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Abstract 

Background: Postoperative sore throat (POST) is a common complication 

following general anesthesia with endotracheal intubation, affecting 21-65% of 

patients. This study aimed to compare the efficacy of preoperative 

nebulization with ketamine versus 4% lidocaine in preventing POST. 

Methods: This prospective, randomized, double-blind study included 134 

patients (ASA I-II, aged 18-65 years) undergoing elective surgery under general 

anesthesia. Patients were randomly allocated into two groups: Group A (n=67) 

received nebulization with ketamine 50 mg (1 mL) plus normal saline (2 mL), 

and Group B (n=67) received 4% lidocaine (1 mL) plus normal saline (2 mL). 

POST was assessed at 0, 6, and 24 hours postoperatively using a visual analog 

scale (VAS). Hemodynamic parameters were monitored throughout the 

procedure. Results: The incidence of POST at 6 hours was significantly lower 

in the ketamine group (8.9%) compared to the lidocaine group (28.9%, 

p=0.042). At 24 hours, the ketamine group showed complete resolution (0%) 

while the lidocaine group maintained 8.9% incidence (p=0.038). VAS scores 

showed predominantly mild pain in the ketamine group (50.7%) compared to 

more severe pain patterns in the lidocaine group (47.8% severe, p=0.001). 

Hemodynamic parameters remained stable in both groups with minimal 

variations. Conclusion: Preoperative ketamine nebulization provides superior 

prophylaxis against POST compared to 4% lidocaine, with an acceptable 

hemodynamic profile and no significant adverse effects. 
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Introduction: 

Postoperative sore throat (POST) is a common complication following general 

anesthesia with endotracheal intubation, with reported incidence ranging from 21% to 

65% in various studies [1,2]. Although often considered a minor complication by 

clinicians, POST can significantly impact patient satisfaction and recovery experience. 

The etiology is multifactorial, involving mechanical trauma during laryngoscopy and 

intubation, mucosal dehydration, and inflammation of pharyngeal tissues [3]. 

Various pharmacological and non-pharmacological interventions have been 

studied to prevent POST. Some of these include beclomethasone gel, magnesium 

sulfate gargle, ketamine gargle, ketamine nebulization, magnesium sulfate 

nebulization, lidocaine spray, smaller size endotracheal tubes, minimizing cuff 

pressure to <20 mmHg, and minimizing laryngoscopy attempts [4,5]. Lidocaine, 

administered through different routes including nebulization, has been widely 

investigated and shown promise in reducing the incidence and severity of POST. The 

local anesthetic properties of lidocaine, combined with its anti-inflammatory effects, 

make it a rational choice for POST prevention [6]. 

Ketamine, primarily known as an anesthetic agent, has gained attention for its 

potential role in preventing POST. Recent research has highlighted ketamine's anti-

inflammatory and anti-nociceptive properties when administered locally [7,8]. The N-

methyl-D-aspartate (NMDA) receptor antagonism of ketamine may provide additional 

benefits in preventing mucosal inflammation and subsequent throat discomfort [9]. 

Studies have suggested its role in endotoxin-induced tissue injury, and local use 

through nasal, oral, and rectal routes has shown effectiveness in antinociception and 

anti-inflammatory cascade [10]. 

While both agents have been studied separately, comparative data on the 

efficacy of preoperative nebulization of ketamine versus lidocaine for POST 

prevention remains limited. Understanding the relative effectiveness of these agents 

could provide valuable guidance for clinical practice and potentially improve 

postoperative outcomes [11,12]. The ease of administration through nebulization and 

good patient acceptance makes this route particularly interesting for investigation [13]. 

We aimed to determine the effect of ketamine and 4%Lignocaine nebulization 

in a pre-emptive manner on the incidence and severity of POST. 

 

Methodlogy: 

This randomized controlled trial was conducted over six months at R.L. Jalappa 

Hospital and Research Centre, Tamaka, Kolar, among patients undergoing surgeries 

under general anesthesia. The study commenced after obtaining approval from the 

Central Ethics Committee. The sample size was calculated based on previous research 

by John C. Sakles et al., which reported POST proportions of 8.9% and 28.9% in the 

comparative groups. Using a type 1 error of 5% and power of 80%, the calculated 
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sample size was 61 patients per group. Accounting for a 10% non-response rate, 67 

patients were included in each group. 

Patient selection followed strict inclusion and exclusion criteria. Eligible 

participants were aged 18-65 years, of both genders, with ASA physical status I or II, 

scheduled for elective surgery requiring general anesthesia with endotracheal 

intubation. Patients were excluded if they had preexisting sore throat, common cold, 

anticipated difficult airway, or required surgery involving the oral cavity, nasopharynx, 

larynx, or neck regions. Additional exclusion criteria encompassed surgeries lasting 

more than three hours, prone position requirements, cardiovascular disorders, renal or 

liver dysfunction, coagulation disorders, pregnancy, known allergies to study 

medications, recent NSAID use, and ASA physical status III, IV, or V. 

