g3 v Et AT A9 2R nA = 4F
3y s oy Bl oA B
TR T

=Abstract=

Effect of Serum Magnesium Concentration on Postoperative
Arrhythmias after Open Heart Surgery

Chang-Hyun Kang, M.D.*, Jae-Hak Huh, M.D.*, Ki-Bong Kim, M.D.*, Won-Gon Kim, M.D.*,
Hyuk Ahn, M.D.*, Joo—-Hyun Kim, M.D.*, Chong-Whan Kim, M.D.**

Background: Magnesium is one of the important intracellular cations. Hypomagnesemia is
common after an open heart surgery and may affect the development of postoperative
arrthythmias. The aims of this study were to identify 1) the severity of the hypomagnesemia,
2) the adequate dose of the magnesium replacement, and 3) the effect of magnesium
replacement on the postoperative arrhythmias. Material and Method: The serum magnesium
level was measured in 20 patients in whom magnesium was replaced postopertively(6gm at
the operative day, 4gm at the lst postoperative day and 2gm at the 2nd postoperative day)
and compared with that of the 13 patients in whom magnesium was not replaced
postopertively. The serum magnesium level was normalized after magnesium replacement.
We analyzed the development of arrhythmias in the patients groups who did not receive
magnesium and were operated on between Oct. 1994 and Oct. 1995(Group I; n=206), and
who received the magnesium postoperatively and were operated on between Nov. 1995 and
Aug. 1996(Group Il ; n=133). Result: There were no differences in the preoperative risk
factors and the rate of postoperative supraventricular or ventricular tachyarrhythmia occur-
rences irrespective of the magnesium replacement. Magnesium replacement could prevent the
aggrevation of the occurrence of postoperative arrhythmias in high risk groups of ventricular
tachyarrhytnmia in old age, but magnesium could not prevent postoperative arrhythmia in
other high risk groups. Conclusion: The magnesium replacement after open heart surgery
could prevent the development of ventricular tachyarrhythmias especially in old age groups,
but could not prevent atrial tachyarrhthmias.

(Korean J Thorac Cardiovasc Surg 2000;33:51-9)
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Fig. 1. The pre-and postoperative serum magnesium level
with and without magnesium replacement. The dashed
line indicate the serum magnesium level without
magnesium replacement and the solid line with
magnesium replacement.
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Table 1. Preoperative data
Group I Group 11 p-value

Sex (M:F) 110:96 81:56 n.s.
Age (years) 444711502 472371560 ns.
Medical history

PMI 14 (6.8%) 9 (6.8%) n.s.

DM 13 (6.3%) 13 (9.8%) ns.

CRI 2 (1.0%) 1 (0.8%) ns

Hypertension 51 (24.8%) 20 (15.0%) ns

COPD 0 (0.0%) 2 (1.5%) n.s

CVA 17 (8.3%) 7 (5.3%) n.s
Preoperative medication

Digoxin 29 (14.1%) 22 (16.5%) n.s

73 -blocker 14 (6.8%) 6 (4.5%) n.s.

Ca-channel blocker 38 (28.2%) 33 (24.8%) ns

Diuretics 40 (19.4%) 40 (30.0%) n.s
LVESD (mm) 33.7710.8 353+ 10.1 n.s
LVEDD (mm) 5t12.8 53.1+11.1 n.s.

F (%) 58.41+10.5 56.8+11.3 n.s.
LA SIZC (mm) 3974 8 9 39.3-8.3 n.s.

PMI; Preopcrauve mv()cardxal infarct,

DM; Diabetes mellitus,

CRI; Chronic renal insufficiency, COPD; Chronic obstructive

pulmonary disease, CVA; Cerebrovascular accident, LVESD;

Left ventricle end systolic dimension, LVEDD; Left ventricle

end diastolic dimension, EF; Left ventricle ejection fraction,

LA; Left atrium.
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Table 2. Data of the operation performed, CPB time, ACC time and use of IABP.
p-value

Disease category

Valvular heart disease n.s

Ischemic heart disease ns

Congenital heart disease 0.028

Others n.s
Redo operation ns
CPB time (min) n.s
ACC time (min) n.s
Use of TABP n.s
CPB; Cardiopulmonary bypass, ACC; Aortic cross-clamp, IABP; Intraaortic baloon pump.
Table 3. Univariate and multivariate analysis of variables in atrial tachyarrhythmia.

