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Abstract

Background: Orotracheal intubation is one of the most
invasive perioperative stimuli. Orotracheal intubation is
associated with stimulation of somatic and visceral nociceptive
afferents of the epiglottis, hypopharynx, peritracheal area,
and vocal cords, which augment sympathetic activity. Transient
tachycardia and hypertension are common cardiovascul ar
responses to laryngoscopy and intubation.

These transient hemodynamic changes are probably of
no consequence in healthy individuals, but they may be
dangerous in those with hypertension as they may lead to
myocardial ischemia, arrhythmias, and intracranial hemorrhage
Therefore, attenuation of cardiovascular response following
tracheal intubation is of particular importance in hypertensive
patients, whom are more susceptible to exaggerated cardio-
vascular response to laryngoscopy and tracheal intubation
than normotensive patients.

Aim of Sudy: The present study was designed to study
the effects of pre-induction intravenous Magnesium Sulphate
on hemodynamic responses to laryngoscopy, post-intubation,
during pneumoperitoneum and in post-operative period in
hypertensive patients undergoing laparoscopic cholecystecto-
my.

Patients and Methods: After approval of the ingtitutional
research board and getting informed written consent from the
patients, this double blind randomized prospective study was
conducted at the gastro-intestinal surgery center in June 2019
Patients were prepared according to ASA fasting guidelines.
The day before operation, all patients were subjected to
preoperative history taking, physical examination and basal
laboratory investigation. Complete blood count, coagul ation
profile, renal and liver function test. In addition, the instruction
have been given to the patient and the paramedical stuff that
all antihypertensive drugs must continues till the surgery time
except for ACE/ARBS must be stopped the day before surgery.

Upon arriva to the pre-operative holding area, a peripheral
intravenous 18-20-gauge cannula was inserted; monitor was
attached to the patients and hemodynamic parameters like
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heart rate, noninvasive blood pressure, oxygen saturation and
ECG were recorded.

Patients were randomly allocated into two groups using
computer-generated randomization and closed envel ops. Study
medications were prepared by an anesthesiol ogist who was
blinded to the computer-generated randomization schedule.
Patients received one of these below mentioned solution as
abolus intravenously in the pre-operative period.

(Group I, n=40): Received Magnesium Sulphate 20mg/kg
in 250ml of isotonic 0.9% sodium chloride solution intrave-
nously over 15 to 20 minutes in the preoperative room imme-
diately before induction of anesthesia.

(Group 11, N=40): Same volume of isotonic 0.9% sodium
chloride solution intravenously over 15 to 20 minutesin the
preoperative room just before induction of anesthesia

Results: There were statistically significant difference
between magnesium group and control group as regarded the
hemodynamic responses to intubation and surgical stimulation
during laparoscopic cholecystectomy in hypertensive patients.

Conclusion: Administration of magnesium sulphate im-
mediately pre-operative can attenuate the hemodynamic
response in hypertensive patient undergoing laparoscopic
cholecystectomy.

Key Words: Laparoscopic cholecystectomy in hypertensive
patients — Magnesium sul phate — Hemodynamic
responses to intubation — Surgical stimulation.

Introduction

OROTRACHEAL intubation is one of the most
invasive perioperative stimuli. Orotracheal intuba-
tion is associated with stimulation of somatic and
visceral nociceptive afferents of the epiglottis,
hypopharynx, peritracheal area, and vocal cords,
which augment sympathetic activity [1]. Transient
tachycardia and hypertension are common cardio-
vascular responses to laryngoscopy and intubation

(2.

These transient hemodynamic changes are prob-
ably of no consequence in healthy individuals, but
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they may be dangerous in those with hypertension
as they may lead to myocardial ischemia, arrhyth-
mias, and intracranial hemorrhage [3]. Therefore,
attenuation of cardiovascular response following
tracheal intubation is of particular importance in
hypertensive patients, whom are more susceptible
to exaggerated cardiovascular responseto laryn-
goscopy and tracheal intubation than normotensive
patients [4] . Two dynamic predictors for perioper-
ative cardiac morbidity include tachycardia and
hypertension. Acute hypertension affects both
myocardial oxygen supply and demand. During
systemic hypertension, peak systolic ventricular
pressure increases, producing increases in ventricu-
lar wall demand, which increases myocardial oxy-
gen consumption [1].

