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ABSTRACT
Background: Endotracheal intubation is associated with postoperative sore throat. The aim was to evaluate the
efficacy of intravenous magnesium sulphate versus dexamethasone for prevention of postoperative sore throat in
patients undergoing lumbar surgery in prone position.
Methods: 150 patients of ASA physical status I and II in the age group of 18 to 70 years were divided into three
groups of 50 each. group I (magnesium sulphate) received intravenous magnesium sulphate 30 mg. kg-1 in a total of
50 ml of normal saline for 10 minutes after intubation, group II (dexamethasone group) received intravenous
dexamethasone 8 mg in 50 mL normal saline for 10 minutes after intubation and group III (placebo group) received
50 ml of normal saline for 10 minutes after intubation. The incidence and severity of postoperative sore throat and
hoarseness was assessed by an anesthesiologist unaware of the group allocation, on arrival in the post anesthesia care
unit at 0 h, and at 1 h, 6 h, 12 h, and 24 h thereafter.
Results: Both incidence and severity of sore throat and incidence of hoarseness was more in placebo group than
magnesium sulphate group and dexamethasone group and was statistically significant (p<0.05) and was comparable
between magnesium sulphate and dexamethasone groups.
Conclusions: Endotracheal intubation is associated with sore throat and hoarseness of voice. Magnesium sulphate
and dexamethasone given intravenously reduce the incidence and severity of sore throat and hoarseness associated
with endotracheal intubation.
Keywords: Dexamethasone, Endotracheal intubation, Hoarseness, Magnesium sulphate, Sore throat

INTRODUCTION
Airway access is an important aspect during general
anesthesia and period of unconsciousness. The laryngeal
Mask airway (LMA) and endotracheal tube (ETT) are
some of the methods with the ETT being the gold
standard in the airway control. One of the most common
complications of general anesthesia is sore throat

particularly after surgery in the prone position. 1 The
reported incidence varies widely 0-22% in non-intubated
patients and 6-100% in intubated patients.2 Although a
minor complication, postoperative sore throat contributes
to postoperative morbidity and patient dissatisfaction.
Postoperative sore throat is much more common when
ETT is used for airway control in comparison with LMA
or face mask.3
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The postoperative sore throat is attributed to the local
irritation, inflammation and edema associated with
airway instrumentation and due to reduction in the
mucosal blood flow in tracheal mucosa leading to
ischemic damage.4 Postoperative sore throat is attributed
to multiple perioperative conditions including local
irritation and inflammation of airway, large size of
tracheal tube, increased duration of surgery and prone
position.5-8 In lumbar spinal surgery performed in the
prone position, the incidence and severity of
postoperative sore throat is expected to be high and of
great magnitude as it mandates the use of wire reinforced
tracheal tube having larger outer diameter requiring
concomitant use of a rigid stylet and a position change
that occurs twice in the perioperative period (at the
beginning and at the end of surgery).
Numerous non-pharmacological and pharmacological
measures have been used for attenuating postoperative
sore throat with variable success. Among the nonpharmacological methods, smaller sized ETT, lubricating
ETT with jelly, careful air way instrumentation,
intubation
after
complete
relaxation,
gentle
oropharyngeal
suctioning,
minimizing
intra-cuff
pressures and extubation when the tracheal cuff is fully
deflated have been reported to decrease the incidence of
postoperative sore throat. Pharmacological measures
including beclomethasone inhalation local steroid
application over ETT, intravenous steroids, gargles of
benzydamine hydrochloride or ketamine and aspirin have
shown variable efficacy in preventing or minimizing
postoperative sore throat. Various grades of sore throat
in postoperative period are graded as9
•
•
•
•

No sore throat at any time since the operation
Minimal sore throat (less severe than a cold)
Moderate sore throat (similar to that with a cold)
Severe Sore throat (more severe than with a
cold)

