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Abstract: 
Background: Postoperative sore throat (POST) is a distressing complication following 

endotracheal intubation during general anesthesia. Ketamine gargle, with its potential anti-

inflammatory and analgesic properties, offers a novel approach to address this issue. We 

conducted a one-year double-blind randomized controlled study to evaluate the efficacy of 

ketamine gargle in preventing POST. 

Methods: Patients (n=300) aged 18-65 undergoing elective surgeries were randomly assigned to 

receive either ketamine gargle (intervention) or placebo gargle (control) before induction of 

anesthesia. Incidence and severity of POST, analgesic consumption, recovery time, and patient 

satisfaction were assessed. Statistical analysis included t-tests, chi-square tests, and descriptive 

statistics. 

Results: Ketamine gargle significantly reduced the incidence of POST across all intervals (0-2, 

2-6, and 6-24 hours) compared to placebo (P<0.05). POST severity was consistently lower in the 

ketamine group (P<0.001). Ketamine group had reduced analgesic consumption (P<0.001) and 

shorter time to meet discharge criteria (P=0.009). Patient satisfaction and comfort were 

significantly higher in the ketamine group (P<0.001). 

Conclusion: Ketamine gargle effectively reduced POST incidence and severity, improved 

analgesic consumption, recovery time, and patient satisfaction. These findings underscore its 

potential as a valuable perioperative intervention. Further research into long-term effects and 

broader applications is warranted. 

Keywords: postoperative sore throat, ketamine gargle, general anesthesia, randomized 

controlled trial, perioperative care. 
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INTRODUCTION 

Postoperative sore throat (POST) stands as a frequent and distressing complication arising from 

endotracheal intubation during general anesthesia, affecting a considerable proportion of surgical 

patients. The resultant discomfort not only causes immediate distress but also extends recovery 

periods, potentially leading to delayed resumption of normal activities. Over time, numerous 

strategies have been explored to alleviate the incidence and severity of POST, ranging from 

pharmacological interventions to modifications in intubation techniques. However, a definitive 

solution that effectively addresses this issue while upholding patient safety and well-being 

remains an ongoing pursuit within the realm of perioperative medicine.
1-4 

 

A novel avenue of investigation has emerged, involving the application of ketamine, a well-

established dissociative anesthetic and analgesic agent, in an innovative form - gargling. The 

rationalization for this approach is rooted in ketamine's potential anti-inflammatory and analgesic 

properties, which could potentially mitigate the irritation and inflammation of the upper airway 

induced by endotracheal intubation. Prior research has indicated the effectiveness of ketamine 

gargle in various contexts, including pain management and attenuation of airway reflexes. 

Nevertheless, a comprehensive exploration of its potential as a preventive measure against 

POST, particularly in the context of general anesthesia and endotracheal intubation, remains a 

notable research gap.
5-11 

 

This study aims to bridge this gap by conducting a one-year, double-blind, randomized 

controlled trial to assess the efficacy of ketamine gargle in preventing POST among patients 

undergoing general anesthesia. By meticulously evaluating the impact of ketamine gargle on 

both the occurrence and intensity of POST, alongside its potential influence on pertinent clinical 

outcomes such as analgesic consumption, recovery duration, and patient satisfaction, we strive to 

provide crucial insights into the viability and effectiveness of this innovative approach. 

 

Through this research endeavor, we aspire to contribute substantial empirical evidence to the 

existing corpus of perioperative care knowledge, specifically concerning the prevention of 

POST. Should the outcomes of this study demonstrate a noteworthy reduction in the incidence 

and severity of POST, the implications for clinical practice could be profound, potentially 

leading to heightened patient comfort, expedited recovery trajectories, and optimal utilization of 

healthcare resources. Moreover, a favorable outcome would open avenues for further exploration 

into the broader applications of ketamine gargle, extending its potential benefits beyond the 

immediate scope of this investigation. 

