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Abstract

Background: Postoperative sore throat (POST), post-extubation cough and hoarseness of voice are common complications following endotracheal intubation. Topical application of lubricants to the endotracheal tube has been proposed to reduce these airway symptoms, but evidence comparing betamethasone gel and lignocaine gel remains limited. Methods: This prospective comparative study included 80 adult patients undergoing elective surgery under general anaesthesia with endotracheal intubation. Patients were allocated to receive either betamethasone gel or lignocaine gel applied to the endotracheal tube (40 patients per group). The severity of POST, post-extubation cough and hoarseness of voice was assessed at 1, 6 and 24 hours after extubation using a four-point ordinal scale. Between-group comparisons were performed using the Mann-Whitney U test, while within-group changes over time were analysed using the Friedman test. Results: Baseline characteristics were comparable between the groups. Betamethasone gel significantly reduced POST severity compared with lignocaine gel at 1, 6 and 24 hours (all p < 0.001). Hoarseness of voice was also significantly lower at all postoperative assessments (p = 0.001, p < 0.001 and p < 0.001, respectively). Post-extubation cough severity was lower at 1 hour (p = 0.003) and 24 hours (p = 0.009), whereas no significant difference was observed at 6 hours (p = 0.130). Within-group analysis demonstrated a significant reduction in POST severity over time in both groups, while hoarseness decreased significantly only in the betamethasone group. Conclusion: Betamethasone gel applied to the endotracheal tube was more effective than lignocaine gel in reducing postoperative sore throat and hoarseness of voice during the first 24 hours after extubation. It also reduced post-extubation cough at 1 and 24 hours. Topical betamethasone gel is a simple and inexpensive intervention that may improve postoperative airway comfort following endotracheal intubation.
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INTRODUCTION
General anaesthesia with endotracheal intubation is routinely performed to secure the airway and facilitate controlled ventilation during a wide range of surgical procedures. Although it is an essential and generally safe procedure, airway instrumentation may result in pharyngo-laryngeal complications, including postoperative sore throat, cough, hoarseness of voice, dysphagia and vocal discomfort[1, 2]. Postoperative sore throat is among the most frequently reported adverse symptoms after general anaesthesia and may affect a substantial proportion of intubated patients[1, 3]. These symptoms are usually transient however, they contribute to early postoperative discomfort, impair communication and oral intake, and may adversely influence patient satisfaction with anaesthetic care[1, 2].
The pathogenesis of postoperative airway symptoms is multifactorial and is related primarily to trauma and inflammation of the pharyngeal, laryngeal and tracheal mucosa. Laryngoscopy, passage of the endotracheal tube, cuff-related mucosal pressure and intraoperative tube movement may produce epithelial injury, oedema and local inflammation[2, 3]. Their incidence and severity are further influenced by tracheal tube size, cuff pressure, duration of intubation, repeated intubation attempts and patient-related characteristics[2, 4-6]. Studies evaluating tracheal tube characteristics and cuff-pressure control have shown that reducing mechanical mucosal trauma can decrease postoperative sore throat and hoarseness, highlighting the importance of preventive measures during endotracheal intubation[4-6].
Different measures have been evaluated to prevent intubation-related airway symptoms, including optimisation of cuff pressure, modification of endotracheal tube characteristics and the use of topical pharmacological agents. Lignocaine gel is commonly used for endotracheal tube lubrication because of its local anaesthetic effect; however, systematic-review evidence has shown inconsistent benefit in preventing postoperative sore throat and related airway symptoms[7]. Topical corticosteroids have also been used because of their anti-inflammatory and anti-oedematous actions. A systematic review and meta-analysis reported a lower incidence of postoperative sore throat when corticosteroids were applied to tracheal tubes, both in comparison with non-analgesic controls and with lignocaine[8].
Many clinical studies have compared betamethasone gel with lignocaine jelly for prevention of postoperative sore throat, post-extubation cough and hoarseness of voice[9-13]. Although these studies generally suggest benefit with topical corticosteroid application, the findings for cough and hoarseness have been less consistent[9, 10, 14]. Differences in patient characteristics, anaesthetic technique, timing of postoperative assessment, and symptom-scoring methods also limit direct comparison among studies. Therefore, the present prospective comparative study was undertaken to compare betamethasone gel and lignocaine gel used for endotracheal tube lubrication in reducing postoperative sore throat, post-extubation cough and hoarseness of voice at 1, 6 and 24 hours after extubation in patients undergoing elective surgery under general anaesthesia.
MATERIALS AND METHODS
Study design and setting: 
This prospective comparative study was conducted in the Department of Anaesthesiology, Malla Reddy Institute of Medical Sciences and Hospital, Hyderabad, India, from December 2023 to December 2025, after obtaining approval from the Institutional Ethics Committee (Approval No. MRIMS/DHR-IEC-PG/MD/2022/58; dated 21 April 2023). Written informed consent was obtained from all participants before enrolment. 
Study participants: 
Adult patients aged 18–65 years of either sex who required elective surgery under general anaesthesia with endotracheal intubation and had American Society of Anesthesiologists (ASA) physical status I, II or III were eligible for inclusion. Patients with a recent sore throat, recent upper respiratory tract infection, chronic cough, known allergy to lignocaine or corticosteroids, or anticipated multiple intubation attempts were excluded. 
Sample size: 
Patients fulfilling the inclusion and exclusion criteria and undergoing elective surgery during the study period (December 2023 to December 2025) were enrolled consecutively. A total of 80 patients were included in the study, with 40 patients each in the betamethasone gel and lignocaine gel groups.
Study procedure: 
Eligible patients were assigned to one of the two study groups:
	Group A: Endotracheal tube lubricated with 0.05% betamethasone gel. 

