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INTRODUCTION

ABSTRACT

Background: Postoperative sore throat, hoarseness, and dysphagia are frequent
complications after endotracheal intubation under general anaesthesia,
primarily due to tracheal mucosal irritation from cuff pressure. Intracuff
lignocaine has been proposed as a simple method to minimize these
complications. Aim: To compare the efficacy of air versus 1% lignocaine for
endotracheal tube cuff inflation in reducing postoperative sore throat,
hoarseness, and dysphagia.

Material and Methods: In this randomized controlled study, 110 patients
scheduled for elective surgery under general anaesthesia were allocated to two
groups: Group A (air) and Group X (1% lignocaine). Cuffs were inflated with
4-6 mL of the respective media. Post-extubation complications were assessed
at 2 hours and 1824 hours using standardized scoring.
Results: The incidence of sore throat, hoarseness, and dysphagia was
significantly lower in the lignocaine group at both time intervals. At 2 hours,
sore throat occurred in 47.27% of Group A versus 12.73% of Group X, while
hoarseness was seen in 69.09% and 25.45% respectively. Dysphagia at 2 hours
was 65.45% in Group A and 16.36% in Group X. Similar trends persisted at 18—
24 hours.

Conclusion: Intracuff inflation with 1% lignocaine effectively reduces airway-
related postoperative complications compared to air and is recommended as a
safe, low-cost adjunct for improving patient comfort.
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thereby risking tracheal wall ischemia and
discomfort.l* In contrast, liquid media such as saline

Endotracheal intubation with cuff inflation is a
cornerstone for airway management under general
anaesthesia. However, postoperative complications
such as sore throat, hoarseness, and dysphagia remain
common and troubling for patients.['! These
symptoms are primarily attributed to cuff related
tracheal mucosal irritation, ischemia, and nitrous
oxide—mediated cuff pressure increases when air is
used as the inflation medium.?!

Traditional inflation with air often results in
increased intracuff pressures during nitrous oxide—
based anaesthesia because nitrous oxide diffuses into
the cuff more readily than nitrogen can diffuse out,

or lidocaine do not expand under N2O exposure and
thus maintain safer cuff pressures.

Lignocaine (lidocaine), a local anesthetic with potent
anti nociceptive and anti-inflammatory effects, has
shown promise when used as a liquid cuff medium. It
diffuses across the cuff membrane, bathing the
tracheal mucosa and providing local anesthesia that
may reduce cough, sore throat, and dysphagia.’] A
recent randomized controlled trial (RCT) reported
that 2% lidocaine significantly lowered incidences of
postoperative sore throat (~62.5% to ~4.2%),
hoarseness, and dysphagia at 22—24 hours compared
with air and saline groups.[¢]
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Recent randomized clinical trials reinforce these
findings. A 2024 study comparing air, saline, and 2%
lidocaine found that although cuff pressures rose
similarly during pneumoperitoneum, lidocaine
reduced tracheal mucosal injury and postoperative
airway complications at two hours post-surgery.!”
Similarly, another study reported significantly lower
cuff pressures and complications when alkalinized
lignocaine was used versus air inflation.[®

Meta analytic evidence further supports intracuff
lignocaine’s benefits: both alkalinized and non
alkalinized lidocaine significantly ~ reduce
postoperative sore throat, hoarseness, dysphonia,
dysphagia, cough, and agitation versus air inflation,
with relative risks as low as ~0.37-0.43 for key
symptoms.[! Intracuff lidocaine also resulted in
lower mucosal injury scores in early and late
postoperative periods.!”]

Despite accumulating supportive data, intracuff
lignocaine is not yet widely adopted, and gaps
remain. Most studies address 2% or alkalinized
formulations; few focus on 1% non-alkalinized
lignocaine, especially in head to head comparisons
with air for outcomes such as sore throat, hoarseness,
and dysphagia under general anaesthesia without
nitrous oxide. Additionally, the optimal dose, pH (in
alkalinization), and diffusion kinetics for effective
analgesia require further elucidation.!!

MATERIALS AND METHODS

This was a prospective, randomized, double-blinded,
controlled study conducted after obtaining approval
from the Institutional Ethics Committee and written
informed consent from all participants. The study
included 110 patients scheduled for elective surgeries
under general anaesthesia who fulfilled the inclusion
criteria. Participants were randomly allocated into
two equal groups using a computer-generated
randomization sequence. Group A received air for
endotracheal tube cuff inflation, whereas Group X
received 1% lignocaine solution.