Magnesium, an N-methyl–D-aspartate (NMDA) receptor
antagonist has potential advantage `to play a beneficial
role in reducing postoperative sore throat through
multiple mechanisms as well, such as anti-nociceptive
and anti-inflammatory effects by inhibiting NMDA
receptor mediated calcium influx.10 Indeed there are
evidences to suggest that magnesium can be used for
reducing the incidence of postoperative sore throat. 11,12
The effect of magnesium on postoperative sore throat,
however, has really been compared with other agents
shown to have efficacies in that regard, especially in
patients undergoing lumbar spinal surgery in prone
position who are at increased risk of developing
postoperative sore throat.
In lumbar spinal surgery performed in the prone position,
the incidence and severity of postoperative sore throat
(POST) is expected to be high and of great magnitude as
it mandates the use of wire-reinforced tracheal tube
having larger outer diameter requiring concomitant use of

a rigid stylet, and two times of position change while
being intubated.13 Thus, efforts to reduce the occurrence
of postoperative sore throat (POST) would be of high
priority in this subset of patients while evidence is scarce
in that regard. Numerous pharmacological and nonpharmacological approaches to prevent or minimize the
incidence and severity of postoperative sore throat
(POST) have been tried with conflicting results.14,15
Among them, dexamethasone possessing pluripotent
action mechanisms has been proposed as a relatively
well-proven preventive measure for postoperative sore
throat (POST) although possible inherent complications
such as gastric ulcer, infection and hyperglycemia limit
its widespread use.16-18 Magnesium, an N-methyl-Daspartate (NMDA) receptor antagonist, has potential
advantages to play a beneficial role in reducing
postoperative sore throat (POST) through multiple
mechanisms as well, such as anti-nociceptive and antiinflammatory effects by inhibiting NMDA receptormediated calcium influx.19 Indeed, there are evidences to
suggest that magnesium can be used for reducing the
incidence of postoperative sore throat (POST).20 The
effect of magnesium on postoperative sore throat (POST),
however, has rarely been compared with other agents
shown to have efficacies in that regard, especially in
patients undergoing lumbar spinal surgery in the prone
position who are at increased risk of developing
postoperative sore throat (POST).
Dexamethasone is a highly selective glucocorticoid.
Dexamethasone sodium phosphate injection has rapid
onset but short duration of action. It is used for
inflammatory and allergic conditions, shock and cerebral
edema. It is also used for postoperative vomiting and pain
and for pediatric tonsillectomy. Antinociceptive
mechanism
of
corticosteroids
is
unknown.
Dexamethasone inhibits the synthesis of prostaglandins.
It is primarily metabolized by hepatic microsomal
enzymes.
The present placebo controlled study was conducted to
determine the efficacy of intravenous magnesium
sulphate for prevention of postoperative sore throat and
compare it with intravenous dexamethasone.
METHODS
150 patients of ASA physical status I and II in the age
group of 18 to 70 years undergoing lumbar surgery in
prone position under general anaesthesia were included in
the study after written informed consent and clearance
from institutional ethical committee. This study was done
in a tertiary care institute from October 2016 to January
2018. Patients with history of sore throat, hoarseness of
voice, smoking, upper respiratory tract infection, on
corticosteroids or analgesics, patients with history of
neuromuscular disease, allergy to study drugs, anticipated
difficult intubation, procedure duration <60 min or >180
min were excluded from study. After proper preanesthetic evaluation and necessary investigations all
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patients were premedicated with 0.5 mg of alprazolam
orally on night before surgery. Patient was shifted to
operating room on a trolley and intravenous line was
established.
All
mandatory
monitors
like
electrocardiography, non invasive blood pressure, and
pulse oximetry were attached. Patients were divided into
three groups of 50 each, group I (magnesium group) who
received intravenous magnesium sulphate 30 mg.kg-1 in
a total of 50 lL of normal saline for 10 minutes after
intubation, group II (dexamethasone group) who received
intravenous dexamethasone 8 mg in 50 ml normal saline
for 10 minutes after intubation and group III (placebo
group) who received 50 ml of normal saline for 10
minutes after intubation. The study drugs were prepared
in syringes labeled ‘study drug’ and administered by the
anesthesiologist not involved in the postoperative
assessment and interview of the patient.

