09
Postop. 7d. 74.75+4.46 117.71£29.30 7.4920.02°
% p<0.05
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