RESEARCH ARTICLE

The aim of this study was to evaluate the effect of two injections doses of magnesium
sulfate for controlling and reducing hemodynamic changes caused by laryngoscopy and endotracheal
intubation in pregnant women who were candidates for caesarean section with general anesthesia.
In this controlled randomized double-blind clinical trial, 165 pregnant women who were
candidates for caesarean section were allocated into three groups of receiving 40mg/kg of magnesium
sulfate (M1 group), 60 mg/kg of magnesium sulfate (M2 group) and placebo (P group) before induction of
anesthesia. Systolic blood pressure (SBP), diastolic blood pressure (DBP), mean of arterial pressure
(MAP), heart rate (HR) and arterial oxygen saturation (SPO2) were measured and recorded at the
baseline (before the induction), right before the intubation and 1, 3, 5 and 10 minutes after laryngoscopy
and endotracheal intubation. The Apgar score of the neonates was also measured and recorded 1 and 5
minutes after delivery.
The mean of changes in systolic blood pressure and mean of arterial pressure showed a
significant difference between the M1 and M2 groups with the placebo group right before the intubation
and 1, 3 and 10 minutes after laryngoscopy. The mean of changes in heart rate was specifically significant
1, 5 and 10 minutes after intubation in the M2 group (p< 0.05). The Apgar score of neonates had no
significant difference 1 and 5 minutes after delivery (p> 0.05).
For inducing anesthesia in pregnant women, using 60 mg/kg of magnesium sulfate
decreased the hemodynamic changes after laryngoscopy and endotracheal intubation and it had no
adverse effect on the Apgar score of the neonates.
caesarean section; general anesthesia; laryngoscopy; magnesium sulfate

L

aryngoscopy and endotracheal intubation, like any
other interventional procedure, would lead to stress
response and release of catecholamine to patient’s
blood flow; this condition is transient and harmless in
patients with nor cardiovascular diseases [1]. These effects,
including sudden increase in heart rate and systolic blood
pressure, could cause left ventricular failure, myocardial
ischemia, cerebral hemorrhage, pulmonary edema and
increased intracranial pressure in patients with history of
blood pressure, ischemic heart diseases, valvular heart
disease, cerebral vascular diseases, pheochromocytoma and
preeclampsia [2-3]. Different drugs have been studied for
reducing these effects including adrenergic receptors
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blockers [4], narcotics [5-6], sodium channel blockers [7],
vasodilators [8-9], gabapentin [10] and other drugs like
paracetamol [11] and lidocaine [12].
Magnesium sulfate, which is known as an anticonvulsant
drug for preeclampsia, has been studied in different doses
for reducing stress response after laryngoscopy and
endotracheal intubation among non-pregnant women [13-17]
and its effectiveness for reducing hemodynamic changes
after laryngoscopy with minimum side effects has been
approved [18]; also its effectiveness has been compared to
other drugs [6,19-20]. The effect of magnesium sulfate has
also been studied on reduction of incidence of intraoperative
awareness and increase of blood pressure during caesarean
section [21]. The aim of the present study is evaluation of
the effect of two intravenous injection doses of magnesium
sulfate on hemodynamic changes caused by laryngoscopy
and endotracheal intubation in patients undergoing caesarean
section with general anesthesia.