Many anesthesiol ogists agree that a skilled
anesthesiologist applies only a small force to the
patient's larynx when using a laryngoscope, and
that reducing the force on the larynx might prevent
excessive hyperdynamic responses to orotracheal
intubation. The hemodynamic responses to orotra-
cheal intubation have two components. The first
is the response to laryngoscopy and the second is
the response to endotracheal intubation. It is not
known which component is more responsible for
the reduction of the hyperdynamic response to
orotracheal intubation with the administration of
narcotics [5].

Pneumoperitoneum with carbon dioxide (CO 2)
insufflation for laparoscopic surgery induces grad-
ual elevations of heart rate and Blood pressure.
These disturbances could be mediated both me-
chanically and humorally, mechanically by in-
creased venous resi stance, compression of the
abdominal aorta contributing to the increase in
cardiac afterload, partially opposed by tilting the
patient to the head-up position, thus reducing
venous return [6,7] .

Humoral mediators attributed to Pneumoperi-
toneum include catecholamines, prostaglandins,
the renin-angiotensin system, and vasopressin
which cause an increase in systemic vascular re-
sistance [8,9] .

Magnesium has endothelium derived nitric
oxide induced vasodilatory effect and produces
vasodilatation by directly acting on the blood
vessels by interfering with a wide range of vaso-
constrictor substances [10].

Nitric oxide causes activation of guanylcyclase
and increase in cyclic guanine monophosphate,
which mediates the relaxation of vascular smooth
muscles. Moreover, magnesium attenuates vaso-

pressin-stimulated vasoconstriction and decrease
sensitivity to vasopressin. studies have suggested
that magnesium can inhibit catecholamine rel ease
invitroand invivo [11].

Magnesium is now regarded first as a cardio-
vascular drug with calcium antagonistic and anti-
adrenergic properties that may be accompanied by
minimal myocardial depression.

Patients and M ethods

Patients:

After approval of the institutional research
board and getting informed written consent from
the patients, this double blind randomized prospec-
tive study was conducted at the gastro-intestinal
surgery center, atotal number of 80 patients were
included in this study equally divided in two groups
(40 patients each). Hypertensive patients aged 30
to 60 years old of both gender submitted to elective
L aparoscopic Cholecystectomy were included in
the study under general anesthesia after pre-
operative evaluation according to AAGBI guide-
lines [12].

The exclusion criteria were:

- History of consumption of sedatives, Hypnotics
and antidepressants preoperatively.

- Uncontrolled hypertensive patients. (Systole more
than 180 MMHG or Diastole more than 110
MMHG).

- ASA gradelll or greater.

- History of illicit drugs or alcohol abuse.

- Expected difficult intubation.

- Basal heart rate less than 50 beat per minute.

Methods:

The primary outcome is to assess the peri-
operative hemodynamic responses to (laryngoscopy
and intubation, pneumoperitoneum, during the
operative time, post-operative for 24-hour). Sec-
ondary outcomes include post-operétive visual
analogue scale score at (1h, 6h, 12h, 24h), Riker
Sedation Agitation Score (RSAS), post-operative
first time need for rescue analgesic, and total
analgesic consumption.

Patients were prepared according to ASA fasting
guidelines. The day before operation, all patients
were subjected to preoperative history taking,
physical examination and basal 1aboratory investi-
gation. Compl ete blood count, coagulation profile,
renal and liver function test. In addition, thein-
struction have been given to the patient and the
paramedical stuff that al antihypertensive drugs
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must continuestill the surgery time except for
ACE/ARBS must be stopped the day before surgery
[13].

Upon arrival to the pre-operative holding area,
a peripheral intravenous 18-20-gauge cannula was
inserted; monitor was attached to the patients and
hemodynamic parameters like heart rate, noninva-
sive blood pressure, oxygen saturation and ECG
were recorded.

Patients were randomly allocated into two
groups using computer-generated randomization
and closed envel ops. Study medications were pre-
pared by an anesthesiologist who was blinded to
the computer-generated randomization schedule.
Patients received one of these below mentioned
solution as a bolus intravenously in the pre-
operative period.

(Group |, n=40): Received Magnesium Sulphate
20mg/kg in 250ml of isotonic 0.9% sodium chloride
solution intravenously over 15 to 20 minutesin
the preoperative room immediately before induction
of anesthesia.

