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Abstract

Postoperative sore throat is usually accepted as a minor complication, however it contributes to patient dissatisfaction. The primary aim of this study is to compare the 
effects of two different therapies for postoperative sore throat. The secondary aim is to determine the correlation of smoking and postoperative sore throat via visual 
analogue scale scores. The patients diagnosed as “postoperative sore throat” were detected from hospital database. The files of the patients with severe sore throat after 
tracheal intubation for laparoscopic cholecystectomy, were analyzed retrospectively. The patients treated with either benzydamine or ketamine gargle were included 
into the study. Age, sex and smoking habits, visual analogue scale scores at the 1st, 24th and 48th hour and the chosen therapy were recorded according to nurse care 
records.122 patients were included into the study. There were no significant differences for age, sex, smoking habits and visual analogue scale scores in the postoperative 
first hour among the therapy groups. Mean visual analogue scale was 2.8±0.83 in ketamine group and 3.3±0.99 in benzydamine group at the postoperative 24th hour (p < 
0.05). At postoperative 48th hour, it was 1.06±0.756 in ketamine group and 1.5±0.718 in the benzydamine group (p < 0.05), At all time points, mean visual analogue scale 
were similar among smoking and non-smoking patients (p > 0.05). In this study, the ketamine gargle was more effective than the benzydamine gargle for attenuation of 
postoperative sore throat. Moreover, no significant effects of smoking were detected with regard to the POST incidence. 
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Introduction

Most of the time postoperative sore throat (POST) is accepted as 
a minor complication, however it can contribute to postoperative 
morbidity and patient dissatisfaction [1]. It occurs due to 
pharyngeal, laryngeal, or tracheal irritation. Although the reported 
incidence of POST is as high as 40%-100% in intubated patients, 
it can be seen even in the absence of endotracheal intubation [2]. 

The primary aim of this study was to retrospectively compare the 
effects of two different POST therapies. The secondary aim was to 
determine the correlation between smoking and POST using visual 
analogue scale (VAS) scores. 

Material and Methods

After obtaining institutional review board approval, the patients 
diagnosed with “postoperative sore throat” between January 2012 
and January 2016 were extracted from the hospital database. The 
files of the patients with severe sore throat (VAS > 5) after tracheal 
intubation for laparoscopic cholecystectomy, were analyzed 
retrospectively. From this group, those patients treated with either 
benzydamine hydrochloride gargle or ketamine gargle were 
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included into the study. The exclusion criteria’s were age olderhan 
65 years, difficult intubation story, operation time longer than two 
hours, and story of another therapy for POST. Each patient’s age, 
sex, smoking habits, VAS scores at the 1st, 24th and 48th hours 
and the chosen therapy were recorded according to the nurses’ 
care records. The patients had been treated by two different 
anesthesiologists who worked in the general surgery operating 
rooms at different time periods. In the benzydamine group, the 
patients were treated with 15 mL benzydamine hydrochloride 
0.15% twice a day starting with the first hour postoperatively 
until the end of second day. In the ketamine group 20 ml of 0.5 
mg/kg ketamine was administered to the patients in the same 
manner until the end of the second day. The patients who were 
treated for longer than 48 hours, were excluded from the study. 

The statistical evaluation was performed using the Statistical 
Package for the Social Science, version 18.0 (SPSS Inc., Chicago, 
IL, USA). The descriptive data of the study was specified with 
mean, standard deviation, and percentage. The normality of 
the variables was analyzed by Kolmogorov-Smirnov test. The 
Student’s t test and Mann Whitney U test were used to evaluate the 
associations between categorical and continuous variables. A one-
way analysis of variance test was used to evaluate the VAS scores 
among the smoking and non-smoking patients at different time 
points. The values were considered to be statistically significant 
at p < 0.05.



Results

In total, 153 patients with POST diagnoses after laparoscopic 
cholecystectomy were extracted from the database. Twelve of the 
patients were excluded because they were older than 65 years, and 
six of the patients were excluded due to difficult intubation. In five 
of the cases, the operation time was longer than two hours and in 
eight of the cases, additional analgesic drugs were administered 
to the patients. Consequently 122 patients were included into the 
study.

There were no significant differences with regard to the age, sex, 
smoking habits and VAS scores in the postoperative first hour 
among the therapy groups (Table1).

Table1. Patient characteristics

Benzydamine gargle Ketamine gargle
Age 44.27 ±10.34 44.31 ± 10.74
Sex (m/f) 30/32 27/33
Smoking habit (+/-) 32/30 28/32
VAS1 7.5 ±0.82 7.5 ± 0.81
VAS1: VAS score within the first hour postoperatively before treatment

At the postoperative 24th hour, the mean VAS scores were 2.8±0.83 
in the ketamine group and 3.3±0.99 in the benzydamine group. 
This difference was statistically significant (p < 0.05) (Table 2).