unaware of the group allocation, on arrival in the post
anesthesia care unit at 0 h, and at 1 h, 6 h, 12 h, and 24 h
thereafter. The severity of postoperative sore throat
(POST), hoarseness and cough was graded on a four
point scoring system (0-3) as follows:

The anesthesia protocol was standardized for all the
patients. All patients were premedicated with injection
Pantoprazole 40 mg intravenously before induction.
Anesthesia was induced with propofol 2 mg.kg-1 and
fentanyl 2 μg.kg-1. Atracurium 0.5 mg.kg-1 body weight
was used for neuromuscular blockade. Laryngoscopy was
performed with size 3 or 4 Macintosh laryngoscope blade
for insertion of 7.5 mm or 8.0 mm internal diameter
flexometallic endotracheal tube with the help of gum
elastic bougie. Application of cricoids pressure to aid
tracheal intubation was recorded. The number of attempts
for intubation was noted. The tracheal tube cuff was
inflated until no air leakage could be heard with a peak
airway pressure at 20 cm H2O and cuff pressure was
maintained between 18 cm and 22 cm H2O using a
handheld pressure gauge. Patient’s position was changed
from supine to prone for surgery, and patient’s head
positioned on the sponge face pillow without head
rotation. Anesthesia was maintained with nitrous oxide in
oxygen and isoflurane with incremental doses of
atracurium as and when needed. All the patients received
intravenous paracetamol one gram 30 minutes after
tracheal intubation. Intraoperative monitoring included
ECG, heart rate, pulse oximetry, capnography, and noninvasive blood pressure. In case of hypotension (mean
arterial pressure less than 20% of pre-anesthetic value),
200ml of normal saline was given in 10 minutes. If
hypotension persisted, ephedrine boluses of 6 mg or
boluses of phenylephrine were administered.

Hoarseness

After completion of surgery, neuromuscular block was
reversed with injection glycopyrrolate 0.01 mg.kg-1 and
injection neostigmine 0.05mg.kg-1 and extubated when
adequate spontaneous ventilation is established.
Oropharyngeal suction was performed under direct vision
to avoid trauma to the tissues before extubation and to
confirm that the clearance of secretions is complete.
Cricoid compression, duration of tracheal intubation,
duration of prone position, duration of anesthetic time,
and incidence of cough during extubation was recorded.
The incidence and severity of postoperative sore throat
and hoarseness was assessed by an anesthesiologist

Severity score
Sore throat
0-No sore throat at any time since the operation
1-Minimal sore throat (complains of sore throat only on
asking)
2-Moderate sore throat (complains of sore throat on
his/her own)
3-Severe sore throat (change of voice, associated with
throat pain).