Methods
This randomized double-blind clinical trial was conducted
in Shahid Beheshti hospital on ASA I & II patients who
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were candidates for caesarean section with general
anesthesia, after being approved by the research committee
of the faculty and taking permission from the ethics
committee of the university. Patients who had nor types of
myopathies, nor head or neck problems and nor cervical
tumors, nor history of difficult laryngoscopy, nor diagnosed
allergy to magnesium sulfate and have not received
magnesium sulfate for any other diseases were selected for
the study.
Patients who ought to have a changed method of
anesthesia or the anesthesiologist not being able to intubate
them with a Macintosh blade 3 laryngoscope, patients who
were not suited for intubation and were mechanically
ventilated through another methods, patients who had
difficult grade 4 laryngoscopy and those who required more
than 2 tries for intubation were excluded from the study.
Indications for general anesthesia in the studied patients
were patient’s unwillingness or refusal for performing
regional anesthesia and decrease in patient’s platelet count
below 100000 without any associated complications like
preeclampsia or HELLP syndrome.
The required sample size for each group in this study,
considering a 95% confidence interval, 80% test power and
0.8 as the least meaningful difference between groups, was
calculated to be 55. Patients were randomly allocated into
three groups of receiving 40 mg/kg of magnesium sulfate,
receiving 60 mg/kg of magnesium sulfate and control using
randomized block design. Drugs were injected using
identical syringes with similar capacities and the nurse who
prepared the drugs was different from the one who injected
them. After admission, patients were positioned supine with
an appropriate wedge under right hip to prevent supine
hypotension syndrome and monitored for electrocardiogram,
blood pressure and arterial oxygen saturation. The two
intervention groups were infused with 40 mg/kg and 60
mg/kg of magnesium sulfate and the control group was
infused with normal saline. After prepping and draping the
patient and surgeon’s preparation and also after 3 minutes of
pre-oxygenation with 100% oxygen and administration of 5
mg/kg of sodium thiopental and 1.5 mg/kg of
succinylcholine, patient’s laryngoscopy was conducted by
an anesthesiologist with at least 5 years of experience using
Macintosh 3 blade. Intubation was conducted for all the
patients with tube no. 7 (with Sellick’s maneuver) and
patients were connected to anesthesia machine under
controlled mechanical ventilation with normocapnia.
Systolic blood pressure, diastolic blood pressure, mean of
arterial pressure, heart rate and arterial oxygen saturation
were measured and recorded for all the patients before the
induction of anesthesia, right before endotracheal intubation
and 1, 3, 5 and 10 minutes after intubation. The duration of
surgery, which was from putting the patient on the operating
table until closing up, the duration of extubation, which was
stopping the anesthetics until extubation, and the duration of
recovery, which was from patient’s entrance to recovery
until discharge from recovery according to Modified Aldrete
score, were measured and recorded. Gathered data were
analyzed with SPSS 22 (SPSS Inc., Chicago, IL, USA) using
Chi square test, t test and variance analysis with repeated
measures.

Results
In this study, 165 patients who were candidates for
274 http://aacc.tums.ac.ir

caesarean section and had the inclusion criteria were
evaluated. Demographic characteristics and the time of
surgery, anesthesia and recovery of all patients are shown in
table 1. All of the above mentioned factors, except for age,
had no significant difference between the groups (Table 1).
All of the vital signs of patients were measured and
recorded before induction of anesthesia, right before
intubation and 1, 3, 5 and 0 minutes after intubation.
Systolic and diastolic blood pressure had significant
differences between all the measured times; meaning that the
lowest mean of systolic and diastolic blood pressure
belonged to the M2 group (receivers of 60 mg/kg of
magnesium sulfate) and then the M1 group (receivers of 40
mg/kg of magnesium sulfate). From the third minute after
intubation until the 10th minute, the mean of systolic blood
pressure was decreased in all three groups; these changes
were statistically significant at all times in the M2 group and
at the 5th and 10th minutes in the M1 and the control
groups.
Table 1- Frequency distribution of demographic
characteristics and the mean duration of surgery,
extubation and recovery for all the patients

M1: receivers of 40 mg/kg of magnesium sulfate, M2: receivers of 60
mg/kg of magnesium sulfate; level of significant difference: p < 0.05.

The mean of diastolic blood pressure was decreased right
before intubation but this change was not significant in any
groups compared to before the induction of anesthesia and it
increased 1 minute after intubation and its change was
statistically significant in the M1 and the control groups (p <
0.05). The highest rate of decrease in the mean of systolic
and diastolic pressure compared to previous the induction of
anesthesia was observed in the M2 group.
The mean of arterial pressure was significantly decreased
right before intubation compared to the previous induction
of anesthesia in the M1 and the M2 groups (p < 0.05) but in
the control group this decrease was not significant (p >
0.05). The mean of arterial pressure was increased at the first
minute after intubation and this change was significant in all
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three groups (p < 0.05). From the 3rd minute after intubation
until the 10th minute, the mean of arterial pressure was
decreased in all three groups and the decrease was
significant compared to previous induction of anesthesia
except for the third minute (p > 0.05). The highest rate of
decreasing in the mean of arterial pressure compared to
previous induction of anesthesia was observed in the M2
group.
The linear graph for the changes of systolic and diastolic
blood pressure and the mean of arterial pressure at the
studied time intervals are shown in (Figures 1-3).
Figure 1-3- The linear graph for the changes of the mean
of systolic, diastolic and mean arterial blood pressure in
all three groups, 1-before the induction of anesthesia, 2right after intubation, 3- at the first, 4- the third, 5- the
fifth and 6- the tenth minutes after the intubation

