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Introduction

Endotracheal intubation for general anesthesia often leads 

to trauma of the airway mucosa, resulting in postoperative 

sore throat (POST), cough, and hoarseness, with reported 

incidences of 21%-65% (1,2). These postoperative 

problems, although not incapacitating, can be irritating 

and at times distressing to the patients. Inspite of many 

techniques attempted to 

reduce its incidence, POST 

still remains a common 

complaint in patients after 

extubation.   Application of 

steroids to the portions of 

the endotracheal tube that 

contact  the  poster ior  
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Abstract

Background : Postoperative sore throat is a common complaint in patients after extubation and can be distressing to the patients. Hence 

we aimed to compare efficacy of lignocaine, ketamine and chlorhexidine gargle for the control of postoperative sore throat.

Materials and Methods : After institutional ethical committee clearance, 100 patients were allotted into 4 groups of 25 each in this 

randomized, double blind, control study. The study solution for gargle in Group L, Group C and Group K contained 50mg lignocaine, 

30mg chlorhexidine and 50 mg ketamine in 30ml sterile water respectively while in Group W it was 30ml of sterile water. The study 

solution was given 5 minutes before induction and the patients were made to gargle it for 30 seconds. The post-operative sore throat 

(POST) grading was done at 0, 2, 6 and 24 hours after extubation. 

Results : At 0 hour, there was a significant lower grades of POST in Group K as compared to Group W (p=0.011). At the 4 hour interval, the 

grades of POST were significantly lower in group K (p=0.001) and Group L (p<0.001) whencompared to Group C.At the 24 hour time 

interval, the grades of POST were lower in Group L (p=0.007) and Group K (p<0.001) when compared to Group C. At the same time 

interval, significantly lower grades of POST in Group W was seen compared to Group C (p=0.001).  At the end of all time intervals there 

was no statistical significant difference in the severity of POST in Group L and Group K. There were no significant haemodynamic changes 

in any of the groups.

Conclusion : Ketamine and Lignocaine gargles are effective in the reduction of postoperative sore throat without any changes in 

haemodynamics. 
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pharyngeal wall, vocal cords, and trachea markedly reduce 

POST, hoarseness and cough(3).Though lignocaine spray 

can be used, the additives in it could cause POST in some 

patients (4).Recently, ketamine gargle has showed promise 

of reduction in the incidence of POST

to compare the effectiveness of preoperative oral 

gargling with ketamine, lignocaine, chlorhexidine in 

prevention of POST. We also planned to evaluate the 

effectiveness of preoperative oral gargling on prevention of 

POST in surgeries involving airway.

Methodology 

In this randomised, double blind, controlled, prospective 

study, 100 patients aged 15-60 years scheduled to undergo 

elective surgery under general anaesthesia with oral 

. Hence, we undertook 

a study 
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intubation were divided into 4 groups of 25 each after 

Institutional ethical committee clearance and informed 

consent was obtained. 

Patient aged above 60 yrs, with known history of sensitivity 

and contraindications to study drugs, history of significant 

co-morbidities and preoperative sore throat, patients who 

refused to participate were excluded from study. The 

gargle study solution in Group L, Group C and Group K 

contained 50mg lignocaine, 30mg chlorhexidine and 50 mg 

ketamine in 30ml sterile water respectively while, Group W 

it was 30ml of sterile water. 

After a thorough preoperative evaluation the patients 

were premeditated with tablet diazepam 10mg and tablet 

ranitidine 150mg at night before and morning of surgery 

with sips of water.  

 On the day of surgery, after patient was shifted into the 

operation theatre, standard ASA monitors were connected 

and OT personnel blinded to the drug, gave 30 ml of study 

solution to the patient to gargle for 30 seconds. After 5 

minutes, patients were preoxygenated for 3 minutes, and 

the particular procedure was carried out under general 

anaesthesia. Sterile, disposable polyvinyl chloride 

endotracheal tubes of same company (Portex) were used 

for all the patients. Endotracheal tubes of size 7-7.5 for 

adult females, 8-8.5 for adult male were used without 

lubricant, and cuff pressure was maintained between 25 to 

30 cm of water throughout the procedure. Observations 

made during the study were number of intubation 

attempts, trauma during intubation, duration of surgery, 

duration of ETT in situ, head and neck movement after 

intubation, any change in the position of tube, presence of 

blood during throat suctioning at extubation. 