0-No complaint of hoarseness
1-Minimal change in quality of speech (minimal
hoarseness)
2-Moderate change in quality of speech (moderate
hoarseness)
3-Gross change in the quality of speech (severe
hoarseness).
Any complication associated with the use of magnesium
sulfate and dexamethasone was also assessed.
Statistical analysis
The data thus obtained was entered into computer using
Microsoft Excel. Data was analyzed using students’t-test,
chi- square test and ANOVA. A p-value of < 0.05 was
considered statistically significant.
RESULTS
The groups were comparable with respect to age, gender
distribution and ASA status of patient (Table 1). At 0
hour after extubation, patients in group III (72%) had
significantly higher incidence of sore throat as compared
to those in group I (48%) and II (44%). Severity of sore
throat was also more in group III and the difference was
statistically significant (p value-0.001 and 0.015) and
compared to group I and group II (Tables 2, 3 and Figure
1). At 1 hour after extubation, incidence of sore throat
was again statistically higher in group III (72%) as
compared to other two groups (46%, 40%) with p values
of 0.008 and 0.001. However, group I and group II had a
comparable incidence of sore throat when compared to
each other (Table 2). Severity of sore throat was also
higher in group III than groups I and II (p value 0.014
and 0.002) while as both groups (group I and group II)
has comparable severity of sore throat when compared to
each other (p value 0.681) (Table 3). Similar results were
observed at rest of the study stages i.e., at 6, 12 and 24
hours after extubation (Tables 2, 3 and Figure 2, 3, 4).
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Thus, at all study stages, incidence of sore throat was less
in patients receiving magnesium sulphate or
dexamethasone than those receiving placebo. Also,
patients who developed sore throat even after receiving
magnesium sulphate or dexamethasone have a lesser

severity of sore throat than those receiving placebo. Both
magnesium sulphate and dexamethasone were found to
be equally effective in reducing the incidence and
severity of sore throat.

Table 1: Comparison of patient characteristics in two groups.
Patient characteristics
Age(years)
Gender (M/F)
ASA-PS(I/II)

Group 1(n=50)

Group II(n=50)

Group III(n=50)

P-value

45.6±12.25
27/23
39/11

47.9±14.56
24/26
35/15

44.8±13.54
29/21
41/9

0.513
0.601
0.352

Value expressed as mean ± SD, ASA-PS: American society of anesthesiologist’s physical status, SD: standard deviation

Table 2: Incidence of sore throat in groups at different intervals of time.
Time
0h
1h
6h
12 h
24 h

Group I
(MgSO4)
24 (48%)
23 (46%)
15 (30%)
10 (20%)
6 (12%)

Group II
(Dexamethasone)
22 (44%)
20 (40%)
14 (28%)
8 (16%)
4 (8%)

Group III
(Placebo)
36 (72%)
36 (72%)
32 (64%)
28 (56%)
23 (46%)

I vs. II
0.688
0.545
0.826
0.603
0.739

p-value
I vs. III
0.014*
0.008*
<0.001*
<0.001*
<0.001*

II vs. III
0.005*
0.001*
<0.001*
<0.001*
<0.001*

Value shown as number (percentage) in which sore throat is present, *=statistically significant

Table 3: Comparison of severity of sore throat in three groups at different study intervals.
Severity

0h

1h

6h

12 h

24 h

Mild
Moderate
Severe
Mild
Moderate
Severe
Mild
Moderate
Severe
Mild
Moderate
Severe
Mild
Moderate
Severe

Group I
(MgSO4)
13 (26%)
8 (16%)
3 (6%)
12 (24%)
9 (18%)
2 (4%)
10 (20%)
4 (8%)
1 (2%)
7 (14%)
3 (6%)
0 (0%)
5 (10%)
1 (2%)
0 (0%0

Group II
(Dexamethasone)
14 (28%)
7 (14%)
1 (2%)
13 (26%)
6 (12%)
1 (2%)
11 (22%)
3 (6%)
0 (0%)
6 (12%)
2 (4%)
0 (0%)
3 (6%)
1 (2%)
0 (0%)

Group III(Placebo)
7 (14%)
17 (34%)
12 (24%)
7 (14%)
17 (34%)
12 (24%)
9 (18%)
15 (30%)
10 (20%)
9 (18%)
14 (28%)
8 (16%)
8 (16%)
14 (28%)
6 (12%)

I vs. II

p-value
I vs. III

0.601

0.001*

0.015*

0.681

0.002*

0.014*

0.561

0.814
0.747

0.003*

0.045*

0.048*

II vs. III

0.023*

0.044*s
0.041*

*-statistically significant, values shown as number (percentage)

Table 4: Incidence of hoarseness in groups at different intervals of time.

