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Abstract 
Background: The preventing effects of remifentanil and magnesium sulfate on hemodynamic responses to 
tracheal intubation were evaluated in a double-blinded controlled trial on pregnant women undergoing cesarean 
section delivery. 
Methods: A total of 54 American Society of Anesthesiologists Class I-II women candidate for cesarean section 
delivery were randomly assigned to one of three groups (n = 18) to receive one of the following premedication: 
Intravenous (IV) remifentanil 0.75 µ g/kg, IV magnesium sulfate 30 mg/kg, or IV normal saline 10 cc as 
placebo. All hemodynamic profiles were recorded immediately before and after intubation, and 2, 3, 5 minutes 
after tracheal intubation. 
Results: Heart rate and systolic and diastolic blood pressures were significantly lower in the remifentanil group 
than in other groups both before and immediately after intubation. The trend of the changes in homodynamic 
responses within 5 minutes following intubation in the magnesium sulfate and placebo group was similar, but 
this trend in the remifentanil group was significant difference. In the same time, 1st and 5th minute Apgar scores 
were slightly lower in the remifentanil group than others. The measured parameters of umbilical cord blood pH 
and PO2 had no significant differences between the groups. 
Conclusions: Remifentanil can attenuate hemodynamic response to tracheal intubation more effectively than 
magnesium sulfate, and thus it can be considered safe for a pregnant candidate for cesarean section. 
© 2015 Tehran University of Medical Sciences. All rights reserved. 
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Introduction 

Hemodynamic responses to rapid sequence induction 
of anesthesia and tracheal intubation, commonly 
appears as hypertension and tachycardia, which are 
potentially harmful. These serious adverse effect can 
be attenuated by premedication by different medication 
protocols such as administration of vasodilators, beta-
receptors blockers, and particularly opioids that have a 
central role for preventing hemodynamic instability 
(1,2). However, most of these medications pass 
placenta and affect fetus in various ways. In this 
regard, remifentanil is now commonly used to provide 
instance analgesia of rapid onset and short duration and 
possibly less adverse effects on the fetus (3). 

Remifentanil is a potent ultra short-acting synthetic 
opioid analgesic, which is given to patients during 
different surgical procedures to relieve pain and as an 
adjunct to an anesthetic (4). It has been suggested that 
administration of this drug can lead often to more 
hemodynamic stability during surgery and a quicker 
post-operative recovery time (5-7). 

The preventive effect of magnesium sulfate on 
anesthesia-induced hemodynamic instabilities has been 
evaluated. This drug, not only can inhibit 
catecholamine releasing, but also can limit the pressor 
response to tracheal intubation (8,9). In some studies, 
intravenous magnesium sulfate administration was 
associated with increased cardiac index, a minimal 
increase in heart rate (HR) and a significant decrease in 



mean arterial pressure (MAP) and systemic vascular 
resistance and thus it could be a useful adjuvant to 
attenuate endotracheal intubation (10). Magnesium 
sulfate has been used in preterm pregnant women with 
preeclampsia without serious effect on the fetus. 

In the present study, it was hypothesized, 
premedication by remifentanil or magnesium sulfate 
hemodynamic changes related to tracheal intubation. 
Changes observed in MAP recorded after intubation 
was considered as the primary outcome. Systolic and 
diastolic blood pressure (SBP and DBP) and HR were 
evaluated as secondary outcomes. 

Materials and Methods 

After obtaining approval from the ethics committees of 
Tehran University of Medical Sciences and obtaining 
written informed consent of all mothers, 54 American 
society physical status classification [American Society 
of Anesthesiologists (ASA)] class I-II women aged 18-
40 years and gestational age 38-42 weeks which were 
candidate for cesarean section delivery under general 
anesthesia were randomly enrolled in this study. 
Parturient with intrauterine growth retardation, mothers 
with history of any kind of cardiovascular disorders, 
diabetes mellitus and renal dysfunction who had 
preeclampsia, morbid obese mothers and those with 
cigarette or substance abuse, those who had 
Mallampati class 3 or 4, and thyroid-mandible distance 
less than 6 cm were not enrolled in the study. Cormack 
laryngoscopy grade 3 or 4, more than one intubation 
attempt or unsuccessful intubation and intubation with 
guided styles, prolonged laryngoscopy (more than 15 
seconds) and uterine incision to umbilical cord 
clamping time of more than 90 seconds were 
considered as exclusion criteria. 

