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Abstract

Background and aims: Postoperativesore throat (POST) is a complication in patients undergoing endotracheal
intubation for general anaesthesia Avoiding POST symptoms is a major priority for these patients. This study was done to
primarily assess the incidence and severity of POST in the distilled water gargle group and compare it with Ketamine
gargle group in patient undergoing elective surgical procedures performed under GA with tracheal intubation. Methods:
Patients were randomly allocated in to two groups of 30 Patients each.GroupKFor30 patients, 50mg Ketamine diluted in
29 ml of distilled water was given. Group C-For 30 patients, 30 ml of distilled water was given. all Patients were made to
gargle for 30 seconds, 5minutes before induction. In the postoperative period the incidence, duration and severity of sore
throat was evaluated at 4, 8 and 24 hours. Results: Demographic characteristics such as age, height, sex, weight, duration
of surgery were comparable, Incidence of postoperative sore throat was higher in control group at all the time compared
to the Ketamine group. Most of the patients were complaining of mild sore throat in both the groups at 4hr, 8hr and 24 hr.
But none had severe sore throat in Ketamine group where as in control group 23.3% at 4hr, 10% at 8hr and 3.3% at 24hr
complained of severe sore throat. At 24th hour the incidence and severity of sore throat was significantly reduced in both
the groups 4 (13.3) in group K and 14(46.7%) in group C. Conclusion: The incidence of POST in the patients
undergoing GA with endotracheal intubation for routine surgical cases is quite common and this throat discomfort
remains for next 24 hrs and Ketamine gargle significantly reduces the incidence and severity of POST.
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INTRODUCTION
Postoperative sore throat (POST) is a well recognized
complication that remains unresolved in patients
undergoing endotracheal intubation for general
anaesthesia with reported incidence of 28% to 80%.1-5
Avoiding POST symptoms is a major priority for these
patients because preventing postoperative complications
contributes to patient satisfaction. POST had been rated
by patients as the8th most undesirable outcome in the

postoperative period.6 It also increases the duration of
hospital stay and delays discharge, especially in day care
surgeries. Routine tracheal intubation for elective surgical
procedures can result in inadvertent trauma to the airway
which accounts for POST symptoms Numerous nonpharmacological and pharmacological measures have
been used for attenuating POST with variable success.
There is increasing amount of experimental data showing
that NMDA receptors are found not only in the CNS but
also in the peripheral nerves.17,18 Ketamine being an
NMDA receptor antagonist, its topical administration
involved in anti-nociception and anti-inflammatory
cascade. Thus helps in prevention of POST.10 In this
study we plan To compare the effectiveness of ketamine
(K) gargle with placebo(C) with water gargle before
induction of anaesthesia, in preventing POST after
endotracheal intubation, and Severity of throat discomfort
in 2-groups- ketamine (K) and control (C)
Ketamine is easily available and a gargle may be a
simple, cost-effective method to decrease POST
symptoms.
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METHODS
After approval from the institutional ethical committee,
60 adult patients of American society of
Anaesthesiologists physical status1 and 2 scheduled for
elective surgery under General anaesthesia were enrolled
Patients were randomly allocated into two groups.
Group(C): control group, distilled water 30ml
Group(K): ketamine 50 mg in 29ml of water
Patients with a recent history of preoperativesore throat,
More than two attempts at intubation, Mallampatti grade
>2,Use of gum elastic bougie or stylet to facilitate
intubation, Known allergies to ketamine, Known case of
bronchial asthma, Patients having oropharyngeal
procedures or bronchoscopy, patients who remained
intubated after discharge from recovery room, Head and
neck surgeries, anticipated rapid sequence induction or
airway difficulty were excluded from the study. Written
informed consent was obtained from all the patients who
filled the inclusion criteria and were willing to participate
in the study. After shifting patient to the operating room,
IV access was obtained on the forearm with 18G IV
cannula and ringer lactate started.Patients were monitored
for HR, NIBP, SpO2.
In Group-K and Group-C all Patients were made to
gargle for 30 seconds, 5minutes before induction.
Premedicated with intravenous inj.Glycopyrolate 0.02
mg/kg, inj.Midazolam 0.05 mg/kg and inj. Fentanyl
2µg/kg. Induction with intravenous inj.Propofol 2mg/kg
and Inj.Vecuronium bromide 0.1mg/kg. Trachea was
intubated with a soft seal cuffed sterile poly vinyl
chlorideendotracheal tube. In males 8mm or 8.5mm
internal diameter endotracheal tube was used and in
females 7mm or 7.5mm internal diameter endotracheal
tube was used.Endotracheal tube cuffwas filled with the
minimal volume of room air required to prevent an
audible leak.
Anaesthesia was maintained using 70% Nitrous oxide in
Oxygen, Isoflurane and maintenance dose of Vecuronium
bromide 0.05mg/kg with intermittent positive pressure
ventilation. Adequate depth was maintained to prevent
bucking during perioperative period.
At the end of surgery, the muscle relaxation was
reversedwith a combination of Neostigmine 0.05 mg/kg
and Glycopyrrolate 0.01 mg/kg. When all the extubation
criteria were met (full reversal of neuromuscular blockade
i.e. sustained head lift for 5 second, sustained hand grip
for 5 second, spontaneous ventilation and the ability to
follow verbal commands with eye opening), tracheal
extubation was immediately done following gentle
suctioning of oral secretions by a12F soft suction
catheter, and patients were transferred to the
postanaesthesia care unit.