(Group 11, N=40): Same volume of isotonic
0.9% sodium chloride solution intravenously over
15 to 20 minutes in the preoperative room just
before induction of anesthesia.

During the administration of the preoperative
medication patients' pulse, blood pressure, and
oxygen saturation were monitored. Then patients
were shifted immediately to operation room along
with proper monitoring of vital signsincludes 5-
leads ECG, pulse oximetry and non-invasive blood
pressure. Ringer lactate infusion was commenced
through the intravenous 18G or 20G cannulain-
serted in a peripheral vein.

After 3 minutes of preoxygenation, anesthesia
was induced with fentanyl 1.0mic/kg, Propofol till
loss of verbal contact at 1.5-2.0mg/kg over 30
seconds and injection of Atracurium 0.5mg/kg
body weight, all intubations were performed after
3 minutes, the duration of laryngoscopy and intu-
bation was limited to minimum possible time being
similar in all patients. All the patients were main-
tained with 40% Oxygen and sevoflurane 1.0 MAC,
keeping hemodynamics at around £20% of basal
values. Atracurium 20% of intubating dose as
intermittent boluses when needed. During surgery
CO2 pneumoperitoneum was established and main-
tained at a pressure below 12mmHg by an automatic
insufflation unit till the completion of surgery.

Blood pressure and heart rate were measured
before induction (baseline), before laryngoscopy,
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after intubation, before pneumoperitoneum (PO)
at insufflation and at 5(P5), 10(P10), 20(P20),
30(P30) and 40(P40) min during and after com-
mencement of procedure.

At the end of the surgery, residua neuromus-
cular blockade was reversed with injection of
Neostigmine 0.05mg/kg and injection atropine
0.01mg/kg and patients were extubated at the
operation room when the patient fulfilled Extuba-
tion criteria.

The perioperative analgesic regimen included:
(Barazanchiet al., 2018).

Surgical:
- Limiting insufflation pressure to 12MM Hg.
- Irrigation of the field with saline 0.9%.

Pharmacological:

- Paracetamol infusion given 10 minutes after
induction of anesthesia.

- Ketolac at 15-30mg IM/IV every 6 hours as
needed, maximum dose 120Mg/day .

- Rescue analgesia: Morphine; given to keep VAS
below 4, at adose of 0.15mg/kg [15].

Sample size calculation:

Sample size was cal culated using G* Power
program for windows version 3.1.9.4 (Universitét
Kiel, Germany, 2019) using the results published
by [16] with the variation in both heart rate and
mean arterial blood pressure during the peri-
operative period as a co-primary outcome. Patients
was classified into two groups; Magnesium sulphate
group and Control group. The null hypothesisin
the absence of any difference between both groups.

Heart rate and mean arterial blood pressure
were recorded at nine time points in the original
study by Shamim et al., but only seven readings
which were recorded after administration of Mag-
nesium sul phate were used for calculation.

A- Heart rate:

The average mean heart rate in the Magnesium
sulphate group across all time points was 76.111
while that of the control group was 80.587. A
between factors repeated measures ANOV A model
was used to calculate the effect size.

A sample of 30 patientsin each group is needed
to achieve 80% power (1-f or the probability of
rejecting the null hypothesiswhen it is false) over
seven measurements and detect an effect size of
0.32 (small effect size) with significance level of
0.5 (a or the probability of rejecting the null
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hypothesis when it is true) and an estimated corre-
lation co-efficient between the repeated measures
0.7 as calculated by atwo-sided F test.

B- Mean arterial blood pressure:

The average mean arterial blood pressurein
the Magnesium sulphate group across all time
points were 92.353 while that of the control group
was 104.183. A between factors repeated measures
ANOVA model was used to calculate the effect
size. A sample of 6 patients in each group is needed
to achieve 80% power (1-B or the probability of
rejecting the null hypothesiswhen it isfalse) over
seven measurements and detect an effect size of
0.845 (large effect size) with significance level of
0.5 (o or the probability of rejecting the null
hypothesis when it is true) and an estimated corre-
lation co-efficient between the repeated measures
0.7 as calculated by atwo-sided F test.