The mean of heart rate 1, 5 and 10 minutes after
intubation, by controlling the effect of the variable of age,
had a significant difference between all three studied groups
(p< 0.05). In all the three groups, right before intubation and
1 minute after intubation the mean of heart rate was
significantly increased (p< 0.05). The decrease in the mean
of heart rate of the M1 and M2 groups was significant 3 and
5 minutes after intubation and it was also significant
compared to the control group 3, 5 and 10 minutes after
intubation; these changes are shown in (Figure 4).
Figure 4- The linear graph for the changes of the mean
of heart rate in all three groups, 1-before the induction of
anesthesia, 2-right after intubation, 3- at the first, 4- the
third, 5- the fifth and 6- the tenth minutes after the
intubation

As comparison of oxygen mean saturation at the studied
time intervals showed that 1, 5 and 10 minutes after
intubation, by controlling the effect of the variable of age,
the meaning of oxygen saturation had a significant
difference between all three groups (p< 0.05). The changes
in the mean of arterial oxygen saturation in all three groups
were not significantly different between all the studied time
intervals (p> 0.05). Although it must be noted that the mean
of arterial oxygen saturation of the M2 group had a
significant increase 5 minutes after intubation compared to
before the induction of anesthesia (p< 0.05). (Figure 5)
Figure 5- The linear graph for the changes of the mean
of arterial oxygen saturation in all three groups, 1-before
the induction of anesthesia, 2-right after intubation, 3- at
the first, 4- the third, 5- the fifth and 6- the tenth minutes
after the intubation.

The mean of Apgar score of neonates 1 and 5 minutes after
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delivery had no significant difference between the groups

(Table 2).

Table 2- The comparison and mean of Apgar score of neonates 1 and 5 minutes after delivery in each group

M1: receivers of 40 mg/kg of magnesium sulfate, M2: receivers of 60 mg/kg of magnesium sulfate;
Statistically significant differences: p < 0.05

Two side effects of bradycardia and hypotension did not
occur for any of the study groups at any of the time
intervals. The occurrence of hypertension was observed in
the control group (5.45% right after intubation and 23.6%
one minute after intubation) and the M1 group (1.8% one
minute after intubation), but none of the patients required the
injection of Labetalol for reducing their blood pressure.
Before the induction of anesthesia, the frequency of
occurrence of tachycardia had no significant difference
between the three groups (p> 0.05) and, over time, from the
second of intubation the frequency of tachycardia was
significantly decreased in all three groups (p< 0.05).
Overall, the present study showed that the participants of
the M2 group (receivers of 60 mg/kg of magnesium sulfate)
in comparison to the two other groups had less increase in
their systolic and diastolic blood pressure and mean of
arterial pressure after intubation. Also, the average reduction
of the above mentioned hemodynamic indexes compared to
previous the induction of anesthesia, in this group in
comparison to the two other groups, was higher during the
studied time intervals. After that, the M1 group (receivers of
40 mg/kg of magnesium sulfate) had a better condition
regarding the above mentioned indexes in comparison to the
control group. The mean of heart rate of the M2 group from
the first minute after intubation was lower than the two other
groups and it was closer to the normal range; then the M1
group had a lower heart rate compared to the control group.

Discussion
Direct laryngoscopy and endotracheal intubation would
increase the blood pressure and heart rate in patients [1] and
this has a great importance in pregnant women who do not
receive fast-acting analgesic drugs during the induction of
anesthesia which could lead to more complications [22-23].
All of the previous studies about the effect of magnesium
sulfate on laryngoscopy and endotracheal intubation were
either conducted on the normal population [8-9,12,15] or
pregnant women with hypertension [16,24].
The present study, which was conducted on ASAI&II
pregnant women who were candidates for caesarean section
with general anesthesia, was unique in its kind. Calcium has
an important role in releasing catecholamines from
adrenocortical and adrenergic nerve endings in responding to
the stimulation of the sympathetic nervous system.
Magnesium would release calcium for connecting to
membrane channels. In other words magnesium would act as
the antagonist of calcium and could decrease the response
caused by calcium. Magnesium sulfate would also block the
release of catecholamines reserves and decrease the
adrenergic respond [25]. In conditions with increased release
of
catecholamine
such
as
tetanus
[26]
and
pheochromocytoma [27], magnesium sulfate would also be