At arrival of patients in the postanaesthesia careunit at 4,
8 and 24 h, POST was assessed. POST was graded on a
4-point verbal analog scale (VAS) pain score (0–3):
0 = no sore throat,
1 = mild 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 or hoarseness,
associated with throat pain)
In the postoperative ward patients were also monitored
for any drug related side effects.

RESULTS
60 patients, 30 patients in Group K(Ketamine) and 30
patients in Group C(Control) were enrolled,To compare
the effectiveness of ketamine (K) gargle with placebo(C)
with water gargle before induction of anaesthesia, in
preventing POST after endotracheal intubation and
Severity of postoperative sore throat in 2-groupsketamine
(K)
and
control
(C).Demographic
characteristics such as age, height, sex, weight, duration
os surgery were comparable
Table 1: Comparison of Incidence of Sore throat in two groups
studied
Sore throat
4 hour
8 hour
24 hour
% change
Group K(n=30)
12(40.0%)
7(23.3%)
4(13.3%)
26.7%
Group C(n=30)
27(90.0%)
21(70.0%)
14(46.7%)
43.3%
P value
<0.001**
<0.001**
<0.001**
-

Table 1 shows the incidence of Sore throat in the two
comparison groups after 4th, 8th and 24 hour of
anaesthesia. In Group K 40% individuals and 90% in
Group C developed Sore throat at 4th hour. Similarly
23.3% and 70% at 8th hour and 13.3% and 46.7% at 24
hour developed sore throat in Group K and Group C
respectively. This difference in development of sore
throat between the two groups was found to be
statistically significant (P<0.001).
Table 2: Comparison of Incidence of Sore throat in two groups
studied
Sore throat
4 hour
8 hour
24 hour
% change
Group K(n=30)
Score 0
18(60%)
23(76.7%)
26(86.7%)
+26.7
Score 1
10(33.3%)
6(20%)
4(13.3%)
-20.0
Score 2
2(6.7%)
1(3.3%)
0(0%)
-6.7
Score 3
0(0%)
0(0%)
0(0%)
0.0
Group C(n=30)
Score 0
3(10%)
9(30%)
16(53.3%)
+43.3
Score 1
11(36.7%)
12(40%)
10(33.3%)
-3.4
Score 2
9(30%)
6(20%)
3(10%)
-20.0
Score 3
7(23.3%)
3(10%)
1(3.3%)
-20.0
P value
<0.001**
<0.001**
0.014*
-
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Table 2 shows the incidence of Sore throat in the two
comparison groups after 4th, 8th and 24 hour of anesthesia
and severity defined in score 0,1,2,3. In Group K 60%
individuals have not complained of sore throat at 4hour,
76.7% at 8hour, 86.7% at 24 hour. Maximum number
(33.3%) of patients complained of mild sore throat at and
no patient complained of severe sore throat in Group k.
Similarly 40% in Group C have complained of mild sore
throat at 8th hour. 23.3% at 4th hour, 10% at 8th hour and
only 3.3%at 24 hour complained of sore throat. This
difference in development of sore throat between the two
groups was found to be statistically significant (P<0.001).

