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Abstract: Background: Air way management by direct laryngoscopy and endotracheal intubation cause 
hemodynamic changes during analgesia. The researchers tried to reduce its effects that each of them has different 
success rate and still try to find a method or medicine to reduce these effects. Therefore, purpose of this study is to 
investigate Effect of magnesium sulfate on the hemodynamic changes by laryngoscopy and endotracheal intubation. 
Method: 90 patients in the age range 20-41 years old who were candid for elective surgery were selected in double 
blinded randomized, clinical trial study. All patients were is ASA class I and II. Patients were divided randomly to 
study and control groups then magnesium sulfate 20% (for study group) or normal saline (for control group) was 
administred. Systolic and diastolic blood pressure and pulse rate before and after analgesia and after laryngoscopy 
were recorded and then measured every 1 to 3 minutes. Data analysis was done by SPSS software. Results: There 
was no significant difference for change in diastolic blood pressure, systolic blood pressure and heart rate between 
the two groups(p>0.05), except in diastolic blood pressure after laryngoscopy(p=0.002). 
Conclusion: magnesium sulfate cannot prevent hemodynamic responses caused by laryngoscopy and intubation. 
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Introduction:  

One of major problems in anesthesia is 
managing air way and endotracheal intubation is 
golden standard for securing patients' air way (1). Air 
way management by direct laryngoscopy and 
endotracheal intubation cause hemodynamic changes 
during analgesia (2) because during laryngoscopy and 
tracheal intubation larynges, tracheal and brunches 
stimulate with mechanical and chemical stimuli (3). 
Endotracheal intubation changes concentration of 
Catecholamine and increases stimulation and 
sympathetic activity which lead to arrhythmia, 
tachycardia and hypertension (4). In addition to 
hypertension, pulmonary wedge pressure occurs and 
increases risk of pulmonary edema and heart failure. 
Increasing intra-cranial pressure increases risk of 
cerebral hemorrhage(5). Increasing sympatho-adrenal 
activity in blood pressure and pulse rate is transient, 
variable and unpredictable (6) but it occurs more in 
those patients with diabetes, cardiac failure and brain 
diseases(7, 8), although increase in hemodynamic 
responses caused by laryngoscope and intubation is 
not preventable even with pre-hemindication(9). But 
in previous years there were more attempts in order to 
decrease hemodynamic responses caused by 

laryngoscope and intubation that some researchers 
tried to reduce its effects by techniques and some with 
pharmacological interventions (10-12). Among them 
we can refer to varied doses of opioids, direct acting 
vasodilators, adrenergic blocker, calcium blocker and 
lidocain that each of them has different success rate 
and researchers still try to find a method or medicine 
to reduce these effects (13-19).  Magnesium sulfate is 
antiarrhythmic drug (20) that can block release of 
catecholamine by adrenal gland and adrenergic 
neuronal terminals(21). Magnesium sulfate can act 
through direct impact on blood veins and by reducing 
stimulation of blood veins creates vasodilatation 
(22).it is reported that effect of magnesium sulfate on 
adrenal is effective for reducing blood pressure caused 
by laryngoscope and tracheal intubation(23).  
Researchers have measured effect of this medicine on 
endotracheal intubation and reached different results 
without a certain conclusion(24). Therefore, purpose 
of this study is to investigate effect on intravenous 
magnesium sulfate on hemodynamic effects caused by 
laryngoscopy and patient's intubation.   
Method: after approval of ethic committee of Ahvaz 
Medical Sciences University, 90 patients in the age 
range 20-41 years old who were candid for elective 
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surgery were selected in double blinded randomized, 
clinical trial study. All patients were is ASA class I 
and II regarding physical examination and 
cardiovascular condition. Patients with hypertension 
history and other cardiovascular diseases, pregnant 
women and those with sensitivity history to 
magnesium sulfate were excluded from the study. 
Patients were divided randomly to study and control 
groups. Their vital symptoms were recorded before 
inducting analgesia and patients were controlled for 
vital symptoms, ECG monitoring and pulse-oxymeter. 
Then analgesia was inducted in patients. Analgesia 
was same in both groups as pre-oxygenation, infusing 
5mg/kg sodium thiopental, 0.1mg/kg morphine and 
0.6mg/kg atracorium, then 50mg/kg magnesium 
sulfate 20% (for study group) or equivalent normal 
saline (for control group) in one minute. Systolic and 
diastolic blood pressure and pulse rate before and after 
analgesia and after laryngoscopy (patients were 
undergone laryngoscope and intubation by one person 
and patients without first intubation were excluded 
from the study) were recorded and then measured 
every 1 to 3 minutes. Data analysis was done by SPSS 
software.  
Results: studies showed that patients in both group 
had not significant difference in age, gender, weight, 
systolic and diastolic blood pressure and pulse rate as 
the beginning of study (table 1). In intervention group, 
35 ASA patients  were from class 1 and 10 from ASA 
class 2 but in control group 40 patients were ASA 
class 1 and 5 ASA class 2 which has not significant 
difference (p=0.153). About effect of magnesium 
sulfate on atrocoriumm mean interval of repeating 
loosening after first infusion was 27.777 in study 
group and 29.688 in control group which there was no 
significant difference between both groups (p=0.49). 
Number of flushing was 4 in study group and 5 in 
control group without any significant difference 
between both groups (p=0.725). Precipitation was 
occurred in 6 patients in study group and 2 patients in 
control group; rash occurred in 10 patients in study 
group and 13 patients in control group which there 
was no significant difference in each of them 
(precipitation p=0.130; rash p=0.467).Mean systolic 
and diastolic blood pressure in analgesia and after 
intubation (except systolic pressure which was higher 
in magnesium sulfate group) in magnesium sulfate 
group was lower than control group but this was not 
significant except in diastolic pressure after 
laryngoscopy and only in this case p=0.002 which 
indicates that magnesium sulfate is more effective 
than placebo in preventing increase in diastolic 
pressure immediately after laryngoscope but this 
difference fades in one minute (figures 1, 2). In the 
case of magnesium sulfate effect of pulse rate there 
was a slight increase in pulse rate in study group after 