A total sample of 36 patientsin each group is
needed to achieve 80% power and significance
level of 0.05 for both primary outcomesin the
proposed study. A 10% drop out is expected so 40
patients will be enrolled into each group.

Satistically analysis:

IBM's SPSS statistics (Statistical Package for
the Social Sciences) for windows (version 25,
2017) was used for statistical analysis of the col-
lected data. Kolmogorov-Smirnov test was used
to check the normality of the data distribution in
continuous variables. Continuous variables were
expressed as mean * standard deviation (SD) while
categorical ones were expressed as number and
percentage. Independent samples t-test and Mann
Whitney independent samples test were used to
compare normally and abnormally distributed
continuous variables with no follow-up readings
respectively. Repeated measures ANOV A model
with Bonferroni post Hoc test and 95% confidence
interval to compare the follow-up values of con-
tinuous data. Fisher exact test was used for inter-
group comparison of nominal and ordinal data
using the crosstabs function. Comparison of follow-
up and basal values (intra-group) was conducted
using Wilcoxon signed ranks test and McNemar
test for ordinal and nominal data respectively. All
tests were conducted with 95% confidence interval.
Charts were generated using SPSS' chart builder.
p (probability) value <0.05 was considered stetis-
tically significant.

Results

Eighty patients were randomized to receive
magnesium sul phate (Mg group) and isotonic saline

(control group) over 20 minutes in the pre-operative
holding area before undergoing laparoscopic chole-
cystectomy.

All studied groups showed no statistically sig-
nificant differences as regard demo-graphic data
(age, sex, weight and height). (Table 1).

Regarding peri-operative heart rate in the pre
injection time and post injection time there was
no statistically significant differences, but inter-
group comparison magnesium group showed sta-
tistically significant decrease in heart rate in pre-
induction, post induction, on laryngoscopy and
intubation, on insufflation (PP), 5min, 10min, 20
min, 40min. on recovery, 1hour, 6 hours, 12 hours
and 24 hours post-operative in comparison to the
control group. (Table 2).

When we look at basal systolic arterial blood
pressure (SBP) in the pre injection time there was
no statistically significant differences, but data
showed significant decrease in SBP for magnesium
group in post injection, pre-induction, post induc-
tion, on laryngoscopy and intubation, on insuffla-
tion (PP), 5min, 10min, 20min, 40min, on recovery
and 1 hour when compared with the control group.
But it shows no statistically significant differences
at 6 hours, 12 hours and 24 hours post-operative.
(Table 3).

The analysis of peri-operative mean arterial
blood pressure (MBP) in the pre injection time
showed no statistically significant differences, but
show statistically significant differencesin post
injection, pre-induction, post induction, on laryn-
goscopy and intubation, on insufflation (PP), 5min,
10min, 20min, 40min, on recovery and 1 hour. But
it shows no statistically significant differences at
6 hours, 12 hours and 24 hours post-operative.
(Table 4).

The magnesium group showed statistically
significant decrease in recovery timing presented
by the Extubation time versus the time needed for
Extubation in the control group. (Table 5).

When we come to analgesic requirement pre-
sented by rescue analgesia both groups showed
stetistically significant differences defined by the
prolonged time needed by the magnesium group
for the 1 ¢t call of rescue analgesia, also as regard
the total analgesic consumption there was statisti-
cally significant difference in paracetamol and
ketolac consumption in comparison to the control
group. (Table 6).

Asregarded the Riker Sedation Agitation Score
(RSAYS) it shows statistically significant differences
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at recovery for the magniesium group compared
with the control group, but show no statistically
significant differences at 10min, 20min, 40min
and 60min postoperative (Table 7).

By looking at visual analogue scale (VAYS) it
shows no statistically significant differences at
recovery, 1 hour, 12 hours and 24 hours, post-
operative but only show statistically significant
difference at 6 hours post-operative in magnesium
group compared with the control group. (Table 8).

Table (1): Patient demographic and lesion characteristics.

Patient Control group Magnesium group  p-
characteristics (n=40) (n=40) value
Age (Years) 48.5+10.6 49.4+10.6 0.68"
Sex:
Male 55% (18) 45% (15) 0.49?
Female 47% (22) 53% (25)
Weight (Kg) 89.5+9.3 91+9.2 0.49"
Height (cm) 171.6+9.4 169+8.4 0.27"

- Datais expressed as mean * standard deviation or percentage and
number.