 

Aims and Objectives 

The primary aim of this study was to evaluate the efficacy of ketamine gargle as a preventive 

measure against postoperative sore throat (POST) in patients undergoing general anesthesia with 

endotracheal intubation. The specific objectives included: 

 Assessing the incidence and severity of POST in patients who received ketamine gargle 

compared to a control group receiving a placebo gargle. 

 Investigating the potential influence of ketamine gargle on analgesic consumption in the 

postoperative period. 

 Analyzing the impact of ketamine gargle on the duration of post-anesthesia recovery. 
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 Measuring patient satisfaction and comfort levels with ketamine gargle as a POST 

preventive intervention. 

 

MATERIALS AND METHODS 

Study Design: This study was designed as a one-year, double-blind, randomized controlled trial. 

Participants: Participants included patients aged 18-65 years, scheduled for elective surgical 

procedures requiring general anesthesia and endotracheal intubation. Patients with a history of 

ketamine hypersensitivity, chronic throat conditions, or contraindications to ketamine use were 

excluded. 

 

Sample Size Calculation: The sample size was calculated based on a power analysis 

considering a significance level of 0.05 and a power of 80%. A preliminary study suggested an 

incidence of POST of 40% in the control group. Assuming a 30% reduction in POST incidence 

with ketamine gargle, a sample size of 150 participants per group was determined as necessary. 

 

Randomization: Participants were randomly assigned to either the intervention group (ketamine 

gargle) or the control group (placebo gargle) using computer-generated randomization codes. 

Allocation concealment was ensured through opaque sealed envelopes. 

 

Intervention: In the intervention group, patients were instructed to gargle with a ketamine 

solution (100 mg ketamine in 10 mL saline) 5 minutes prior to induction of anesthesia. In the 

control group, patients received a placebo gargle comprising 10 mL of saline. 

 

Outcome Measures: 

 Incidence and severity of POST at defined intervals (0-2, 2-6, and 6-24 hours 

postoperatively) were assessed using a standardized numeric rating scale. 

 Analgesic consumption in the first 24 hours postoperatively was recorded as the total 

dose of analgesics administered. 

 Time to meet discharge criteria based on standard post-anesthesia recovery criteria was 

measured. 

 Patient satisfaction and comfort levels were assessed using a validated questionnaire at 24 

hours postoperatively. 

 

Statistical Analysis: Data were analyzed using appropriate statistical methods. The incidence of 

POST was compared between the two groups using the chi-square test or Fisher's exact test. 

Analgesic consumption and recovery time were compared using t-tests or non-parametric 

equivalents. Patient satisfaction scores were analyzed using descriptive statistics. 

 

Ethical Considerations: Ethical approval was obtained from the institutional review board. 

Informed consent was obtained from all participants prior to enrollment. 

 

RESULTS 

The present study aimed to assess the efficacy of ketamine gargle as a preventive measure 

against postoperative sore throat (POST) in patients undergoing general anesthesia with 

endotracheal intubation. 
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Table-1 presents the baseline characteristics of the study participants in both the Ketamine 

Gargle Group and the Placebo Gargle Group. The average age of participants in the Ketamine 

Gargle Group was 45.6 years with a standard deviation of 7.2, while in the Placebo Gargle 

Group, the average age was 46.2 years with a standard deviation of 7.5. The gender distribution 

was similar in both groups, with around 50% males and 50% females. ASA classification, 

representing the physical status of patients, was categorized into three classes (I, II, and III). 

There were no significant differences in age, gender distribution, or ASA classification between 

the two groups, as indicated by the non-significant p-values (P > 0.05). 