Table 2. VAS scores at the postoperative 24th hour

Therapy n mean Std. deviation sig

VAS24 Benzydamine 62 3.3065 78068 p = 0.01

Ketamine 60 2.8167 83345

VAS24: VAS score at the postoperative 24th hour

When the VAS scores at postoperative 48th hour were compared 
between the therapies, mean VAS score was 1.06±0.756 in 
ketamine group and it was 1.5±0.718 in the benzydamine group. 
The difference was statistically significant, too (p < 0.05) (Table 
3).

Table 3. VAS scores at the postoperative 48th hour

Therapy n mean Std. deviation sig

VAS24 Benzydamine 62 1.5000 71861 p=0.02

Ketamine gargle 60 1.0667 75614

VAS24: VAS score at the postoperative 24th hour

When the effects of smoking habit on the VAS scores were 
analyzed at the different time points, no significant differences 
were detected among the groups (Table 4). At all the time points, 
the mean VAS scores were similar among the smoking and non-
smoking patients.

Table 4. VAS scores of smoking and non-smoking patients
Smoking habit VAS1 VAS24 VAS48
Yes mean 7.1 3.03 1.38

n 60 60 60
Std. deviation 87 82 78

No mean 7.46 3.09 1.19
n 62 62 62
Std. deviation 74 86 74

P p = 0.739 p =0.679 p =0.172

Discussion

In the current study, the ketamine gargle was found to be 
significantly more effective than the benzydamine hydrochloride 
gargle for attenuating POST at the postoperative 24th and 48th 
hours. Although smoking is well known to induce apoptosis in the 
respiratory epithelium, no significant differences in the VAS scores 
were detected among the smoking and non-smoking patients at 
any of the time points.

POST is a widespread complication of anesthesia leading to 
discomfort in many patients [3]. It can cause postoperative 
difficulties in swallowing and respiration postoperatively. 
Moreover, it may extend the recovery period by negatively 
influencing the nutrition and fluid intake of the patients [4].

There are several pharmacological and nonpharmacological 
strategies to reduce POST.  For example, smaller sized endotracheal 
tubes, the endotracheal tube lubrication with a water-soluble gel, 
gentle oropharyngeal suctioning, careful airway instrumentation, 
full relaxation before intubation, reduction of endotracheal tube 
cuff pressure and fully deflation of cuff before extubating have all 
been recommended as nonpharmacological methods [5].

In addition, steroids, non-steroidal anti-inflammatory drugs 
(NSAIDs), ketamine gargle and recently magnesium have been 
reported as pharmacological methods for the attenuation of POST 
[6]. 

Benzydamine hydrochloride is the most common NSAID used for 
the therapy of POST. It is a topical preparation with antibacterial 
properties that can be sprayed directly onto the tracheal tube 
and into the oropharynx [7,8]. It has also been reported to be 
useful when applied as a gargle. In the study of Agarwal et al, 
benzydamine hydrochloride gargle was reported to reduce the 
POST severity for 24 hours when compared to mineral water [1].

In recent years ketamine has been shown to have a protective 
role in lung injury based on its anti-inflammatory properties [9]. 
In an experimental model, anti-inflammatory effect of ketamine 
was also studied in airways [10]. Additionally, Canbay et al. 
used ketamine as a prophylactic therapy to reduce POST. They 
reported a significant reduction when a ketamine gargle 0.5 mg/
kg was used for 30 seconds 5 minutes before the surgery. [11]. In 
the current study, mean VAS score of all patients was 1.09±0.894 
at the postoperative 48th hour.  Although both therapies can 
be considered to be successful, the ketamine gargle was more 
effective for the POST attenuation then the benzydamine gargle. 
Nowadays N-methyl-D-aspartate (NMDA) receptors are thought 
to be present in both the central nervous system and peripheral 
nerves. An experimental study reported that NMDA antagonists to 
provide anti-nociception in the peripheral nerves [12]. According 
to these studies ketamine, as an NMDA receptor antagonist, is 
believed to play a local role in reduction of POST [11].

Smoking has been reported to cause structural and functional 
changes in the respiratory epithelium. In the study by Luppi et al, 
smoking caused a reduction in the vital functions of the cells and 
induced apoptosis in the respiratory epithelium [13]. In a recent 
study, smoking was shown to increase several laryngopharyngeal 
and oral cavity symptoms when compared with non-smokers 
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[14]. So, higher VAS scores due to POST were expected from the 
smokers, however there was no significant difference. This result 
is similar to that of previous studies. Canbay et al. did not  find any 
correlation between smoking habit and sore throat, either [11]. The 
duration of the smoking habit can be the reason for these results. 
Neither in the current study, nor in the study by Canbay et al., the 
duration of smoking habit has not been mentioned.

Retrospective design is the main limitation of this study. Although 
the sample size was powerful enough to determine a significant 
difference, all the data was obtained from the patient files. 
Therefore, the validity of the results was completely dependent on 
the validity of the nurses’ care records. The second limitation was 
the lack of the detailed smoking habit of the patients. In most of the 
files, there was no data about the smoking duration. 

Conclusion

In this study, the ketamine gargle was more effective than the 
benzydamine gargle for attenuation of postoperative sore throat. 
Moreover, no significant effects of smoking were detected with 
regard to the POST incidence.
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