Patients were randomly enrolled in three groups to 
receive the following medication: Remifentanil 0.75 
µg/kg bolus given over 30 seconds; magnesium 
sulfate 30 mg/kg bolus; or normal saline 10 cc as 
placebo. All regimens were given immediately before 
induction of anesthesia. Anesthesia was induced with 
a bolus dose of thiopental sodium (5 mg/kg), followed 
by administration of succinylcholine (1.5 mg/kg), and 
atracurium (0.3 mg/kg). Hemodynamic profiles were 
recorded immediately before intubation, immediately 
after intubation, and 2, 3, and 5 minutes after tracheal 
intubation. Arterial SBP and DBP were non-
invasively measured using an automatic oscillometric 
device and HR was recorded from the 
electrocardiogram trace. 

Considering a 20 mmHg of the expectable 
minimum difference of MAP between the groups and 
the alpha value of 0.05, and the power of 0.80, as well 
as considering 10% probable exclusion of the samples 
within trial, the calculated sample size for each group 
was finally 18 patients in each group. 

 

Results were presented as mean ± standard 
deviation for quantitative variables and were 
summarized by absolute frequencies and percentages 
for categorical variables. Categorical variables were 
compared using chi-square test or Fisher’s exact test 
when more than 20% of cells with expected count of 
less than 5 were observed. Quantitative variables were 
also compared with Kruskal–Wallis H-test. The trend 
of the changes in hemodynamic parameters across the 
groups was assessed using the repeated measure 
ANOVA test. Statistical significance was determined 
as a P ≥ 0.05. All  statistical analysis was performed 
using SPSS for windows (version 20; IBM Corp., 
Armonk, NY, USA). 

Results 

The mean age of the patients in three groups was 
28.67 ± 4.17 years in the Remifentanil group, 
27.61 ± 5.20 years in the magnesium sulphate group, 
and 28.67 ± 5.40 years in the placebo group. 
Furthermore, mean body weight was 77.33 ± 9.37 kg, 
76.17 ± 15.60 kg, and 77.72 ± 10.80 kg, respectively. 

There were no significant differences in 
hemodynamic indices before induction of anesthesia in 
between the three groups. However, HR, SBP, and 
DBP were significantly lower in the remifentanil group 
than in the other two non-remifentanil groups both 
before and immediately after intubation. Although 
MAP was increased immediately after intubation in all 
groups, but this change was not statistically significant 
between the three groups. As shown in figures 1-3, 
trend of the changes in hemodynamic responses within 
5 minutes after intubation in the two Magnesium 
sulfate and placebo group was slightly similar, but this 
trend in the remifentanil group was significantly 
different compared with other groups. On the other 
hand, those in the remifentanil group experienced a 
slight change in the trend of clinical signs in 
comparison with other groups. 

Discussion 

This study illustrated that pre-treatment by remifentanil 
lead to better hemodynamic profile the following 
tracheal intubation in comparison with magnesium 
sulfate or placebo. 

Earlier studies have shown that remifentanil 
mitigated or even abolished post-tracheal intubation 
hemodynamic changes (2,11). High doses of 
remifentanil were frequently associated with 
bradycardia and/or hypotension (2,11). In our 
observation, arterial pressures had a crescendo-
decrescendo pattern during 5 minutes after intubation, 
both SBP and DBP were decreased after induction, 
then increased until 3 minutes after intubation and 
finally were decreased. 
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Figure 1. Trend of the changes in heart rate at the three intervention groups 

Figure 2. Trend of the changes in systolic blood pressure at the three intervention groups 
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Figure 3. Trend of the changes in diastolic blood pressure at the three intervention groups 

In some studies, the low-dose regimen of 
remifentanil produced a partially similar pattern of 
hemodynamic responses to tracheal intubation: arterial 
pressures decreased after induction of anesthesia, then 
increased with tracheal intubation without exceeding 
baseline values (12-15). In the investigations done in 
Koreans, however, greater sensitivity to remifentanil, 
given either by bolus or infusion, was demonstrated 
with no further increases in hemodynamic responses 
even after intubation (16,17). These trends of 
hemodynamic changes were similarly seen in the 
sulfate magnesium group, However, HR and blood 
pressures remained lower in the remifentanil group and 
therefore hemodynamic stability was more expectable 
following administration of remifentanil than 
magnesium sulfate. 