DISCUSSION
The present study compared the effectiveness of
preoperative gargle of the study drugs (ketamine) versus a
placebo (distilled water) in reducing the incidence and
severity of post-operative sore throat following general
anaesthesia with endotracheal tube for elective surgical
procedures. In our study we did not find any significant
difference between the groups in terms of age, gender,
weight, duration of anaesthesia, ASA gradeand MP grade.
Several contributing factors for POST after surgery have
been reported, including patient sex, age, type of surgery,
use of succinylcholine, large tracheal tube, cuff design,
and intracuff pressure.3,21,29 In our study, no correlation
was observed between incidence of POST, age, gender,
weight and duration of intubation. Similar results were
found by studies of Canbay et al.10 They observed no
correlation between POST and age, gender, smoking
habit, duration of surgery and intubation. Rudra et al. also
did not find any correlation between the incidence of
POST and age, gender, duration of surgery, duration of
intubation in their study. In our study, in the control
group the incidence of POST at 4 hr was 90% and 46.7%
at 24 hr. The reported incidence of POST is between 28%
to 80%.1-5 Our results in the control group was consistent
with previous findings. In the study by Canbay et al10, the
incidence of POST in the control group was 56.5%
(13/23) and 60.9% (14/23) at 0 hr and 24 hr respectively.
Rudra et al30 found the incidence of POST in control
group to be 85% (17/20) and 60% (12/20) at 4 hr and 24
hr respectively. In our study, in the K group the incidence
of POST was 40% at 4 hr and 13.3% at 24 hr. Rudra et
al30 (2009) found a similar result, the incidence of POST
at 4 hr being 40% and 5% at 24 hr. But Canbay et al10
(2008) observed a small reduction in the incidence of
POST in K gargle group at 24 hr which was 30%
compared to 4 hr where it was 40%. We observed that the
incidence of POST was significantly more frequent in the
control group compared to both the study groups at all
time points (Table 1) (P<0.001). Canbay et al10 noticed
the incidence of POST to be significantly more in the

normal saline gargle group compared to K gargle group at
0, 2 and 24 hr, but there was no difference at 4 hr. Rudra
et al30 also observed a significant increased of incidence
of POST in the control group compared to ketamine
group at 4, 8 and 24 hr. In our study significantly more
number of patients suffered from mild POST in the
control group at 0 and 2 hr compared to the study groups
K (Table 2 with ) (P <0.001). Sore throat related to
orotracheal tube might be consequence of localized
trauma, leading to aseptic inflammation of pharyngeal
mucosa. It may also be associated with edema,
congestion, and pain.21 Reduction of this inflammation by
ketamine gargling may be the reason for decrease in the
incidence and severity of POST in our study.

CONCLUSION
The incidence of POST in the patients undergoing GA
with endotracheal intubation for routine surgical cases is
quite common and this throat discomfort remains for next
24 hrs it has no statistical significant relation with the age,
gender and weight of the patient and Ketamine gargle is
safe, simple and reduces the incidence and severity of
POST compared to distilled water gargle, upto 24 hrs.
However Ketamine has slight bitter taste, which is
uncomfortable to the patients
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