	Group B: Endotracheal tube lubricated with 2% lignocaine gel. 


All patients underwent pre-anaesthetic evaluation and received routine preoperative care according to institutional protocol. Postoperative sore throat, post-extubation cough and hoarseness of voice were assessed at 1, 6 and 24 hours after extubation using the four-point ordinal scoring system [Table. 1]. 
Statistical analysis: 
Data were analysed using IBM SPSS Statistics for Windows, version 24.0 (IBM Corp., Armonk, NY, USA). Categorical variables were expressed as frequencies and percentages and compared using the Chi-square test or Fisher's exact test, as appropriate. Ordinal outcome scores were compared using the Mann–Whitney U test. A P value <0.05 was considered statistically significant.
	Outcome	Score	Criteria
	Postoperative sore throat	0	No sore throat at any time since operation
	1	Minimal sore throat (complaint only on questioning)
	2	Moderate sore throat (complaint reported spontaneously by patient)
	3	Severe sore throat associated with hoarseness or voice change
	Post-extubation cough	0	No cough
	1	Minimal cough
	2	Moderate cough
	3	Severe cough
	Hoarseness of voice	0	No hoarseness of voice
	1	Hoarseness noticed only by the patient
	2	Hoarseness evident during assessment
	3	Easily noticeable hoarseness

Table 1 
RESULTS
Baseline characteristics: Total 80 patients were enrolled with 40 patients each allocated to the betamethasone and lignocaine groups. The two groups were comparable with respect to age, sex and ASA physical status, with no statistically significant differences in baseline characteristics [Table. 2].
	Characteristic	Betamethasone (n = 40) No. (%)	Lignocaine (n = 40) No. (%)	P value
	Age (years), mean ± SD	41.65 ± 11.89	41.03 ± 12.33	0.818
	Female	15 (37.5)	18 (45.0)	0.650
	Male	25 (62.5)	22 (55.0)	 
	ASA I	14 (35.0)	17 (42.5)	0.711
	ASA II	13 (32.5)	13 (32.5)	 
	ASA III	13 (32.5)	10 (25.0)	 