0h
1h
6h
12 h
24 h

Group
I(MgSO4)

Group
II(Dexamethasone)

Group
III(Placebo)

26 (52%)
25 (50%)
23 (46%)
11 (22%)
9 (18%)

25 (50%)
23 (46%)
19 (38%)
9 (18%)
5 (10%)

38 (76%)
37 (74%)
35 (70%)
28 (56%)
24 (48%)

p-value
I vs. II
0.841
0.689
0.418
0.617
0.249

I vs. III
0.012*
0.013*
0.015*
<0.001*
0.001*

II vs. III
0.007*
0.004*
0.002*
<0.001*
<0.001*

Value shown as number (percentage) in which hoarseness is present, *=statistically significant

International Journal of Advances in Medicine | May-June 2019 | Vol 6 | Issue 3

Page 836

Sheikh SA et al. Int J Adv Med. 2019 Jun;6(3):833-839

Similar results were seen at rest of study stages with
incidence of hoarseness being higher in placebo group at
all stages and comparable between magnesium sulphate
and dexamethasone groups (Table 4 and Figure 5) The
results suggest that both dexamethasone and magnesium
sulphate are effective in reducing incidence of postextubation hoarseness of voice.

40
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10
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12
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0h
1h
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24 h
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Figure 1: Incidence of sore throat in different study groups.
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Figure 4: Number of patients having severe sore throat at
different study intervals in different groups.
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Figure 2: Number of patients having mild sore throat at
different study intervals in different groups.
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Figure 5: Incidence of hoarseness of voice in different study
groups
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DISCUSSION
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Figure 3: Number of patients having moderate sore throat
at different study intervals in different groups.

Incidence of hoarseness at 0 hour post-extubation was
less in patients receiving magnesium sulphate (52%) or
dexamethasone (50%) than those receiving placebo
(76%) and was statistically significant (p-values of 0.012
and 0.007), while it was comparable between patients
receiving magnesium sulphate and dexamethasone (p
value-0.841) (Table 4).

Postoperative sore throat (POST) is a common
complication of general anesthesia and has been
described as one of the most undesirable outcomes during
the postoperative period, because it adversely affects the
satisfaction and activities of the patients even after
discharge from hospital.3,21,22 Typically, the incidence
rate of postoperative sore throat (POST) is as high as 30100% of patients who are tracheally intubated.23-26
Various non-pharmacological and pharmacological
measures have been used for attenuating postoperative
sore throat with variable success. In present study
prospective, randomized, double blind, placebo
controlled study the groups were comparable with respect
to age, gender distribution and ASA status of patients
(Table 1). Similar results were in studies done by Park JH
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et al, Bagchi D et al, Park SH et al and Thomas S et
al.27,28,16,17 Incidence and severity of sore throat in
placebo group was much more than magnesium sulphate
group and dexamethasone group and was statistically
significant at 0 h, 1 h, 2 h, 6 h, 12 h and 24 h. Between
magnesium sulphate group and dexamethasone group
comparison was statistically insignificant at all intervals
of time. This shows magnesium sulphate 30mg.kg-1 and
dexamethasone 8 mg are equally efficacious in reducing
incidence and severity of postoperative sore throat and
are superior to normal saline given as placebo.
Present study results correlate with the study done by
Park JH et al, who concluded that prophylactic 30 mg.kg1 magnesium sulphate followed by 10 mg.kg-1. h-1
infusion till end of was surgery was comparable to 8 mg
dexamethasone for prevention of postoperative sore
throat in patients undergoing lumbar spine surgery in the
prone position.27 Present study results are also in
concordance with the study conducted by Park SH et al.16
They conducted a prospective, randomized, double blind,
placebo controlled study to evaluate the efficacy of
dexamethasone for reducing the incidence and severity of
postoperative sore throat and hoarseness. One hundred
and sixty-six patients (aged 18-75years) were included in
the study. They concluded that prophylactic use of
0.2mg/kg of dexamethasone significantly decreases the
incidence and severity and hoarseness at 1hr and 24 hrs
after extubation as compared to the placebo group.
Present study results also correlate with studies by Bagchi
D et al, who concluded that prophylactic intravenous
dexamethasone in a dose of 0.2mg/kg can reduce the
incidence of postoperative sore throat as compared to the
placebo group.28 Present study findings are also similar to
study conducted by Thomas S et al, who in their
randomized, double blind and placebo controlled study,
they concluded that preoperative administration of
dexamethasone 8mg intravenously reduces the incidence
and severity of postoperative sore throat in patients
receiving general anesthesia with endotracheal intubation
as compared to the placebo group.17 Another metaanalysis conducted by Sun L et al, suggested that
intravenous dexamethasone reduces the risk and severity
of postoperative sore throat from intubation at 24 hours.29
They suggested that effective dose of dexamethasone for
prevention of POST to be 0.1mg/kg. Present study results
also correlate with the study of Borazan H et al, in which
they observed that preoperative administration of oral
magnesium lozenges which contained 100mg of
magnesium ion content per dose reduce both incidence as
well as severity of postoperative sore throat at 0 hr, 2
hours, 4 hours and 24 hours.11 In their study the incidence
of sore throat was less as compared to Present study in
the first three time intervals while as at 24 hrs after
extubation it was approximately equal to our study, the
reason may be that intravenous drug takes some time to
act. Also, they used lozenges before intubation while as
we have given the magnesium sulphate intravenously
after intubation. Present study results are also in
concordance with the study by Sane S et al, who