used.
Also by reducing the tone of vascular smooth muscles, it is
effective in reducing the hypertension caused by pregnancy
[28]. In studies by Honarmand [13], Puri [14], Panda [17]
and Kadam [18] the effectiveness of magnesium sulfate in
reducing the hemodynamic response to laryngoscopy and
endotracheal intubation, especially during the first 5 minutes
after laryngoscopy, has been proved. In the present study,
the desirable effect of intravenous magnesium sulfate was
observed until the 10th minute after laryngoscopy; this effect
could be explained by the mechanism of magnesium sulfate
on reducing circulating catecholamine [29] and decreasing
the side effects of laryngoscopy. On the other hand, by
prescribing these two doses of magnesium sulfate no adverse
effect was observed on the Apgar score of the neonates1 and
5 minutes after delivery; while another study which
evaluated the effect of prescribing magnesium sulfate for
pregnancy-induced hypertension on neonates reported lower
Apgar score in neonates 1 and 5 minutes after delivery. It
must be noted that higher doses of magnesium sulfate were
used in that study [30]. One of the limitations of this study
was not measuring the serum levels of magnesium sulfate
which could be considered in further studies. However no
clinical symptoms of being poisoned with sulfate were
observed among patients and even between the extubation
and recovery time of groups was no significant difference.
So, it could be concluded that prescribing 60 mg/kg of
magnesium sulfate before the induction of anesthesia could
have desirable effects in reducing systolic, diastolic and
especially the heart rate of pregnant women undergoing
caesarean section under general anesthesia; it also has no
adverse effects on the Apgar score of the neonates 1 and 5
minutes after delivery.
Acknowledgement

The authors would like to thank the anesthetist nurses of
the operating rooms of Shaid Beheshti educational hospital
for their sincere cooperation.
References
1.

2.

3.

4.

5.

276 http://aacc.tums.ac.ir

Kotwani MB, Kotwani DM, Laheri V. A comparative study of two
doses of magnesium sulphate in attenuating haemodynamic
responses to laryngoscopy and intubation. International Journal of
Research in Medical Sciences, 2016. 4(7):2548-55.
Velickovic I, Yan J, Grass JA. Modifying the neuroendocrine stress
response. in Seminars in Anesthesia, Perioperative Medicine and
Pain. 2002. WB Saunders.
Fox EJ, Sklar GS, Hill CH, Villanueva R, King BD. Complications
related to the pressor response to endotracheal intubation.
Anesthesiology. 1977; 47(6): 524-5.
Sugiura S, Seki S, Hidaka K, Masuoka M, Tsuchida H. The
hemodynamic effects of landiolol, an ultra-short-acting β1-selective
blocker, on endotracheal intubation in patients with and without
hypertension. Anesthesia & Analgesia. 2007. 104(1):124-129.
van den Berg AA, Halliday EM, Soomro NA, Rasheed A, Baloch

Archives of Anesthesiology and Critical Care (Winter 2017); 3(1): 273-277

Magnesium Sulfate on Hemodynamic Changes in Caesarean Patients

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

M. Reducing cardiovascular responses to laryngoscopy and tracheal
intubation: a comparison of equipotent doses of tramadol,
nalbuphine and pethidine, with placebo. Middle East journal of
anaesthesiology. 2004; 17(6): 1023-36.
Saroj P, Satyanarayana A, Suhasini PS, Chaitanaya BK, Kranthi J.
Comparative study of effect of intravenous magnesium sulphate
and intravenous fentanyl in attenuating the haemodynamic
responses to laryngoscopy and intubation. J Evid Based Med
Healthc. 2016; 3(30):1360-7.
Takita K, Morimoto Y, Kemmotsu O. Tracheal lidocaine attenuates
the cardiovascular response to endotracheal intubation. Can J
Anaesth. 2001; 48(8):732-6.
van den Berg AA, Savva D, Honjol NM. Attenuation of the
haemodynamic responses to noxious stimuli in patients undergoing
cataract surgery. A comparison of magnesium sulphate, esmolol,
lignocaine, nitroglycerine and placebo given iv with induction of
anaesthesia. Eur J Anaesthesiol. 1997; 14(2):134-47.
Freye E, Levy JV. Reflex activity caused by laryngoscopy and
intubation is obtunded differently by meptazinol, nalbuphine and
fentanyl. Eur J Anaesthesiol. 2007; 24(1):53-8.
Hasegawa J, Mitsuhata H, Matsumoto S, Enzan K. [Attenuation of
cardiovascular response to laryngoscopy and tracheal intubation
with bolus injection of diltiazem]. Masui. [Article in Japanese].
1992; 41(3): 356-62.
Kord Valeshabad A, Nabavian O, Nourijelyani K, Kord H,
Vafainejad H, Kord Valeshabad R. Attenuation of Hemodynamic
Responses to Laryngoscopy and Tracheal Intubation: Propacetamol
versus Lidocaine—A Randomized Clinical Trial. Anesthesiol Res
Pract. 2014;2014:170247.
Padmawar S, Patil M. A Comparative Study of 2% Lignocaine vs
50% Magnesium Sulphate for Attenuation of Stress Responses to
Laryngoscopy and Endotracheal Intubation. International Journal of
Contemporary Medical Research. 2016; 3(8): 2317-21.
Honarmand A, Safavi M, Badiei S, Daftari-Fard N. Different doses
of intravenous Magnesium sulfate on cardiovascular changes
following the laryngoscopy and tracheal intubation: A double-blind
randomized controlled trial. J Res Pharm Pract. 2015; 4(2): 79–84.
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.
Sakuraba S, Serita R, Kosugi S, Eriksson LI, Lindahl SG, Takeda J.
Pretreatment with magnesium sulphate is associated with less
succinylcholine-induced fasciculation and subsequent tracheal
intubation-induced hemodynamic changes than precurarization with
vecuronium during rapid sequence induction. Acta Anaesthesiol
Belg. 2006; 57(3):253-7.
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.