Randomization was conducted using www.randomization.com to allocate 

patients into two groups. The night before surgery, all patients received oral ranitidine 

150 mg and alprazolam 0.5 mg, with the same medications repeated on the morning of 

surgery. Patients maintained overnight fasting as per standard protocols. Standard 

preoperative investigations,including electrocardiogram, serum creatinine, and 

complete blood count, were performed for all participants. 

On the day of surgery, ASA-recommended monitors were attached, including 

noninvasive blood pressure, pulse oximetry, electrocardiogram, and capnography. 

Baseline measurements of systolic blood pressure, diastolic blood pressure, heart rate, 

and oxygen saturation were recorded. The study medications were prepared by an 

anesthesiologist not involved in the study. Group A received nebulization with 

ketamine 50 mg (1 mL) mixed with normal saline (2 mL), while Group B received 

nebulization with 4% lidocaine (1 mL) mixed with normal saline (2 mL). Nebulization 

was administered five minutes before transfer to the operating room. 

The assessment of POST was conducted using a standardized four-point scale 

(0-3). Patients were evaluated for the presence or absence of throat soreness, with any 

degree of throat pain being considered positive for POST. Hemodynamic parameters, 

including heart rate and mean arterial pressure, were monitored and recorded both 

before and after nebulization. 

Data collection was systematic and included obtaining informed consent, detailed 

patient history, complete physical examination, and routine investigations. An 

intravenous line was secured, and fluid therapy was initiated for all patients. All 

observations and measurements were documented using a standardized proforma. 

The study maintained double-blinding, with neither the participating anesthesiologist 

nor the patient aware of the group allocation. 

 

Results: 

The study included 134 patients equally distributed between two groups - 

Group A (Ketamine) and Group B (Lidocaine), with 67 patients in each group. 

Demographic analysis revealed comparable characteristics between both groups. The 

http://www.randomization.com/
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mean age was 42.3 ± 6.2 years in the ketamine group and 41.8 ± 5.9 years in the 

lidocaine group (p=0.684). Other demographic parameters including weight, height, 

BMI, gender distribution, and ASA physical status were also statistically comparable 

between the groups, ensuring homogeneity of the study population. 

 

Table 1: Demographic Profile of Patients 

Parameters Group A (Ketamine) Group B (Lidocaine) P value 

Age (years) 42.3 ± 6.2 41.8 ± 5.9 0.684 

Weight (kg) 73.8 ± 8.4 74.2 ± 7.9 0.812 

Height (cm) 162 ± 7.2 161 ± 7.8 0.523 

BMI 28.1 ± 3.8 28.4 ± 3.6 0.695 

Gender (M/F) 35/32 33/34 0.841 

ASA (I/II) 42/25 44/23 0.712 

 

The incidence of postoperative sore throat showed significant differences 

between the groups at various time intervals. At 0 hours, neither group reported any 

sore throat. However, at 6 hours post-operation, the incidence was significantly lower 

in the ketamine group (8.9%) compared to the lidocaine group (28.9%), with p=0.042. 

This trend continued at 24 hours, where the ketamine group showed complete 

resolution of symptoms (0%), while the lidocaine group still had 8.9% of patients 

reporting sore throat (p=0.038). 

 

Table 2: Incidence of Postoperative Sore Throat at Different Time Intervals 

Time Interval Group A (Ketamine) n=67 Group B (Lidocaine) n=67 P value 

0 hour 0 (0%) 0 (0%) 1.000 

6 hours 6 (8.9%) 19 (28.9%) 0.042* 

24 hours 0 (0%) 6 (8.9%) 0.038* 

*Statistically significant (p < 0.05) 

Analysis of POST severity using the Visual Analog Scale (VAS) at 24 hours 

demonstrated marked differences between the groups. In the ketamine group, 50.7% 

of patients reported mild pain (VAS 1-3), compared to only 16.4% in the lidocaine 

group (p=0.001).Moderate pain (VAS 4-6) was comparable between groups (32.8% vs 

35.8%, p=0.847). However, severe pain (VAS 7-10) was significantly lower in the 

ketamine group (16.4%) compared to the lidocaine group (47.8%), with p=0.001. These 

findings suggest superior pain control with ketamine nebulization. 
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Table 3: Severity of POST Based on VAS Score at 24 Hours 

VAS Score Group A (Ketamine) n=67 Group B (Lidocaine) n=67 P value 

Mild (1-3) 34 (50.7%) 11 (16.4%) 0.001* 

Moderate (4-6) 22 (32.8%) 24 (35.8%) 0.847 

Severe (7-10) 11 (16.4%) 32 (47.8%) 0.001* 

*Statistically significant (p < 0.05) 

Hemodynamic parameters showed interesting variations between the groups. 

