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= Abstract=

The Effect of Cardiopulmonary Bypass on Serum Magnesium

Hurn Choe, * M.D., Joon Ryang Rho*, M.D.
Kyung Phill Suh,* M.D., Yung-Kyoon Lee, ¥ M.D.

Alterations in the serum magnesium level were studied in twenty patients who had open-
heart surgery during the period from August 1974 to May 1975. The patients were chosen at
random. The operative procedures included repair for congenital heart diseases in fifteen
patients and cardiac valve replacement for acquired valvular heart diseases in five patients.

The age ranged from 8 to 46 years, with an average of 19 years. None of the patients
had a history of gross neuromuscular abnormalities. Cardiopulmonary bypass was carried out
using a roller pump and a disposable oxygenator. The prime solution consisted of 2 units of
ACD banked blood and approximately an equal volume of non-blood additives in adults,
while a relatively smaller volume was added in children. The average flow rate was 2,733
ml per minute.

Blood samples for magaesium and arterial blood pH were obtalned the day after admission
15 minutes after initiation of the bypass and on the morning the day after operation.

Preoperative data were then compared with those obtained during the bypass and postope-
ratively by a paired test.

During the hypass, the serum magnesium level decreased significantly from 1.425-+0.029
to 1.210%0. 063 mEq. liter (p<(0.001). Also, there was a significant decrease in serum mag-
nesium from [. 4254:0. 029 preoperatively to 1.255-+0.083 mEq. per liter p< 0. 001). Also, there
was a significant decrease in serum magnesium from 1. 425-40.029 preoperatively to 1. 255+
0.083 mEq. per liter postoperatively (p<(0.01). The duration of bypass was less than 90
minutes in 10 patients (group A) and exceeded 90 minutes in the remaining 10 (group B).
There was no statistical correlation between the groups A and B (p>0. 20).

Statistical analyses of the serum magnesium level and arterial blood pH showed no sigifi-
cant correlation with correlation coefficient; being —0. 3485(pre~op), —0. 2971 (during bypass),
and —0.1008 (post-op), respectively. In all the patients, no gross neuromuscular abnormali~

ties were found postoperatively.

* Al SREREE BROKER MHEWREE B R
* Department of Thoracic Surgery, Seoul National University Hospital
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At present, the clinical significance of the serum magnesium level during and after bypass

is controversial. In the near future, however, it is expected that improvements in prime

solution and heart-lung machine will solve this problem.
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Table 1. Constituents of Pump-Oxygenator Prime

Whole Blood 800ml
Mannitol 15% 150ml
Hartman’s solution 400ml
NaHCO;, 5% 100ml
Others 50ml
Total 1, 5000ml

* AO de Lux 5 head roller pump unit
** Rygg-Kyvsgaard oxygenator
Temptrol oxygenator
Harvey hybrid oxygenator
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Fable 3.
. : TS g PH
A4 dE AR (4 8) ml/min B N s
F 12 ASD 2, 700 7,379 7,523 7,383
F 20 TOF , 2700~3,900 7.350 7,528 7,301
F 20 ASD 3, 600 7, 505 7,591 7,571
F 8 TOF 1, 600~2, 000 7, 325 7, 555 7,490
i 11 POF* 1, 800~2, 700 7,210 7, 540 7, 350
P 12 TOF 2, 000~3, 000 7, 285 7, 405 7, 360
M 14 MVR 2, 200~2, 700 7,315 7,530 7,418
M 20 VSD 4, 400 7, 455 7,489 7,430
M 17 TOF 3, 000~3, 900 7, 323 7,424 7, 265
M 36 VSD 2, 700~3, 000 7, 405 7,432 7,395
M 43 MUR 3,000 7, 455 7,533 7,541
M 13 TOF 2, 000~3, 000 7,245 7,333 7,371
F 5 VSD 1, 100~1, 700 1, 395 7, 565 7,295
F 12 VSD 2, 000~2, 600 7,450 7,462 7,425
M 18 MVR, AVR 2,500~3, 600 7,310 7, 660 7, 305
M 46 MVR 2, 600~4, 000 7,230 7, 540 7, 250
M 12 ASD 2, 400~2, 800 7, 340 7, 350 7,245
P 12 TOF 2, 000~2, 500 7,410 7,584 7, 398
M 31 TOF 2, 800~3, 700 7,254 7,520 7,402
F 18 MUR 2, 200~3, 200 7,420 7, 665 7,445
mean 2,732.5 7,361 7,511 7,382
* Expired on operative day
Table 3. Serum Magnesium Concentration(MEq/L 1.43 1.29 1.43 110
0o g s st S A5 Sy ,',7_'127.’,7,"’:';,; i 1‘ 54 1. 14 l. 31 90
. Postop- duration of
Preoperative Bypass erative bypass 145 175 175 37
1. 44 1.39 1.26 23 min 1.37 1.16 126 236
1.59 139 L18 64 1.35 1.17 1.16 181
1.35 1.14 1.31 33 113 1.38 .52 %
1.33 111 1.28 66 144 1.05 119 &
L.65 L.28 1.39 150 1.85 1. 36 1.55 209
1.56 L47 141 63 1.26 1.14 1.20 126
1.26 0.47 0. 47 100
Mean 1.425 1.210 1. 255 97
.17 0.84 0.84 36
S.D. +0.029 +0. 063 +0.083
1.40 1. 26 1.21 130 ‘
Pvalue <0.001* <0.01*
1.44 1.08 1.12 57
1. 49 1.33 1.25 132 * Comparison with preoperative data
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Tabie 4. Effect of durdition 6f bypass on serum
Mg*“’

Group A
Post-op Mg Bypass time

Group B
Post-op Mg Bypass time

MEg/L Min MEg/L Min
1. 26 23 1:39 150
.18 64 V. 47 100
1:31 33 21 130
1.28 66 1.25 132
1.41 63 1.43 110
0. 84 36 1.31 90
1.12 57 1.26 236
1.75 37 1.16 181
1.52 25 1.55 201
1.19 75 1.20 126
Mean 1. 286 47.9 1. 223 146. 4
S.D +0. 244 +0. 290
P value >0. 20*

* Comparison with Group A
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