 

Table 1: Baseline Characteristics of Study Participants 

Characteristic 

Ketamine Gargle Group 

(n=150) 

Placebo Gargle Group 

(n=150) 

P-

value 

Age (years) 45.6 ± 7.2 46.2 ± 7.5 0.238 

Gender 

(Male/Female) 76 (50.7%) / 74 (49.3%) 78 (52.0%) / 72 (48.0%) 0.764 

ASA Classification 

  

0.931 

I 62 (41.3%) 64 (42.7%) 

 II 61 (40.7%) 59 (39.3%) 

 III 27 (18.0%) 27 (18.0%) 

  

This table displays the incidence of postoperative sore throat (POST) at different time intervals 

for both the Ketamine Gargle Group and the Placebo Gargle Group. In the 0-2 hours interval, the 

incidence of POST was 18.7% in the Ketamine Gargle Group and 30.0% in the Placebo Gargle 

Group, showing a statistically significant difference (P = 0.021). Similarly, at 2-6 hours and 6-24 

hours intervals, the Ketamine Gargle Group had significantly lower incidences of POST 

compared to the Placebo Gargle Group (P = 0.038 and P = 0.012, respectively). 

  

Table 2: Incidence of Postoperative Sore Throat 

Time Interval 

(hours) 

Ketamine Gargle Group 

(n=150) 

Placebo Gargle Group 

(n=150) 

P-

value 

0-2 28 (18.7%) 45 (30.0%) 0.021 

2-6 20 (13.3%) 36 (24.0%) 0.038 

6-24 12 (8.0%) 28 (18.7%) 0.012 

 

This table illustrates the severity of postoperative sore throat (POST) as measured by the 

Numeric Rating Scale at different time intervals. In the 0-2 hours interval, the mean severity of 

POST was 2.5 in the Ketamine Gargle Group and 3.2 in the Placebo Gargle Group, with a 

statistically significant difference (P < 0.001). Similar trends were observed at the 2-6 hours and 

6-24 hours intervals, where the Ketamine Gargle Group experienced significantly lower severity 

of POST compared to the Placebo Gargle Group (P < 0.001 for both intervals). 
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Table 3: Severity of Postoperative Sore Throat (Numeric Rating Scale) 

Time Interval 

(hours) 

Ketamine Gargle Group 

(n=150) 

Placebo Gargle Group 

(n=150) 

P-

value 

0-2 2.5 ± 0.8 3.2 ± 1.0 <0.001 

2-6 2.2 ± 0.7 3.0 ± 0.9 <0.001 

6-24 1.8 ± 0.6 2.5 ± 0.8 <0.001 

 

This table provides insights into the analgesic consumption in the first 24 hours postoperatively 

for both groups. Participants in the Ketamine Gargle Group required significantly fewer 

analgesics, with a mean consumption of 210.3 mg, compared to the Placebo Gargle Group which 

had a mean consumption of 265.8 mg (P < 0.001). 

 

Table 4: Analgesic Consumption in First 24 Hours Postoperatively (mg) 

Group Mean ± SD P-value 

Ketamine Gargle 210.3 ± 45.6 <0.001 

Placebo Gargle 265.8 ± 58.1 

  

The table showcases the time taken for participants in both groups to meet the discharge criteria 

based on post-anesthesia recovery. The Ketamine Gargle Group demonstrated a significantly 

shorter time to meet discharge criteria, with a mean time of 129.7 minutes, compared to the 

Placebo Gargle Group which had a mean time of 142.5 minutes (P = 0.009). 

 

Table 5: Time to Meet Discharge Criteria (minutes) 

Group Mean ± SD P-value 

Ketamine Gargle 129.7 ± 18.3 0.009 

Placebo Gargle 142.5 ± 23.0 

  

This table outlines the levels of patient satisfaction and comfort reported by participants in both 

groups. In the Ketamine Gargle Group, 56.7% of participants reported excellent satisfaction, 

while 28.0% in the Placebo Gargle Group reported the same. Moreover, a higher proportion of 

participants in the Ketamine Gargle Group reported good satisfaction (38.0%) compared to the 

Placebo Gargle Group (53.3%). The differences in satisfaction levels were statistically 

significant (P < 0.001). 

 

Table 6: Patient Satisfaction and Comfort Levels 

Group Excellent (%) Good (%) Fair (%) Poor (%) P-value 

Ketamine Gargle 85 (56.7%) 57 (38.0%) 6 (4.0%) 2 (1.3%) <0.001 

Placebo Gargle 42 (28.0%) 80 (53.3%) 22 (14.7%) 6 (4.0%) 
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DISCUSSION 

The results of this present one-year, double-blind, randomized controlled trial provide valuable 

insights into the potential benefits of ketamine gargle in alleviating POST and enhancing patient 

outcomes. 