 Patient was extubated after reversal of neuromuscular 

blockade after thorough oro-pharyngeal suction under 

vision

The primary outcome measures were the postoperative 

 

Intraoperative haemodynamics were monitored at 

baseline, five minutes after gargle, thereafter every five 

minutes till thirty minutes and then at extubation.

.

sore throat based on four grades 

0 No sore throat 

1 Mild sore throat ( c/o sore throat only on asking)

2 Moderate sore throat ( c/o sore throat only on his/her own)

3 Severe sore throat (change of voice or hoarseness, 
associated  with throat pain)  

The patients were interviewed in a standard fashion by a 

blinded investigator on arrival in the post-anaesthesia care 

unit (0 h) and at 2, 4, and 24 h thereafter for determination 

of POST.

Statistical Analysis

Taking prevalence of 65% of POST, study with power of 80% 

and a error at 5%, 25 in each arm was calculated using 

n'master software used for calculation of sample size. One 

way anova test was used for comparison of variables. The 

Post HOC test was used for comparison of variables.

Results

The age and weight of the patients were comparable in all 

the groups. (Table 1)

In our study, at 0 hour, the grades of POST were significantly 

lower in the ketamine group than the placebo group. 

(p=0.011) (Table 2, Figure1)

At the 4 hour interval, the grades of POST were significantly 

lower in the lignocaine group (p=0.001) and ketamine 

group (p<0.001) when compared to the chlorhexidine 

group.  (Table 2, Figure 1)

At the 24 hr interval even though the incidence of POST was 

lower with lignocaine group (p=0.007) and the ketamine 

group (p<0.001) compared to chlorhexidine group, there 

was a significantly lower overall grade of POST in the 

placebo group when compared to the chlorhexidine group. 

(Table 2, Figure 1)

There was no significant difference between the groups in 

terms of haemodynamic changes intraoperatively. (Figure 

2, Figure 3)

In our study, 20%, 36%, 28% patients in lignocaine, 

ketamine, chlorhexidine group respectively, had surgeries 

involving airway. The incidence of POST in these subgroups 

was 80%, 77.77% and 57.14% respectively compared to 

placebo group proving no additional benefit of the gargle 

of these solutions in prevention of POST in these surgeries
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Table 1 : Patient demographics

N Mean Std. Mean F P VALUE 

Deviation Square

Age PLACEBO 25 34.6 12.319 156.01 0.929 0.43

LIGNOCAINE 25 30.76 12.454

KETAMINE 25 30.16 12.348

CHLORHEXIDINE 25 34.92 14.586

Total 100 32.61 12.948

Weight PLACEBO 25 55.84 6.6 58.8 1.081 0.361

LIGNOCAINE 25 53 6.916

KETAMINE 25 56.52 9.116

CHLORHEXIDINE 25 55.46 6.521

Total 100 55.2 7.383

N Mean Std. Mean F P VALUE 

Deviation Square

POST G-0 PLACEBO 25 1.08 0.997 2.307 3.558 0.017

LIGNOCAINE 25 0.8 0.816

KETAMINE 25 0.36 0.569

CHLORHEXIDINE 25 0.88 0.781

Total 100 0.78 0.836

POST G-2 PLACEBO 25 0.76 0.723 0.707 1.774 0.157

LIGNOCAINE 25 0.4 0.577

KETAMINE 25 0.48 0.51

CHLORHEXIDINE 25 0.68 0.69

Total 100 0.58 0.638

POST G-4 PLACEBO 25 0.2 0.408 1.317 8.02 <0.001

LIGNOCAINE 25 0.12 0.332

KETAMINE 25 0.04 0.2

CHLORHEXIDINE 25 0.56 0.583

Total 100 0.23 0.446

POST G-24 PLACEBO 25 0.04 0.2 0.667 7.477 <0.001

LIGNOCAINE 25 0.08 0.277

KETAMINE 25 0 0

CHLORHEXIDINE 25 0.36 0.49

Total 100 0.12 0.327

Table 2 : POST Grades

Discussion

Postoperative sore throat (POST) is a minor complication 

that is unresolved in patients undergoing endotracheal 

intubation (7). POST was recently ranked by American 

anaesthesiologists as the eighth most important problem 

of current clinical anaesthesiology (5). POST following 

tracheal intubation is due to trauma to the airway mucosa. 