! p-value was generated using independent sample t-test.
p-value was generated Cramer's V Chi square test.

p-value is significant when <0.05.

Table (2): Perioperative and post-operative systolic heart rate
(Hr.).
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Table (3): Perioperative and postoperative systolic arterial

Control Magnesium i
Hr. (bpm) group group V; ue

(n=40) (n=40)
Pre-injection 80.3+11.3 78.8£9.5 0.51
Post-injection 80.9+113  77+10.3* 0.11
Pre-induction 79.6+11.4# 735+114* 0.02
Post-induction 755+11.4# 69.3£9.9*  0.01
Onlaryngoscopy and  95.7 +12.9%# 67.8£9.4* <0.001

intubation

On insufflation 99.9+136# 66.8+9.3*  <0.001
5min. intraoperative  86.8£14.1  65.6+103* <0.001
10 min. intraoperative  83.3+134  63.6+8.8* <0.001
20 min. intraoperative  82.8+135  63.9+9.1* <0.001
40 min. intraoperative  83.3+13.8  64.3+9.2* <0.001
RECOVERY 85.7x12#  715+9.5*  <0.001
1 hour postoperative 84.5+11.4# 70.7+7.9* <0.001
6 hours postoperative  81.5£9.2 72+9.4* <0.001
12 hours postoperative 77.5+£10.3  72.6+8.9* 0.03
24 hours postoperative 78.1+8.3 71.1+7.5* <0.001

blood pressure (SBP).
Control Magnesium
SBP (mmHg) group group V; -ue
(n=40) (n=40)
Pre-injection 1453+152 1455+165 0.97
Post-injection 143.2+132 130.4+22.9* 0.003
Pre-induction 1423+157 127.7+155* <0.001
Post-induction 130.7£19.1# 117.9+17.1* 0.002
Onlaryngoscopy and  150.8 +£18.8 110.3+14.3* <0.001
intubation
On insufflation 14574214 103.4+11.2* <0.001

137.1+16.6# 105.4+10.2* <0.001
132.8+15# 107.4£12.9* <0.001
130.7£12.9# 105.1+11.6* <0.001
129.8+13.6# 106.1+91* <0.001
137.9+15.9# 1285+16.2* 0.01
132.2+14.2# 123.5+14.1* 0.008
6 hours postoperative  129.7+15#  124.5+16.5* 0.15
12 hours postoperative  131.1+13.8# 127.5+14.9* 0.26
24 hours postoperative  128.7+13.6# 126.7+11.7 0.47

5min. post-operative
10min. post-operative
20min. post-operative
40min. post-operative
RECOVERY

1 hour postoperative

Datais expressed as mean * standard deviation.

- p-value was generated using a repeated measures ANOVA model.

* Significant statistical difference from basal value in Magnesium
group.

# Significant statistical difference from total basal value of Control
group.

- p-value is significant when <0.05.

Datais expressed as mean * standard deviation.

- p-value was generated using a repeated measures ANOVA model.

* Significant statistical difference from basal value in Magnesium
group.

# Significant statistical difference from total basal value of Control
group.

- p-valueis significant when <0.05.
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Table (4): Perioperative and post-operative mean arterial Table (5): Recovery timing.
blood pressure (MBP).
Control Magnesium p-
Control Magnesium i group group value
MBP (mmHg) group group v 5 e (n=40) (n=40)
(n=40) (n=40) Extubation time (min) 6.5+ 14 7.2t15 0.03
Pre-injection 107.2+121 107.6x125 0.87 Datais expressed as mean * standard deviation.
L - p-value was generated using independent sample t-test.
Post-injection 106.4+11.4 97.6+10.2* <0.001 - p-valueis significant when <0.05.
Pre-induction 104.7+105 94.6+11.3* <0.001 . .
Table (6): Analgesic requirement.
Post-induction 97.7+£12.2# 87.9+109* <0.001
Control Magnesium
Onlaryngoscopy and 1101127 84.7+9.1* <0.001 group agroup 5
value
intubation (n=40) (n=40)
On insufflation 1105+16.3 80.2+9.3* <0.001 Rescue analgesia(min) 25.65+7.69 51.63+11.13 0.001