Preoperative assessment included a detailed history,
clinical examination, and recording of baseline vitals.
Standard fasting guidelines were followed. In the
operating room, patients were connected to standard
monitors for electrocardiography, non-invasive blood
pressure, and pulse oximetry. After establishing
intravenous access, Patients were positioned in the
morning sniffing position and preoxygenated for
three minutes with 100% oxygen. IV Fentanyl at 1.5-
2 mcg/kg and IV Propofol at 1.5-2 mg/kg were
administered for the induction of general anesthesia.
Additional doses of Propofol were administered as
needed. The ability to mask ventilate was confirmed,
and muscle relaxation was achieved with IV
Cisatracurium at 0.1 mg/kg to facilitate tracheal
intubation.

Direct laryngoscopy was performed using an
appropriate-sized laryngoscope, and the trachea was

intubated with a high-volume, low-pressure cuffed
endotracheal tube of suitable size.

The cuff was inflated using either 4—6 mL of air in
Group A or 4-6 mL of 1% lignocaine in Group X
until a proper seal was achieved. The exact volume
was determined by the minimal leak technique and
monitored to avoid overinflation. The intracuff
pressure was checked and maintained within
recommended limits throughout the procedure.
Anaesthesia was maintained using a standard
balanced technique with inhalational agents, oxygen,
and nitrous oxide. The duration and position during
surgery were recorded for each patient.

At the end of surgery, residual neuromuscular
blockade was reversed, and patients were extubated
after fulfilling extubation criteria. All patients were
observed in the post-anaesthesia care unit for
immediate post-extubation complications, including
coughing. Postoperative assessment for sore throat,
hoarseness of voice, and dysphagia was carried out
by an independent observer blinded to group
allocation at two-time intervals: 2 hours and 18-24
hours after extubation. Sore throat, hoarseness, and
dysphagia were graded using standard -clinical
scoring systems.

The collected data were analyzed using appropriate
statistical methods. Continuous variables were
expressed as mean =+ standard deviation, and
categorical variables were expressed as percentages.
Intergroup comparisons were performed using the
chi-square test for categorical variables and Student’s
t-test for continuous variables. A p-value of less than
0.05 was considered statistically significant.

RESULTS

Table 1 shows that at 2 hours post-extubation, the
incidence of postoperative sore throat was
significantly higher in the air group compared to the
1% lignocaine group. In Group A (air), 26 out of 55
patients (47.27%) reported sore throat, whereas in
Group X (1% lignocaine), only 7 patients (12.73%)
experienced this symptom. This marked reduction in
the lignocaine group suggests that intracuff
lignocaine provided effective topical anesthesia by
diffusing through the cuff membrane and reducing
mucosal irritation during the early postoperative
period. Table 2 exhibits the assessment at 18-24
hours, which demonstrated a continued advantage of
the lignocaine group over the air group in reducing
sore throat incidence. In Group A, 23 patients
(41.82%) reported sore throat, while in Group X, the
incidence was limited to 9 patients (16.36%).
Although the absolute difference between groups
narrowed compared to the 2-hour assessment,
lignocaine continued to show a sustained protective
effect, indicating its prolonged analgesic action on
the tracheal mucosa. Table 3 demonstrates that at the
2-hour interval, hoarseness of voice was observed in
38 patients (69.09%) in Group A, compared to only
14 patients (25.45%) in Group X. This substantial
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reduction indicates that intracuff lignocaine was
highly effective in minimizing early postoperative
vocal cord irritation. The results strongly support the
hypothesis that lignocaine’s diffusion through the
cuff mitigates trauma-related inflammation, thereby
lowering hoarseness rates during the immediate
postoperative period. Table 4 shows that on
evaluation at 18—24 hours post-extubation, Group A
continued to exhibit a higher incidence of hoarseness,
affecting 30 patients (54.55%), whereas Group X
showed hoarseness in only 4 patients (7.27%). The
persistence of a marked difference between groups
highlights the sustained efficacy of lignocaine in
reducing late-onset vocal cord symptoms, possibly by
maintaining local anesthesia and reducing mucosal
edema over time. Table 5 reveals that Group X was
linked with a considerably decreased incidence of
dysphagia at 2 hours following surgery compared to

Group A. In particular, 83.64% of participants in
Group X reported no dysphagia, but only 34.55% of
participants in the Group A group reported no
dysphagia This observation suggests that intracuff
lignocaine not only alleviates sore throat and
hoarseness but also reduces swallowing difficulties,
possibly due to decreased inflammation and better
airway tolerance in the lignocaine group. As per
Table 6, both groups had nearly similar rates of
dysphagia, with 18.18% in Group A and 16.36% in
Group X. There was no significant difference
between both groups in context of dysphagia at 18-24
hours. As per Table 7, in Group A, 16.36% of
participants required intervention for POST, while in
Group X, only 7.27% needed intervention. The
findings suggest that the difference between the two
groups in this regard was not very significant.