compared intravenous magnesium sulphate 40mg.kg-1
given after intubation with saline placebo for reducing
incidence of postoperative sore throat in patients
undergoing lumbar laminectomy and found that
administration of intravenous magnesium sulphate after
intubation is effective to reduce the incidence of
postoperative sore throat.30 Present study found
hoarseness of voice was less in magnesium sulphate and
dexamethasone as compared to placebo group. It was
comparable between magnesium sulphate and
dexamethasone groups. So, we found that magnesium
sulphate 30mg.kg-1 and dexamethasone 8 mg are equally
efficacious in reducing the incidence of hoarseness and
are superior to normal saline used as placebo. Present
study results are in concordance with the study conducted
by Park JH et al, who found both dexamethasone and
magnesium sulphate to be effective for prevention of post
extubation hoarseness.16 Results also correlate with the
study conducted by Park SH et al who found that
prophylactic use of 0.2 mg/kg dexamethasone
significantly decreases the incidence of postoperative
hoarseness at 1 and 24 hours after extubation.16 Lee SH et
al, also found that dexamethasone in a dose of 0.2 mg/kg
decreased the incidence of hoarseness in patients
undergoing prone position surgery.31 The placebo group
helped us to evaluate the efficacy of both the study drugs.
Also, comparison between two drugs was statistically
comparable and hence both the drugs can be safely
administered for the prevention of postoperative sore
throat and hoarseness. This study has several limitations.
As the response for incidence and severity of sore throat
as well as hoarseness was to be enquired from study
patients so there was a chance of subjective bias. Also,
we followed patients up to 24 hours only so we couldn’t
assess the long term effects.
CONCLUSION
We concluded that endotracheal intubation is associated
with postoperative sore throat and hoarseness of voice.
Intravenous dexamethasone 8 mg and intravenous
magnesium sulphate 30mg.kg-1 reduces the incidence
and severity of postoperative sore throat compared to
placebo. Intravenous dexamethasone 8mg and
intravenous magnesium sulphate 30mg.kg-1 reduces the
incidence of postoperative hoarseness compared to
placebo.
However,
magnesium
sulphate
and
dexamethasone are equally efficacious and comparable in
reduction of incidence and severity of sore throat as well
as hoarseness.
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