infusion which continued in experiment but there was 
no significant statistical difference between both 
groups (figure 3).  
 
Table 1. Preoperative characteristics ( No Statistically 

Significant Difference) 
Variable Magnesium 

sulfate group 
(n = 45) 

Control group 
(n = 45) 

P Value 

Age 
(mean+SD) 

28.89+6.96 29.88+6.50 0.483 

Male sex 22 25 0.526 
Weight 

(mean+SD) 
64.78+11.72 62.58+9.45 0.330 

Systolic blood 
pressure 

(mean+SD) 

119.82+12.09 120.33+12.63 0.845 

Diastolic blood 
pressure 

(mean+SD) 

74.93+9.73 75.78+8.98 0.670 

Heart Rate 
(mean+SD) 

93.18+16.41 89.71+14.77 0.295 

 

  
Fig 1. Effect of magnesium sulfate on the Systolic 

blood pressure 

 
Fig 2. Effect of magnesium sulfate on the Diastolic 

blood pressure 
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Fig 3. Effect of magnesium sulfate on the Heart Rate 
 
Discussion: As results of this study showed in this 
study magnesium sulfate created significance 
statistical differencein diastolic blood pressure after 
laryngoscopy and there was no significant difference 
in other parameters and times. Other researchers had 
investigated effect of magnesium sulfate on patient's 
hemodynamic responses after intubation among them 
Nooraei et.al (25), by studying effect of magnesium 
sulfate and lidocain on patients hemodynamic changes 
after laryngoscope and intubation, stated that 
magnesium sulfate is more effective than lidocain 
because in addition to comparing effect of both 
medicines on systolic pressure in first minute (0.001), 
diastolic pressure in second minute (0.023), pulse rate 
in second minute (0.038), pulse rate in third minute 
(0.027), venous pressure in first minute (0.012), 
venous pressure in second minute (0.04), there was a 
significant difference and indicated that these 
parameters had less increase in magnesium sulfate 
group. Their results are similar to our results only in 
diastolic pressure after intubation. Shin et. al 
(26)studies effects of different magnesium sulfate 
doses on hemodynamic responses after intubation and 
found that doses 5 and 15mg/kg magnesium sulfate 
increase diastolic pressure after laryngoscope while 
dose 20mg/kg was ineffective. In their study doses 5 
and 15mg/kg were contrary with Nooraei study and 
dose 20mg/kg was near to our study. Zhang et.al 
(27)in a study about effect of magnesium sulfate on 
hemodynamic responses caused by laryngoscope had 
stated that doses 15 and 25mg/kg magnesium sulfate 
prevents increase in systolic pressure and blood 
pressure. This finding is contrary with our findings 
but was near to Nooraei study.By considering other 
studies about effect on magnesium sulfate on 
hemodynamic changes in patients during surgeries, 
we will find different results. Some of these studies 
are: Jee et.al (22)by investigating effect of magnesium 
sulfate on blood pressure during laparoscopic 
cholecystectomy stated that magnesium sulfate cause 

