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 	9< ;"�0�         T3! �Z� �� *H��^ &��I �� :�� +���

�!	   ��,�9%!� *����� .  _���� d�!� �� :�9]�'
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ABSTRACT: 
 

Introduction & Objective: Atrial fibrillation (AF) is the most 
common important arrhythmia of cardiac surgery. Magnesium, like 
several other pharmacologic agents, has been used in the 
prophylaxis of postoperative AF with varying degrees of success. 
The purpose of this study was to determine the effect of  
magnesium administration in reducing postoperative AF after 
cardiac surgery.  
 

Materials & Methods:  In a double blind randomized clinical trial, 
over an 18-month period, 162 patients that electively scheduled for 
coronary artery bypass graft (CABG) surgery involving 
cardiopulmonary bypass were studied. The patients were randomly 
assigned to magnesium receiving (n=81) and placebo (n=81) 
groups. In magnesium group, the patients were received an 
intravenous infusion of magnesium sulfate, 2 g, immediately after 
the termination of cardiopulmonary bypass. Total serum 
magnesium concentration was measured before induction, 
immediately after operation (before magnesium infusion), and 24 
hr after ICU admission. AF was sought with a 12-lead 
electrocardiogram (ECG) from the end of surgery up till 72 hr after 
operation.  
 

Results: AF occurrence in magnesium group (7.4%) was lower 
than placebo group (34.6%) and the differences were statistically 
significant (p<0.0001). There was no significant difference in serum 
magnesium level during the follow-up. In patients with AF, the 
serum magnesium concentration before operation was significantly 
lower than others (p=0.0001). In all patients, the serum magnesium 
was decreased immediately after operation (p<0.0001).    
 

Conclusion: This study showed that hypomagnesemia is a 
common finding after postoperative cardiac surgery and it is 
associated with post operation AF. The use of magnesium in early 
postoperative periods is highly effective in reducing the incidence 
of AF after coronary artery bypass grafting. 

www.SID.ir



Arc
hi

ve
 o

f S
ID

Ch$ ��B� 6+��#� ���� ��B� ���B ��! ��B� 6	9�H���A i�  6	��#R�#R :��(�	��!� �#B� ��j� 

 &��� � [���  �k�� *-5lm &���1 � n  ��H��) �lmop)  	� �� 	� &���1qr( 	


REFERENCES: 
1.Hogue CW JR, Hyder ML. Atrial fibrillation after cardiac operation: Risks, mechanisms, and 
treatment. Ann Thorac Surg 2000;69:300-6. 
2.Maisel WH, Rawn JD, Stevenson WG. Atrial fibrillation after cardiac surgery. Ann Intern Med 
2001;135:1061-73.  
3.Aranki SF, Shaw DP, Adams DH,  Gokce N, Keaney JF,Hunter LM. Predictors of atrial fibrillation 
after coronary artery surgery. Current trends and impact on hospital resources. Circulation 1996; 
94: 390-7.  
4.Mathew JP, Fontes ML, Tudor IC, Ramsay J, Duke P, Mazner CD, et al.  A multicenter risk index 
for atrial fibrillation after cardiac surgery. JAMA 2004; 291:1720-9.  
5.Crystal E, Connolly SJ, Sleik K, Kleine P, Hohnloser SH, Semethago L, et al. Interventions on 
prevention of postoperative atrial fibrillation in patients undergoing heart surgery: A meta-analysis. 
Circulation 2002; 106: 75-80.  
6.Aglio LS, Stanford GG, Maddi R, Boyd JL, Nussbaum S, Chernow B. Hypomagnesemia is 
common following cardiac surgery. J Cardiothorac Vasc Anesth 1991; 5(3):201-8.  
7.Lum G, Marquardt C, Khuri SF. Hypomagnesemia and low alkaline phosphatase activity in 
patients' serum after cardiac surgery. Clin Chem 1989;35(4):664-7.  
8.Inoue S, Akazawa S, Nakaigawa Y, Shimizu R, Seo N. Changes in plasma total and ionized 
magnesium concentrations and factors affecting magnesium concentrations during cardiac surgery. 
J Anesth 2004;18(3):216-9.  
9.England MR, Gordon G, Salem M, Chernow B. Magnesium administration and dysrhythmias after 
cardiac surgery. A placebo-controlled, double-blind, randomized trial. JAMA 1992; 268: 2395–402.  
10.Caspi J, Rudis E, Bar I, Safadi T, Saute M.  Effects of magnesium on myocardial function after 
coronary artery bypass grafting. Ann Thorac Surg 1995; 59:942–7 . 
11.Altura BT, Shirey TL, Young CC, Dell’Orfano K, Hiti J, Welsh R, et al. Characterization of new 
ion selective electrode for ionized magnesium in whole blood, plasma, serum, and aqueous 
samples. Scand J Clin Lab Invest Suppl 1994; 54 (217):21–36.  
12.Shiga T, Wajima Z, Inoue T, Ogava R. Magnesium prophylaxis for arrhythmias after cardiac 
surgery: A meta-analysis of randomized controlled trials. Am J Med 2004; 117: 325-33.  
13.Geertman H, Van Der Starre PJ, Sie HT, Beukema WP, VanRooyen-Butin M, Lip GY. 
Magnesium in addition to sotalol does not influence the incidence of postoperative atrial 
tachyarrhythmias after coronary artery bypass surgery. J Cardiothorac Vasc Anesth 2004; 18:          
309-12.  
14.Romani A, Scarpa A. Hormonal control of Mg2+ transport in the heart. Nature 1990; 354:                  
841–4.  
15.Hasegawa J, Matsumoto T, Takami T, Fujimoto Y, Kotake H, Mashiba H.  Suppression of 
catecholamine-induced abnormal pacemaker activities by magnesium ion in guinea pig cardiac 
muscle cells. Ann Thorac Surg 1989; 8: 94–9.  
16.Wesley RC, Haines DE, Lerman BB, Dimarco JP, Crampton R. Effect of intravenous 
magnesium sulfate on supraventricular tachycardia. Am J Cardiol 1989; 63: 1129–31.  
17.De Leeuw PW, Falke HE, Vandongen R, Wester A, Birkenhager WH. Effects of beta-adrenergic 
blockade on diurnal variability of blood pressure and plasma noradrenaline levels. Acta Med Scand 
1977; 202: 389–93. 
18.Miller RD, Fleisher LA, Johns RA, Wiener WJ, Young WL. Miller’s anesthesia. 6

th
 ed. 

Philadelphia: Churchill Livingstone; 2005;3:1913-7. 

 

  

  

www.SID.ir