Development of supraventricular tachyarrhythmia p-value
Risk factor (+) Risk factor (-) Univariate Multivariate

Sex = F 20.8%(20/96) 19.5%(21/110) ns.
Age (>60 years) 31.0%(13/42) 17.1%(28/164) 0.045 ns.
PMI 28.5%(4/14) 19.3%(37/192) n.s.
DM 30.7%(4/13) 19.1%(37/193) ns.
CRI 0.0%(0/2) 20.1%(41/204) n.s.
HT 19.6%(10/51) 15.1%(31/155) n.s.
COPD -(0/0) 19.9%(41/206)
CVA 23.5%(4/17) 19.6%(37/189) n.s.
DGX 24.1%(7/29) 19.2%(34/177) n.s.
£ -blocker 28.6%(4/14) 19.3%(37/192) n.s.
Ca-channel blocker 19.0%(11/58) 20.3%(30/148) ns.
Diuretics 32.5%(13/40) 16.9%(28/166) 0.007 ns.
LVESD >40mm 37.0%(17/46) 15.0%(24/160) 0.002 ns.
LVEDD >55mm 34.5%(20/58) 14.2%(21/148) 0.00t n.s
EF <30% 66.7%(2/3) 19.2%(39/203) 0.041 ns.
LA size >45mm 38.2%(13/34) 16.3%(28/172) 0.003 0.042
Dx : VHD 28.8%(23/80) 14.3%(18/126) 0.011 ns.
Dx : IHD 16.1%(10/62) 21.5%(31/144) n.s.
Dx : CHD 12.3%(7/57) 22.8%(34/149) ns.
Redo operation 31.3%(5/11) 19.0%(36/190) n.s.
Use of IABP 17.5%(7/40) 20.5%(34/166) n.s.
CPB time >180min 20.3%(12/59) 19.7%(29/147) ns.
ACC time >120min 23.9%(11/46) 18.8%(30/160) n.s.

PMI; Preoperative myocardial infarct, CRI, Chronic renal insufficiency, DM, Diabetes mellitus, HT, Hypertension, COPD;
Chronic obstructive pulmonary disease, CVA; Cerebrovascular accident, DGX; Digoxin, LVESD; Left ventricle end systolic

dimension, LVEDD; Left ventricle end diastolic dimension, EF; Left ventricle ejection fraction, LA; Left atrium, Dx; Diagnosis,
VHD; Valvular heart disease, IHD; Ischemic heart disease, CHD; Congenital heart disease, IABP; Intraaortic balloon pump, CPB;

Cardiopulmonary bypass, ACC; Aortic cross clamp.



2] A 24 9
2000;33:51-9 Obaulsel BM%o| it 53
Table 4. Univariate and multivariate analysis of variables in ventricular tachyarrhythmia.
Development of ventricular tachyarrhythmia p-value
Risk factor (+) Risk factor (-) Univariate Multivariate

Sex = F 10.4%(10/96) 8.2%(9/110) n.s.

Age (>60 years) 23.8%(10/42) 5.5%(9/15%) 0.001 0.028

PMI 21.4%(3/14) 8.3%(16/192) n.s

DM 0.0%(0/13) 9.8%(19/193) n.s

CRI 0.0%(0/2) 9.3%(19/204) n.s

HT 5.9%(3/51) 10.3%(16/155) ns

COPD -(0/0) 9.2%(19/206) -

CVA 17.7%(3/14) 8.5%(16/189) n.s

DGX 10.3%(3/29) 9.0%(16/177) n.s

3 -blocker 14.3%(2/14) 8.9%(17/192) n.s

Ca-channel blocker 17.3%(10/58) 6.1%(9/148) 0.013 n.s.
Diuretics 15.0%(6/40) 7.8%(13/166) n.s

LVESD >40mm 13.0%(6/46) 8.1%(13/160) n.s

LVEDD >55mm 10.8%(12/111) 7.4%(7/95) n.s

EF <30% 0%(0/3) 9.4%(19/203) n.s.