slight increase in patient's blood pressure because 
systolic and diastolic pressures and nor-epinephrine 
level in magnesium sulfate group was lower than 
control group (p<0.05). Altan et.al (20)studies dose 
30mg/kg magnesium sulfate on patients and stated 
that this medicine had no effect on blood pressure and 
pulse rate, although their patients has spinal analgesia 
but it is showed that magnesium sulfate was not 
effective in hemodynamic changes. Ray et.al (28) 
studied effect of magnesium sulfate on patients' 
hemodynamic undergone upper limp orthopedic 
surgery and argued that this medicine significantly 
increases blood pressure during surgery and pulse rate 
after surgery. Other studies found different results for 
effects of this medicine on hemodynamic responses 
which makes it difficult to reach to final conclusion. It 
is suggested that other researchers try to study 
different doses of this medicine after intubation to 
reach solid conclusions. We suggest that regarding 
effects of this medicine on diastolic pressure in 
different studies, next research team tries to study 
effect of magnesium sulfate on diastolic blood 
pressure.  
Conclusion: Results of this study show that 
magnesium sulfate cannot prevent hemodynamic 
responses caused by laryngoscopy and intubation. Of 
course, confirming this result needs other research.  
Acknowledgement: Authors Acknowledge the 
support by Ahvaz Jundishapur University of Medical 
Sciences, Ahvaz, Iran 
 
Corresponding Author: 
Ahmad Ebadi  
2.Associate Professor of Cardiac Anesthesiology MD, 
Department of Cardiac Anesthesiology, Golestan 
Hospital, and Pain Research Center, Ahvaz 
Jundishapur Universityof Medical Sciences, Ahvaz, 
Iran. E-mail: Ebadi1959@ajums.ac.ir  
 
References 
1. Bashandy G, Boules NS. Air-Q the Intubating 

Laryngeal Airway: Comparative study of 
hemodynamic stress responses to tracheal intubation 
via Air-Q and direct laryngoscopy. Egyptian Journal 
of Anaesthesia. 2012;28(2): 95-100.  

2. Barak M, Ziser A, GreenbergA, Lischinsky S, 
Rosenberg B. Hemodynamic and catecholamine 
response to tracheal intubation: direct laryngoscopy 
compared with fiberoptic intubation. Journal of clinical 
anesthesia. 2003;15(2): 132-6.  

3. Hamaya Y, Dohi S. Differences in cardiovascular 
response to airway stimulation at different sites and 
blockade of the responses by lidocaine. 
Anesthesiology. 2000;93(1): 95-103.  

4. Tabari M, Alipour M, Ahmadi M. Hemodynamic 
changes occurring with tracheal intubation by direct 
laryngoscopy compared with intubating laryngeal 



Life Science Journal 2014;11(4s)                                                          http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com             lifesciencej@gmail.com  90

mask airway in adults: A randomized comparison trial. 
Egyptian Journal of Anaesthesia. 2013. 

5. Bansal S, Pawar M. Haemodynamic responses to 
laryngoscopy and intubation in patients with 
pregnancy-induced hypertension: effect of intravenous 
esmolol with or without lidocaine. International 
Journal of Obstetric Anesthesia. 2002;11(1): 4-8.  

6. Lakshmanappa S, Suryanarayana VG, Alore A, 
Chandra SB. Low-dose esmolol: hemodynamic 
response to endotracheal intubation in normotensive 
patients. Journal of Contemporary Medicine. 
2012;2(2): 69-76.  

7. Xue F, Xu Y, Liu Y, Yang Q, Liao X, Liu K, et al. 
Different small-dose remifentanil blunting the 
cardiovascular response to laryngoscopy and 
intubation in children: a randomized double-blind 
comparison. European journal of anaesthesiology. 
2008;25(2): 106-12.  

8. Yoo K, Jeong C, Kim S, Jeong S, Shin M, Lee J. 
Cardiovascular and arousal responses to laryngoscopy 
and tracheal intubation in patients with complete spinal 
cord injury. British journal of anaesthesia. 
2009;102(1): 69-75.  

9. Chaudhary B, Shah SM, Sarvaiya VU. Comparative 
study of two different doses of FENTANYL 
CITRATE 2 microgram/kg and 4 microgram/kg 
intravenous in attenuation of hemodynamic responses 
during intubation. NHL JOURNAL OF MEDICAL 
SCIENCES,??(??), 41-43 . 2013. 

10. Channaiah VB, Chary K, Vlk JL, Wang Y, Chandra 
SB. Low-dose fentanyl: hemodynamic response to 
endotracheal intubation in normotensive patients. Arch 
Med Sci. 2008; 4:293-9.  