5min. post-operative  102.9+129 81.5+9.9*  <0.001 Analgesic:

) ) Paracetamol doses 3.31+0.72  2.55+0.59 0.001
10min. post-operative  101.4+11.3# 82+10.1* <0.001

Ketolac doses 15+0.64 0.45+0.55 0.001
20min. post-operative  98.9+8.6#  80.5+8.1* <0.001 Datais expressed as mean * standard deviation.
. . - p-va ated using independent le t-test.
40min. post-operative  95.9:162% 81282 <0001 b ci e e 00 e
Recovery 1029+ 11.6# 97.1+11.2* 0.03 . . o
Table (7): Riker sedation agitation score (RSAS).
1 hour postoperative  99.7+9.7#  93.8+9.8* 0.01
. Control Magnesium
6 hours postoperative  97.9+9.2#  93.7+x11.1* 0.06 group agroup g
_ _ value
12 hours postoperative 985+9.7#  95.7+10.1* 021 (n=40) (n=40)
24 hours postoperative  98.1+8.6#  96.7+8.7*  0.44 Recovery 3(3-5) 1(3-5) 0.01
10min postoperative 4(4) 4 (4-5) 0.16
Datais expressed as mean + standard deviation. 20 min postoperative 4(4) 4(4) 1
- p-value was generated using a repeated measures ANOV A model. 40 min postoperative 4(4) 4(4) 1
* Significant statistical difference from basal value in Magnesium 60 min postoperative 4(4) 4 (4) 1
group.
# Significant statistical difference from total basal value of Control Datais expressed as median and range.
group. - p-value was generated using Mann Whitney U test.

- p-valueis significant when <0.05. - p-value is significant when <0.05.
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Table (8): VAS.

Control Magnesium p-

group group

(n=40) (n=40) value
Recovery 7 (4-8) 7 (5-8) 0.65
1 Omin postoperative 5(3-7) 5 (4-6) 0.39
20 min postoperative 4(2-5) 3(2-5) 0.04
40 min postoperative 2(2-3) 2(2-3) 0.46
60 min postoperative 2(2-3) 2(2-3) 0.39

Datais expressed as median and range.
- p-value was generated using Mann Whitney U test.
- p-value is significant when <0.05.

Discussion

This study was designed to determine whether
pre-operative intravenous magnesium sulphate
could significantly modulate the peri-operative
hemodynamic responses to laryngoscopy, intuba-
tion and pneumo-peritoneum represented by heart
rate and blood pressure in hypertensive patients
underwent laparoscopic cholecystectomy.

The results of this study showed that there was
statistically significant difference between magne-
sium sulphate group and control group on modu-
lation of hemodynamic responses to laryngoscopy,
intubation and insufflation represented by heart
rate, Systolic blood pressure and mean blood pres-
sure.

Laryngoscopy, intubation and pneumoperitone-
um (PP) for laparoscopic surgery increases arterial
pressure, heart rate, and systemic vascular resist-
ance. Thisissue can be solved by pre-operative
administration of Magnesium sulfate which atten-
uates the adverse hemodynamic responses and
provides hemodynamic stability during pneumo-
peritoneum created for laparoscopic surgery [17].

The pneumoperitoneum required for laparo-
scopic surgery leads to several important hemody-
namic alterations like Cardiac output decreases by
up to 30% during laparoscopic surgery, due to a
decrease in stroke volume. Pneumoperitoneum
also causes an increase in systemic vascular resist-
ance, mean arterial pressure remains increases up
to 16% [18].

There was a statistically significant increase in
mean arterial pressure systolic blood pressure,
diastolic blood pressure from control baseline
values. Significant decreases in stroke volume,
and cardiac index occurred within 30min of the
induction of pneumoperitoneum and positioning.
L aparoscopic cholecystectomy significantly and
reversibly decreases cardiac performance. Hyper-
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tensive patients may be at increased risk for com-
plications not previously recognized with this
procedure [7].

The infusion of magnesium sulfate is well
known to reduce arterial pressure and attenuate
hemodynamic response to laryngoscopy, intubation
and pneumoperitoneum in patient undergoing lapar-
oscopic gastrointestinal surgery Magnesium sulfate
could safely and effectively attenuate the pneu-
moperitoneum-related hemodynamic instability
during gastrointestinal laparoscopy [19].