Table 2: Baseline characteristics of the study participants 
Postoperative sore throat: The distribution of postoperative sore throat severity at 1, 6 and 24 hours in both groups is presented in [Fig. 1]. Compared with the lignocaine group, patients receiving betamethasone consistently demonstrated a higher proportion of symptom-free patients and a lower proportion with moderate or severe sore throat at all postoperative assessments. Between-group comparison showed significantly lower postoperative sore throat severity scores in the betamethasone group at 1 hour (p < 0.001), 6 hours (p < 0.001) and 24 hours (p < 0.001).
Postoperative cough: The distribution of postoperative cough severity is shown in [Fig. 2]. The betamethasone group demonstrated a greater proportion of patients without cough throughout the postoperative period. Between-group comparison showed significantly lower postoperative cough severity in the betamethasone group at 1 hour (p = 0.003) and 24 hours (p = 0.009), whereas the difference at 6 hours was not statistically significant (p = 0.130).
Fig. 1: Distribution of postoperative sore throat severity scores at 1, 6 and 24 hours in the betamethasone and lignocaine groups. Between-group comparisons at each postoperative time point were performed using the Mann–Whitney U test 
Fig. 2: Distribution of postoperative Emetic Compliance and Hoarseness of Voice severity scores at 1, 6 and 24 hours in the betamethasone and lignocaine groups. Between-group comparisons at each postoperative time point were performed using the Mann–Whitney U test 
Hoarseness of voice: The distribution of hoarseness of voice severity is shown in [Fig. 2]. Betamethasone was associated with a greater proportion of patients without hoarseness and fewer patients with moderate or severe symptoms at each postoperative assessment. Between-group comparison demonstrated significantly lower hoarseness severity scores in the betamethasone group at 1 hour (p = 0.001), 6 hours (p < 0.001) and 24 hours (p < 0.001).
Within-group changes in symptom severity over time: Within-group analysis using the Friedman test demonstrated a significant reduction in postoperative sore throat severity over time in both treatment groups. Hoarseness of voice severity decreased significantly over time in the betamethasone group but not in the lignocaine group. No significant change in postoperative cough severity was observed over time in either group [Table. 3].
	Outcome	Betamethasone χ² (df = 2)	P value	Lignocaine χ² (df = 2)	P value
	Postoperative sore throat	12.42	0.002	11.07	0.004
	Postoperative cough	2.39	0.302	0.20	0.904
	Hoarseness of voice	12.93	0.002	3.19	0.203

Table 3: Within-group comparison of postoperative airway symptoms over time using the Friedman testFriedman test comparing symptom severity at 1, 6 and 24 hours within each treatment group.
 
DISCUSSION
The present prospective comparative study showed that betamethasone gel applied to the endotracheal tube was associated with lower postoperative sore throat and hoarseness of voice severity scores than lignocaine gel throughout the first 24 hours after extubation. Post-extubation cough scores were also lower at 1 and 24 hours, although the difference at 6 hours was not statistically significant. Within-group analysis showed a significant reduction in postoperative sore throat severity over time in both groups. Hoarseness of voice decreased significantly over time in the betamethasone group only, whereas post-extubation cough did not show a significant change over time in either group.
The lower postoperative sore throat scores observed with betamethasone are consistent with previous studies. Sumathi et al.[9] reported lower incidence and severity of postoperative sore throat with betamethasone gel than with lignocaine jelly and no lubrication. Similar findings were reported by Fayyaz et al.[11] and Thapa et al.[10], whereas Alam et al.[12] found no significant difference at 24 hours. The meta-analysis by Singh et al.[15], which included 70 randomised controlled trials, also ranked topical corticosteroids among the most effective interventions for preventing postoperative sore throat, whereas topical lidocaine was the least effective.
The observed findings are biologically plausible because topical corticosteroids reduce mucosal inflammation and oedema resulting from endotracheal tube contact with the pharyngo-laryngeal mucosa. Consistent with this mechanism, Kuriyama et al.[8] reported that corticosteroids applied to tracheal tubes reduced postoperative sore throat compared with both non-analgesic controls and lignocaine. However, the present study was not designed to establish the precise mechanism responsible for the observed differences.
Sumathi et al.[9] reported lower incidences of postoperative cough and hoarseness of voice with betamethasone gel than with lignocaine jelly. Similarly, the present study demonstrated lower cough severity at 1 and 24 hours and consistently lower hoarseness severity with betamethasone throughout the first 24 hours after extubation. However, Thapa et al.[10] did not observe significant reductions in either symptom, while Alam et al.[12] found no significant difference in postoperative cough despite lower hoarseness with betamethasone at 24 hours. Consistent with these findings, Zhang et al.[16] reported that prophylactic corticosteroids reduced postoperative sore throat and hoarseness more consistently than postoperative cough.
Postoperative sore throat, cough and hoarseness are common but often underestimated complications of endotracheal intubation that may adversely affect patient comfort and satisfaction. The present findings suggest that topical betamethasone gel is a simple, inexpensive and readily available intervention that may reduce these postoperative airway symptoms, particularly sore throat and hoarseness, without requiring additional equipment or changes in anaesthetic technique. Future multicentre studies with larger and more diverse patient populations, longer follow-up and a no-lubrication control group may provide further evidence on the optimal use of topical airway lubricants. 
CONCLUSION
Betamethasone gel applied to the endotracheal tube significantly reduced postoperative sore throat and hoarseness of voice compared with lignocaine gel throughout the first 24 hours after extubation. Post-extubation cough was also significantly reduced at 1 and 24 hours. Topical betamethasone gel is a simple, inexpensive and readily available intervention that may improve postoperative airway comfort following endotracheal intubation.
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