A few studies have assessed the effect of 
remifentanil on hemodynamic profile in women 
presenting for cesarean delivery. In present study, 
remifentanil caused a slight decrease in 1th and 5th 
minute Apgar scores compared with the magnesium 
and placebo, it didnot induce any change in parameters 
such as umbilical cord pH and PO2. Although 
remifentanil has been proposed as the most suitable 
systemic opioid for use in the first stage of labor (18), 
but there are some important concerns. First, attention 
to infant’s respiratory condition should be paid because 
remifentanil can cross the placenta and lead to mild 
neonatal depression (19,20). Furthermore, because of 
given the risk of neonatal depression, this resource 
should be used selectively and the means for neonatal 
resuscitation should be available (21). 

Furthermore, administration of remifentanil seems 
to be safe for cesarean section candidates considering 
neonatal respiratory supportive care and continuous 
monitoring of respiratory function. 

Although magnesium administration has beneficial 
maintaining effects on hemodynamic status, its trend 
seems to be different compared with remifentanil. The 
present study shows that magnesium administered 
before endotracheal intubation can attenuate this 
response but not better than remifentanil. The ability of 
magnesium ions to inhibit the release of 
catecholamines has been known for many years (22). 
More recent studies have shown that magnesium may 
exert a vasodilator effect on human coronary arteries 
(23-25). Magnesium has also direct vasodilation 
properties on coronary arteries and inhibits 
catecholamine release, thus attenuating the 
hemodynamic effects during endotracheal intubation. 
In comparison with placebo group in our study, the 
trend of hemodynamic changes were the same, this 
result may caused by the role of magnesium in 
decreasing of epinephrine level that has been observed 
in previous studies (8,9). However for more clearing 
superiority of remifentanil on magnesium and other 
routine medications, other clinical trials on greater 
sample size and considering efficacy and tolerability of 
these agents is recommended. 

Conclusion 

In summary, in cesarean delivery section candidates, 
pre-treatment by remifentanil lead to better 
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hemodynamic profile following tracheal intubation in 
comparison with magnesium sulfate or placebo. 

Acknowledgments 

The authors declare no conflict of interest. 

References 

1. Beers R, Camporesi E. Remifentanil update: clinical
science and utility. CNS Drugs. 2004; 18(15): 1085-104.

2. Park SJ, Shim YH, Yoo JH, Nam SH, Lee JW. Low-dose
remifentanil to modify hemodynamic responses to
tracheal intubation: comparison in normotensive and
untreated/treated hypertensive Korean patients. Korean J
Anesthesiol. 2012; 62(2): 135-41.

3. Scott LJ, Perry CM. Remifentanil: a review of its use
during the induction and maintenance of general
anaesthesia. Drugs. 2005; 65(13): 1793-823.

4. Barclay K, Kluger MT. Effect of bolus dose of
remifentanil on haemodynamic response to tracheal
intubation. Anaesth Intensive Care. 2000; 28(4): 403-7.

5. Cafiero T, Mastronardi P, Burrelli R, Santoro R. The
effects of remifentanil on hemodynamic response to
intubation. A comparative study with fentanyl. Minerva
Anestesiol. 2000; 66(11): 793-7. [In Italian].

6. Hoke JF, Cunningham F, James MK, Muir KT, Hoffman
WE. Comparative pharmacokinetics and
pharmacodynamics of remifentanil, its principle
metabolite (GR90291) and alfentanil in dogs. J
Pharmacol Exp Ther. 1997; 281(1): 226-32.

7. Patel SS, Spencer CM. Remifentanil. Drugs. 1996; 52(3):
417-27.

8. Puri GD, Marudhachalam KS, Chari P, Suri RK. The
effect of magnesium sulphate on hemodynamics and its
efficacy in attenuating the response to endotracheal
intubation in patients with coronary artery disease.
Anesth Analg. 1998; 87(4): 808-11.

9. James MF, Beer RE, Esser JD. Intravenous magnesium
sulfate inhibits catecholamine release associated with
tracheal intubation. Anesth Analg. 1989; 68(6): 772-6.