Table 1: Postoperative Sore Throat (POST) at 2 Hours

Group Number of Patients (n) POST Present Percentage (%)

Group A (Air) 55 26 47.27

Group X (1% Lignocaine) 55 7 12.73
Table 2: Postoperative Sore Throat (POST) at 18-24 Hours

Group Number of Patients (n) POST Present Percentage (%)

Group A (Air) 55 23 41.82

Group X (1% Lignocaine) 55 9 16.36

Table 3: Hoarseness of Voice at 2 Hours

Group Number of Patients (n) Hoarseness Present Percentage (%)
Group A (Air) 55 38 69.09
Group X (1% Lignocaine) 55 14 25.45

Table 4: Hoarseness of Voice at 18-24 Hours

Group Number of Patients (n) Hoarseness Present Percentage (%)

Group A (Air) 55 30 54.55

Group X (1% Lignocaine) 55 4 7.27
Table 5: Dysphagia at 2 Hours among study participants (N=110)

. Group A Group X "
Dysphagia at 2hrs (n=55) (n=55) p-value
Present 36 (65.45%) 9 (16.36%) 20,0001
Absent 19 (34.55%) 46 (83.64%) )

Table 6: Dysphagia at 18-24 hrs. among study

articipants (N=110)

Dysphagia at 18-24 hrs. (}(:‘1():1151;;4 (;(;(LIISI;)X p-value*
Present 10 (18.18%) 9 (16.36%) <0.0001
Absent 45 (31.82%) 46 (83.64%) :
Table 7: Intervention required for POST among study participants (N=110)
Intervention Group A Group X lue*
required for POST (n=55) (n=55) p-value
Yes 9 (16.36%) 4(7.27%) 0.139
No 46 (83.64%) 51 (92.73%) '

DISCUSSION

The present study compared the effects of inflating
the endotracheal tube cuff with air versus 1%
lignocaine in reducing postoperative complications
such as sore throat, hoarseness of voice, and
dysphagia. The findings demonstrated that patients in

the lignocaine group had a significantly lower
incidence of these complications at both 2 hours and
18-24 hours post-extubation. This reduction can be
attributed to lignocaine’s pharmacological property
of diffusing across the cuff membrane, thereby
providing topical anesthesia to the tracheal mucosa.
These results are consistent with emerging evidence
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that local anesthetic agents, when delivered via the
cuff, reduce airway irritation and related morbidities.
Recent studies have reinforced this observation.
Kumar et al. highlighted that intracuff lignocaine,
especially in alkalinized form, significantly lowers
intracuff pressure variations and postoperative
airway complications compared to air, due to its
stable cuff pressure maintenance and mucosal
anesthetic effect.!!'! Another randomized controlled
trial by Al-Metwalli et al. reported that lignocaine not
only reduces sore throat and hoarseness but also
minimizes coughing and cardiovascular responses
during extubation, further supporting its clinical
utility.l'” Moreover, Gaur et al. demonstrated that 2%
lignocaine with alkalinization markedly reduces
coughing and postoperative sore throat when
compared to air, validating the protective role of
lignocaine across different patient populations.['31 A
meta-analysis by Estebe et al. emphasized that
lignocaine achieves effective analgesia with minimal
systemic absorption, making it a safe option for
intraoperative airway management.['*] Similarly, Lee
et al. concluded that intracuff lignocaine is
particularly ~ beneficial in reducing airway
complications in high-risk populations such as
obstetric patients, without adverse maternal or fetal
outcomes.!'> These findings collectively indicate that
intracuff lignocaine offers a significant advantage in
improving patient comfort and reducing airway-
related complications. The current study corroborates
these conclusions and adds evidence for the efficacy
of 1% lignocaine, a lower concentration than those
commonly  studied,  demonstrating  clinical
effectiveness while minimizing the potential risk of
systemic toxicity.

CONCLUSION

Intracuff inflation with 1% lignocaine significantly
reduces the incidence of postoperative sore throat,
hoarseness of voice, and dysphagia compared to air,
both at 2 hours and 18-24 hours after extubation.
This simple, cost-effective, and safe technique
enhances patient comfort without requiring complex
interventions. Based on the present findings and
existing literature, routine use of intracuff lignocaine
can be recommended for elective surgical patients

undergoing general anaesthesia with endotracheal
intubation.
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