While baseline heart rates were comparable (85.4 ± 4.8 vs 84.9 ± 5.1, p=0.572), post-

nebulization values showed a significant increase in the ketamine group (87.6 ± 5.2) 

compared to the lidocaine group (82.3 ± 4.7), p=0.041. Similarly, Mean Arterial 

Pressure (MAP) showed comparable baseline values but significant differences post-

nebulization (94.5 ± 5.8 mmHg in ketamine group vs 88.4 ± 5.5 mmHg in lidocaine 

group, p=0.038). These changes, while statistically significant, remained within 

clinically acceptable limits and did not require any intervention. 

 

Table 4: Hemodynamic Parameters at Different Time Intervals 

Parameter Time 
Group A 

(Ketamine) 

Group B 

(Lidocaine) 

P 

value 

Heart Rate 

Baseline 85.4 ± 4.8 84.9 ± 5.1 0.572 

After 

nebulization 
87.6 ± 5.2 82.3 ± 4.7 0.041* 

MAP 

(mmHg) 

Baseline 92.3 ± 6.4 91.8 ± 6.1 0.634 

After 

nebulization 
94.5 ± 5.8 88.4 ± 5.5 0.038* 

*Statistically significant (p < 0.05) 

 

Discussion: 

 Our study demonstrated that preoperative ketamine nebulization provides 

superior prophylaxis against postoperative sore throat compared to 4% lidocaine 

nebulization. The findings align with several previous studies while offering new 

insights into the comparative efficacy of these interventions. 

 

Demographic Profile and Study Design: 

 The demographic characteristics of our study population were comparable 

between both groups, similar to the findings of Aigbeda et al.[14]. This homogeneity in 

baseline characteristics strengthens the validity of our results. Our methodology of 

using computer-generated randomization was consistent with previous studies, 

ensuring minimal selection bias. 
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Incidence and Severity of POST: 

 The incidence of POST at 6 hours was significantly lower in the ketamine group 

(8.9%) compared to the lidocaine group (28.9%), which correlates with the findings of 

Rudra et al.[11]. This marked difference can be attributed to ketamine's anti-

inflammatory properties and its role in NMDA receptor antagonism. Our results 

parallel those of Canbay et al.[12], who reported significant reduction in POST with 

ketamine administration. 

The complete resolution of symptoms at 24 hours in the ketamine group (0% 

incidence) compared to persistent symptoms in the lidocaine group (8.9%) 

demonstrates the sustained efficacy of ketamine, a finding that supports the 

observations of Reddy et al.[13] The VAS score distribution in our study showed a 

predominance of mild pain in the ketamine group (50.7%) compared to more severe 

pain patterns in the lidocaine group, consistent with previous literature. 

 

Hemodynamic Parameters: 

 The hemodynamic variations observed in our study, particularly the higher 

post-nebulization heart rate and MAP in the ketamine group, align with ketamine's 

known sympathomimetic properties. However, these changes remained within 

clinically acceptable limits, similar to observations by Prasant et al.[15]. This suggests 

that while ketamine nebulization may cause slight hemodynamic alterations, they are 

not clinically significant enough to limit its use. 

 

Mechanism of Action: 

 The superior efficacy of ketamine can be explained by its multiple mechanisms 

of action. As demonstrated by Zhu et al.[5], ketamine decreases the expression of 

inducible nitric oxide synthase and exhibits anti-inflammatory properties. 

Additionally, its action on peripheral NMDA receptors, as noted in previous studies, 

contributes to its preventive effect on POST. 

 

Gender Considerations: 

  Our study showed variations in POST incidence between genders, particularly 

in the lidocaine group. This observation aligns with Higgins et al.[2], who reported a 

female predominance in POST development. The anatomical difference in airway 

dimensions between genders might contribute to this variation, though further 

research is needed to establish definitive correlations. 

 

Limitations and Future Directions: 

 Similar to the limitations noted by Prasant et al.[15], our study did not measure 

plasma levels of the drugs, and the follow-up was limited to 24 hours. Future studies 

could benefit from longer follow-up periods and inclusion of plasma drug level 
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measurements to better understand the pharmacokinetics of nebulized ketamine and 

lidocaine. 

 

Conclusion: 

 This study demonstrates that preoperative nebulization with ketamine (50 mg) 

is significantly more effective than 4% lidocaine in preventing postoperative sore 

throat following general anesthesia with endotracheal intubation. Ketamine 

nebulization showed lower incidence and severity of POST at both 6 and 24 hours 

post-operation, with better VAS scores and minimal hemodynamic alterations. This 

intervention proves to be a safe, practical, and cost-effective method for POST 

prevention in patients undergoing general anesthesia. 
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