10. Allen RW, James MF, Uys PC. Attenuation of the pressor
response to tracheal intubation in hypertensive
proteinuric pregnant patients by lignocaine, alfentanil and
magnesium sulphate. Br J Anaesth. 1991; 66(2): 216-23.

11. O'Hare R, McAtamney D, Mirakhur RK, Hughes D,
Carabine U. Bolus dose remifentanil for control of
haemodynamic response to tracheal intubation during
rapid sequence induction of anaesthesia. Br J Anaesth.
1999; 82(2): 283-5.

12. Hall AP, Thompson J, Leslie N, Kumar N, Fox AJ,
Rowbotham DJ. Comparison of different doses of
remifentanil on the cardiovascular response to
laryngoscopy and tracheal intubation. Br J Anaesth.

2000; 84(1): 100-2. 
13. Maguire AM, Kumar N, Parker JL, Rowbotham DJ,

Thompson JP. Comparison of effects of remifentanil and
alfentanil on cardiovascular response to tracheal
intubation in hypertensive patients. Br J Anaesth. 2001;
86(1): 90-3.

14. Thompson JP, Hall AP, Russell J, Cagney B, Rowbotham
DJ. Effect of remifentanil on the haemodynamic response
to orotracheal intubation. Br J Anaesth. 1998; 80(4): 467-9.

15. Hogue CW, Bowdle TA, O'Leary C, Duncalf D, Miguel
R, Pitts M, et al. A multicenter evaluation of total
intravenous anesthesia with remifentanil and propofol for
elective inpatient surgery. Anesth Analg. 1996; 83(2):
279-85.

16. Gwak MS, Choi SJ, Yoon JS, Lee JY, Yang M, Kim GS,
et al. Hemodynamic responses to rapid sequence
endotracheal intubation using propofol and rocuronium at
three different doses of remifentanil infusion. Korean
Journal of Anesthesiology. 2006; 50(4): 385-9.

17. Cha JW, Kwak SH, Kim SJ, Choi JI, Kim CM, Jeong ST,
et al. Optimal dose of remifentanil to blunt hemodynamic
response to laryngoscopy and endotracheal intubation
during induction of anesthesia with propofol. Korean
Journal of Anesthesiology. 2006; 51(3): 292-6.

18. Hill D. The use of remifentanil in obstetrics. Anesthesiol
Clin. 2008; 26(1): 169-82, viii.

19. Miyawaki Y, Yumiba T, Asaga T, Taie S, Shirakami G.
Remifentanil is useful for cardiovascular stability during
cesarean delivery in a parturient with Marfan's syndrome.
Masui. 2010; 59(10): 1305-7. [In Japanese].

20. Ngan Kee WD, Khaw KS, Ma KC, Wong AS, Lee BB,
Ng FF. Maternal and neonatal effects of remifentanil at
induction of general anesthesia for cesarean delivery: a
randomized, double-blind, controlled trial.
Anesthesiology. 2006; 104(1): 14-20.

21. Palacio FJ, Ortiz-Gomez JR, Fornet I, Lopez MA,
Morillas P. Remifentanil bolus for cesarean section in
high-risk patients: study of 12 cases. Rev Esp Anestesiol
Reanim. 2008; 55(2): 86-9. [In Spanish].

22. Douglas WW, Rubin RP. The mechanism of
catecholamine release from the adrenal medulla and the
role of calcium in stimulus—secretion coupling. J
Physiol. 1963; 167(2): 288-310.

23. Kimura T, Yasue H, Sakaino N, Rokutanda M, Jougasaki
M, Araki H. Effects of magnesium on the tone of isolated
human coronary arteries. Comparison with diltiazem and
nitroglycerin. Circulation. 1989; 79(5): 1118-24.

24. Miyagi H, Yasue H, Okumura K, Ogawa H, Goto K,
Oshima S. Effect of magnesium on anginal attack
induced by hyperventilation in patients with variant
angina. Circulation. 1989; 79(3): 597-602.

25. Vigorito C, Giordano A, Ferraro P, Acanfora D, de
Caprio L, Naddeo C, et al. Hemodynamic effects of
magnesium sulfate on the normal human heart. Am J
Cardiol. 1991; 67(16): 1435-7. 

Acad J Surg, Vol. 2, No. 3-4 (2015)   61

Marashi SM, et al. 