11. Gupta A, Kaur R, Malhotra R, Kale S. Comparative 
evaluation of different doses of propofol preceded by 
fentanyl on intubating conditions and pressor response 
during tracheal intubation without muscle relaxants. 
Pediatric Anesthesia. 2006;16(4): 399-405.  

12. Ristagno G, Tang W, Huang L, Fymat A, Chang Y-T ,
Sun S, et al. Epinephrine reduces cerebral perfusion 
during cardiopulmonary resuscitation*. Critical care 
medicine. 2009;37(4): 1408-15.  

13. Rahimzadeh P, Hamid-RezaFaiz S, RezaAlebouyeh M. 
Effects of Premedication with Metoprolol on Bleeding 
and InducedHypotension in Nasal Surgery. 
Anesthesiology and Pain Medicine. 2011;1(3): 157-61.  

14. Ko S-H, Kim D-C, Han Y-J, Song H-S. Small-dose 
fentanyl: optimal time of injection for blunting the 
circulatory responses to tracheal intubation. Anesthesia 
& Analgesia  .1998;86)3:(658-61.  

15. Choi DH, Ahn HJ, Kim MH. Bupivacaine-sparing 
effect of fentanyl in spinal anesthesia for cesarean 
delivery. Regional anesthesia and pain medicine. 
2000;25(3): 240-5.  

16. Henderson J. Airway management in the adult. Miller 
RDAnesthesia 7th ed Philadelphia: Churchill 
Livingstone. 2009:1573-610.  

17. Salihoglu Z, Demiroluk S, Demirkiran O, Kose Y. 
Comparison of effects of remifentanil, alfentanil and 

fentanyl on cardiovascular responses to tracheal 
intubation in morbidly obese patients .European 
journal of anaesthesiology. 2002;19(2): 125-8.  

18. Joo HS, Salasidis GC, Kataoka MT, Mazer CD, Naik 
VN, Chen RB, et al. Comparison of bolus remifentanil 
versus bolus fentanyl for induction of anesthesia and 
tracheal intubation in patients with cardiac disease. 
Journal of cardiothoracic and vascular anesthesia. 
2004;18(3): 263-8.  

19. Ugur B, Ogurlu M, Gezer E, Aydin ON, Gürsoy F. 
Effects of Esmolol, Lidocaine and Fentanyl on 
haemodynamic responses to endotracheal intubation. 
Clinical drug investigation. 2007;27(4): 269-77.  

20. Altan A, Turgut N, Yıldız F, Türkmen A, Üstün H. 
Effects of magnesium sulphate and clonidine on 
propofol consumption, haemodynamics and 
postoperative recovery. British journal of anaesthesia. 
2005;94(4): 438-41.  

21. Paul S, Biswas P, Bhattacharjee D, Sengupta J. Effects 
of magnesium sulfate on hemodynamic response to 
carbon dioxide pneumoperitoneum in patients 
undergoing laparoscopic cholecystectomy. Anesthesia: 
Essays and Researches. 2013;7(2):228. 

22. Jee D, Lee D, Yun S, LeeC. Magnesium sulphate 
attenuates arterial pressure increase during 
laparoscopic cholecystectomy. British journal of 
anaesthesia. 2009;103(4): 484-9.  

23. Panda NB, Bharti N, Prasad S. Minimal effective dose 
of magnesium sulfate for attenuation of intubation 
response in hypertensive patients. Journal of clinical 
anesthesia. 2013. 

24. Sakuraba S, Serita R, Kosugi S, Eriksson L, Lindahl S, 
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 Anæsthesiologica Belgica. 2007;57(3):253. 

25. Nooraei N, Ebrahimi M, Teimoorian H, Amir S. 
Effects of Intravenous Magnesium Sulfate and 
Lidocaine on Hemodynamic Variables Following 
Direct Laryngoscopy and Intubation in Elective 
Surgery Patients. Tanaffos. 2013;12(1): 57-63.  

26. Shin YH, Choi SJ, Jeong HY, Kim MH. Evaluation of 
dose effects of magnesium sulfate on rocuronium 
injection pain and hemodynamic changes by 
laryngoscopy and endotracheal intubation. Korean 
journal of anesthesiology. 2011;60(5): 329-33.  

27. ZHANG Y, WANG S-d. Effect of magnesium sulfate 
on the cardiovascular response and the stress response 
to endotracheal intubation. Journal of Taishan Medical 
College. 2009;9:014. 

28. Ray M, Bhattacharjee DP, Hajra B, Pal R, Chatterjee 
N. Effect of clonidine and magnesium sulphate on 
anaesthetic consumption, haemodynamics and 
postoperative recovery: A comparative study. 
Indianjournal of anaesthesia. 2010;54(2): 137.  

 

 
7/1/2013 