Archives of Anesthesiology and Critical Care (Winter 2017); 3(1): 273-277

1991; 66(2):216-23.
17. Panda NB, Bharti N, Prasad S. Minimal effective dose of
magnesium sulfate for attenuation of intubation response in
hypertensive patients. J Clin Anesth. 2013; 25(2):92-7.
18. Kadam R, Ursekar R, Aphale SS. Effect of Magnesium Sulphate on
Haemodynamic Response to Laryngoscopy and Intubation.
International Journal of Scientific Research, 2016. 5(4):197-9.
19. Kumar S, Mishra MN, Mishra LS, Bathla S. Comparative study of
the efficacy of iv esmolol, diltiazem and magnesium sulphate in
attenuating haemodynamic response to laryngoscopy and tracheal
intubation. Indian J Anaesth. 2003; 47(1):41-4.
20. Joshi C, Ganeshnavar A, Masur Sh. A COMPARATIVE STUDY
BETWEEN INTRA VENOUS DEXMEDETOMIDINE AND
MAGNESIUM
SULFATE
IN
ATTENUATION
OF
CARDIOVASCULAR RESPONSE TO LARYNGOSCOPY AND
ENDOTRACHEAL
INTUBATION–A
RANDOMIZED
CLINICAL TRIAL. Intl. J Clin. Diag. Res. 2016; 4(3):II.
21. Lee DH, Kwon IC. Magnesium sulphate has beneficial effects as an
adjuvant during general anaesthesia for Caesarean section. Br J
Anaesth. 2009; 103(6):861-6.
22. Hoefnagel A, Yu A, Kaminski A. Anesthetic Complications in
Pregnancy. Crit Care Clin. 2016; 32(1):1-28.
23. Shukla D, Dhabarde M, Tracheal Intubation in Patients with
Pregnancy Induced Hypertension: Comparative Study between
Esmolol, Diltiazem & Magnesium Sulphate. International Journal
of Scientific Research. 2016. 5(5): 563-6.
24. Ashton WB, James MF, Janicki P, Uys PC. Attenuation of the
pressor response to tracheal intubation by magnesium sulphate with
and without alfentanil in hypertensive proteinuric patients
undergoing caesarean section. Br J Anaesth. 1991; 67(6):741-7.
25. von Euler US, Lishajko F. Effects of Mg2+ and Ca2+ on
noradrenaline release and uptake in adrenergic nerve granules in
different media. Acta Physiol Scand. 1973; 89(3):415-22.
26. James MF, Manson ED. The use of magnesium sulphate infusions
in the management of very severe tetanus. Intensive Care Med.
1985; 11(1):5-12.
27. James MF. The use of magnesium sulfate in the anesthetic
management of pheochromocytoma. Anesthesiology. 1985;
62(2):188-90.
28. Wang L, Liu ZQ, Huo YQ, Yao LJ, Wei XG, Wang YF. Change of
hs–CRP, sVCAM–1, NT–proBNP levels in patients with
pregnancy-induced hypertension after therapy with magnesium
sulfate and nifudipine. Asian Pac J Trop Med. 2013; 6(11):897-901.
29. James MF, Beer RE, Esser JD. Intravenous magnesium sulfate
inhibits catecholamine release associated with tracheal intubation.
Anesth Analg. 1989; 68(6):772-6.
30. Abbassi-Ghanavati M, Alexander JM, McIntire DD, Savani RC,
Leveno KJ. Neonatal effects of magnesium sulfate given to the
mother. Am J Perinatol. 2012; 29(10):795-9.

http://aacc.tums.ac.ir 277