LA size >45mm 8.8%(3/31) 9.3%(16/172) n.s.

Dx : VHD 8.8%(7/80) 9.5%(12/126) n.s.

Dx : IHD 17.8%(11/62) 5.6%(8/144) 0.006 ns

Dx : CHD L.75%(1/57) 12.1%(18/149) 0.022 n.s

Redo operation 12.5%(2/14) 9.0%(17/190) n.s.

Use of TABP 20.0%(8/40) 6.6%(11/166) 0.009 n.s

CPB time >180min 17.0%(10/49) 6.1%(9/138) 0.015 n.s

ACC time >120min 13.0%(6/46) 8.1%(13/160) n.s.

PMI; Preoperative myocardial infarct, CRI; Chronic renal insufficiency, DM; Diabetes mellitus, HT; Hypertension, COPD; Chronic
DGX; Digoxin, LVESD; Left ventricle end systolic dimension
VHD;

obstructive pulmonary disease, CVA; Cerebrovascular accident,

LVEDD; Left ventricle end diastolic dimension, EF; Left ventricle ejection fraction, LA; Left atrium,

Valvular heart disease, IHD; Ischemic heart disease, CHD; Congenital heart disease,

Cardiopulmonary bypass, ACC; Aortic cross clamp.
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Table 5. The effect of the magnesium on the expression Table 7. The effect of magnesium on the ventricular
of supraventricular and ventricular tachyarrhythmia. tachyarrhythmias in each risk groups.
Group I Group 11 p-value Risk groups Group 1 Group I1 p-value
Atrial tachyarrhythmia 19.9%(69/206) 21.1%(28/133) n.s. Age > 60 years 23.8%(10/42) 2.6%(1/38) 0.006
Ventricular tachyarrhythmia 9.2%(19/206) 6.0%(8/133) ns Use of Ca""-channel 17.2%(10/58) 9.1%(3/33) ns.
blocker
Ischemic heart disease 17.7%(11/62) 9.8%(5/51) n.s.
Table 6. The effect of magnesium on the supraventricular Use of TIABP 20.0%(8/40) 16.0%(4/25) ns.
tachyarrhythmias in each risk group. CPB time > 180min  17.0%(10/59) 5.3%(2/38) ns.
Risk group Group 1 Group II p-value 1ABP; Intraaortic balloon pumping, CPB; Cardiopulmonary
Age > 60 years  31.0%(13/42)  34.2%(13/38) n.s. bypass
Use of diuretics  67.5%(27/40)  65.0%(26/40) n.s.
LVESD > 40mm 37.0%(17/46)  25.0%(9/36) n.s.
LVEDD > 55mm 34.5%(20/58)  26.0%(13/50) n.s. -1 g
EF < 30% 66.7%(2/3) 25.0%(1/4) n.s. Dl ATy ofoled E wMAE ke Enw 27
LA size > 45mm 382%(13/34)  48.0%(12/25) n.s. s A e &AoARA Helsla thopsl 7)A<
VHD 28.8%(23/80)  33.9%(19/56) n.s. 23l AdAA o] JEFL mxHA F2 R Fihe}
LVESD; Left ventricle end systolic dimension, LVEDD; P Eshd g2 Vel vl A3 ZA 8 AL
Left ventricle end diastolic dimension, EF; ejection fraction, o AZAE o]eERo &8sy, AAe] z2-gAl7AA Y
LA; Left fraction, VHD; Valvular heart disease. ZANA o)z Azt AT AL HAE Edlo 2251
A HETo] AR A8 5o V1AL Feke] dETE vlA
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