The reported incidence of POST varies from 21 to 65% (6). 

Various pharmacological and non– pharmacological trials 

have been used for attenuating POST with variable success.

In our study, at 0 hour, the grades of POST were significantly 

lower in the ketamine group than the placebo group. (p=0.011)

At the 4 hour interval, the grades of POST were significantly 

lower in the lignocaine group (p=0.001) and ketamine 

group (p<0.001) when compared to the chlorhexidine 

group.

At the 24 hour time interval, the grades of POST were lower 

in the lignocaine group (p=0.007) and the ketamine group 

(p<0.001)  when compared to the chlorhexidine group 

while a significantly lower overall grade of POST was 

observed in the placebo group  when compared to the 

chlorhexidine group. (p=0.001)

At the end of all time intervals there was no statistical 

difference in the severity of POST in the lignocaine and 
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Fig. 3 : Mean arterial pressure
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ketamine group in terms of grades of POST.

Even though lesser incidence of POST was noticed in the 

Ketamine, Lignocaine and Chlorhexidine group, gargling 

with ketamine before induction showed an overall 

decrease in the incidence of POST over 24 hours. 

Chlorhexidine, a commonly used oral gargle to maintain 

oral hygiene did not show any beneficial effect when 

compared to placebo.

Heart rate, Mean arterial blood pressure, oxygen saturation 

were comparable on most occasions in all the groups. 

In our study there occurred more severe POST in the 

placebo group as compared to the ketamine group at 0, 2, 

4, and 24 hour time intervals and this was significant at the 

0 hour interval. (p=0.011). Similar results were seen in a 

study by Canbay O. et al in 2008, where he found that POST 

occurred more frequently in the control group, when 

compared with Ketamine group (gargle), at 0, 2, and 24 h 

and significantly more patients suffered severe POST in the 

control group at 4 and 24 h compared with the ketamine 

group (P<0.05). (8)

In our study, the severity of sore throat was significantly 

lower in the Lignocaine and Ketamine group than the 

chlorhexidine group at the 4 and 24 hour time interval. 

Shabaan AR et al too noticed the benefits of using ketamine 

as a gargle, when he found that the incidence and severity 

of sore throat were significantly lower with ketamine gargle 

and endotracheal tube lubrication with 0.05% 

betamethasone gel at all-time intervals in a randomized 

double blinded study. (9)

A. Rudra et al conducted a randomized study in 2009, 

where he found that POST occurred more frequently in the 

control group, when compared with patients belonging to 

Ketamine group (gargle), at 4, 8, and 24 hours and 

significantly more patients suffered severe POST in control 

group at 8 and 24 hours compared with Ketamine group. 

(P<0.05) (10)

However, Sumathi PA conducted a randomized blinded 

study in 2008, where they found that the incidence of 

postoperative sore throat, cough, and hoarseness of voice 

was significantly lower in the betamethasone group (jelly 

application on the endotracheal tube) compared with the 

other two groups (control group and lidocaine 

group)(P<0.05). (11)  

At the 24 hour time interval, there was a significantly lower 

overall grade of POST in the placebo group when compared 

to the chlorhexidine group. (p=0.001). In a study by Sun 

Yung Park et al in 2011, where they found that 

triamcinolone acetonide paste applied along the length of 
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the ETT resulted in clinically important and statistically 

significant decreases in the incidence and severity of POST 

compared with the application of chlorhexidine jelly 

proving the no extra benefits of chlorhexidine.(12)

Chlorhexidine, a regularly used ingredient for mouth 

gargling, did not show any benefit in terms of preventing 

postoperative sore throat. The type of muscle relaxant 

used in the cases was not specified. Succinyl choline is a 

predictor of postoperative sore throat. (13). We however 

did not use it in our study.  

Conclusion

Ketamine and Lignocaine were more effective than 

Chlorhexidine in the prevention of postoperative sore 

throat. 
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