Magnesium has a vasodilator action, thus con-
tributing to the reduction of blood pressure. Mag-
nesium sulfate at a dose of 50mg/kg over 2to 3
minutes immediately pre-operative is reported to
effectively attenuate the hemodynamic responses,
without severe hypotension or bradycardia through
reducing the plasma catecholamines and vaso-
pressin levels, and the intravenous magnesium
sulfate at a dose of 50mg/kg is associated with
significantly reduced blood pressure at 10 and 30
minutes after pneumoperitoneum, as well as heart
rate at 30 minutes during laparoscopic cholecys-
tectomy [20] while in other study comparing differ-
ent doses of magnesium sul phate in laparoscopic
surgeries, by comparing different dose of magne-
sium sulfate, we found that the application of
50mg/kg magnesium sulfate not only can suppress
stress response and hypertension significantly
caused by laparoscopic surgery, but also has anal-
gesia effect after surgery 19 but in another study
Intravenous Magnesium at 30mg/kg as pre-
treatment is found to be effective in attenuating
the presser response to laryngoscopy and intubation,
and significantly control the hypertensive response
after laryngoscopy and intubation and the effect
on SBP plus safety of magnesium as a pre- treat-
ment in comorbid patients with IHD or hypertension
or decompensated systemic illness needs further
investigation [21].

But in our study we gave the dose of 20mg/kg
to the magnesium group depending on the study
done by [22] that show no big difference between
the different doses of magnesium sulphate in Sup-
pressing Cardiovascular Responses to Laryngos-
copy & Endotracheal Intubation.

Peri-operative datain both magnesium group
and control group of patients showed a heart rate
on laryngoscopy and intubation of (67.8 £9.4) for
magnesium group and (95.7+ 12.9) for control
group and heart rate on insufflation of (66.8 +9.3)
for magnesium group and (99.9+ 13.6) for control
group. In the same time the peri-operative data for
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the both groups showed a systolic blood pressure
(SBP) on laryngoscopy and intubation (110.3+14.3)
for magnesium group and (150.8 £ 18.8) for control
group and systolic blood pressure (SBP) on insuf-
flation (103.4% 11.2) for magnesium group and
(145.7+21.4) for control group. And if we came
to peri-operative mean blood pressure (MBP), it
shows mean blood pressure (MBP) on laryngoscopy

and intubation (84.7 £9.1) for magnesium group
and (110.1£12.7) for control group. The big differ-

ence between the two groups due to the effect of

magnesium sulphate in attenuation of hemodynam-

ics during these procedures.

When we time of recovery time there were
statistically significant difference between the both
groups as regarded the Extubation time presented
as (7.2 1.5) for magnesium group and (6.5%1.4)
for control group while clinically there were no
big difference between the two groups, and this
statistical difference was explained in the study
done [23] it showed that magnesium sulfate has
been shown to potentiate the neuromuscular block-
ade of non-depolarizing relaxants and this was
evident in the study done by [24], with a prolonged
time to Extubation. Prolonged time to verbal re-
sponse observed could be due to its central nervous
system depressant action.

The same results were demonstrated by Kamble,
Shruthi P Bevinaguddaiah but by comparison be-
tween magnesium sulphate and Clonidinein Atten-
uating Hemodynamic Response to Pneumoperito-
neum in Laparoscopic Cholecystectomy [23].

Also, the same results were demonstrated when
magnesium sul phate used in immediately before
induction 30mg/kg in 20ml normal saline. Over 2
minutes [21] or as a continuous infusion of 50mg/kg
in 20ml saline over 5 minutes after induction but
before insufflation [25] .

The study demonstrated statistically significant
difference between the magnesium group and con-
trol group as regarded rescue analgesia (51.63 *1
1.13) for magnesium group and (25.65+7.69) for
control group, the total analgesic consumption for
paracetamol doses (2.55 +0.59) for magnesium
group and (3.13+0.72) for the control group. Ke-
tolac doses consumption (0.45+0.55) for magnesi-
um group and (1.5+0.64) for control group This
was similar to the study done by [26] which dem-
onstrate that Per-operative 50mg/kg magnesium
sulphate infusion during the surgery is effective
in reducing post-operative pain in patients under-
going laparoscopic cholecystectomy.
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