 

Our findings revealed a significant reduction in the incidence of POST among patients who 

received ketamine gargle compared to the placebo group. The lower incidence observed across 

all time intervals (0-2, 2-6, and 6-24 hours) suggests that ketamine gargle effectively mitigates 

the irritation and inflammation induced by endotracheal intubation. This aligns with prior studies 

that have demonstrated ketamine's anti-inflammatory properties and its ability to attenuate 

airway reflexes.
12,13

 The notable decrease in POST incidence is particularly promising, as it 

implies a potential reduction in immediate discomfort and longer-term recovery durations. 

 

Furthermore, the severity of POST was significantly lower in the ketamine gargle group 

throughout all time intervals. The observed differences are not only statistically significant but 

also clinically relevant, with the mean numeric rating scale scores consistently favoring the 

ketamine group. This underscores the potential analgesic effect of ketamine gargle in 

ameliorating the postoperative discomfort experienced by patients. Our results corroborate 

previous studies that have reported ketamine's analgesic efficacy in various clinical settings.
14,15

 

The observed decrease in POST severity could have far-reaching implications, as it may lead to 

improved patient comfort and satisfaction, earlier resumption of normal activities, and reduced 

healthcare resource utilization. 

 

In line with the reduction in POST, the ketamine gargle group exhibited a lower analgesic 

consumption in the first 24 hours postoperatively. This finding suggests that ketamine gargle not 

only reduces the need for analgesics but also contributes to effective pain management, further 

substantiating its potential as a viable intervention in perioperative care. Similar reductions in 

analgesic consumption have been reported in studies investigating ketamine's analgesic 

properties.
16,17 

 

The expedited time to meet discharge criteria observed in the ketamine gargle group is a 

noteworthy outcome. The shorter recovery duration is indicative of a smoother post-anesthesia 

recovery process, potentially attributed to the mitigation of POST-associated discomfort. This 

aligns with the study by Maruyama et al
18

, which demonstrated a faster recovery time with 

ketamine gargle. A shorter recovery period is not only beneficial for patients but also has 

implications for optimizing healthcare resource allocation. 

 

Patient satisfaction and comfort levels were significantly higher in the ketamine gargle group. 

The favorable patient-reported outcomes in terms of satisfaction and comfort corroborate the 

objective reductions in POST incidence and severity. These findings are consistent with previous 

investigations highlighting the potential of ketamine gargle in enhancing patient experience and 

overall satisfaction.
19,20 

 

Comparing our study's results with prior research, our findings align with studies that have 

demonstrated ketamine's analgesic and anti-inflammatory properties in various contexts.
12-15

 The 

present study extends this knowledge by showcasing the potential of ketamine gargle specifically 
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in preventing POST following endotracheal intubation during general anesthesia. The consistent 

pattern of reduced POST incidence, severity, and associated benefits in terms of analgesic 

consumption, recovery time, and patient satisfaction underscores the clinical relevance of 

ketamine gargle in perioperative care. 

 

While our study contributes substantial evidence supporting the efficacy of ketamine gargle, 

some limitations should be acknowledged. The study's focus on short-term outcomes warrants 

further investigation into the long-term effects of ketamine gargle. Additionally, factors such as 

variations in intubation techniques and patient populations may influence the outcomes and 

could be explored in future studies. 

 

In conclusion, this one-year double-blind randomized controlled study provides compelling 

evidence for the efficacy of ketamine gargle in preventing postoperative sore throat among 

patients undergoing general anesthesia with endotracheal intubation. The consistent reductions in 

POST incidence and severity, coupled with improved analgesic consumption, recovery time, and 

patient satisfaction, underscore the potential of ketamine gargle as a valuable addition to 

perioperative care. Further research into its long-term effects and broader applications is 

warranted, offering a promising avenue for enhancing patient outcomes and optimizing 

perioperative management. 
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