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ABSTRACT
Background: Sore throat and cough during emergence are common side effects of general anaesthesia and its
incidence is reported by 30-70% of patients after tracheal intubation. Also, not to forget the hemodynamic
fluctuations associated with it, adds on to the magnitude of the problem. Thinking of a simple and cost-effective way
to tackle this problem, this study was undertaken to determine the benefits of using intra-cuff lignocaine to prevent
post intubation sore throat and emergence cough. The objective of this study to assess the efficacy of intra-cuff 2%
lignocaine solution, in reducing emergence cough and post-operative sore throat after extubation in general surgery
patients intubated for 2-4 hours.
Methods: A prospective observational study where 100 ASA I and II status patients divided into 2 groups of 50 each
was compared. In one group ETT cuff was filled with air, while in the other group, 2% plain lignocaine solution was
used. Side effects like sore throat, coughing and blood pressure changes were assessed. Chi square and t-tests were
used to compare the findings.
Results: Among those patients where intra-cuff lignocaine was used, only 27.5% complained of sore throat and
12.5% had emergence cough, whereas among those patients where intra-cuff air was used, 72.5% had post-operative
sore throat and 87.5% of patients had cough on emergence.
Conclusions: This study proves that 2% intra-cuff lignocaine is an effective method in reducing post-operative sore
throat and emergence cough and thereby beneficial in controlling the hemodynamic changes associated with
emergence.
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INTRODUCTION
Endotracheal anaesthesia is today the most common form
of general anaesthesia and represents more than 80% of
the means by which airway and ventilation is maintained
for major surgeries. After intubation, inflating a cuff
around the endotracheal tube maintains a seal, but at the
same time, stimulates the irritant receptors in the trachea
resulting in coughing during emergence from

anaesthesia. Coughing induced by an endotracheal tube
can complicate emergence from general anaesthesia
especially in neurosurgical, ophthalmic, and vascular
procedures. The incidence of coughing on emergence
from general anesthesia in the presence of an
endotracheal tube has been estimated between 38% and
96%.1 The patient when unable to tolerate an endotracheal tube coughs on the tube and this is also called
bucking.

International Journal of Basic & Clinical Pharmacology | August 2020 | Vol 9 | Issue 8

Page 1226

Abraham JM et al. Int J Basic Clin Pharmacol. 2020 Aug;9(8):1226-1231

Mucosal erosion may also be caused by mucosal
dehydration and the patient bucking or coughing causing
friction between the tracheal mucosa and the endotracheal
tube, leading to post-operative sore throat. The overall
incidence of sore throat after general anaesthesia is
between 59-76% in 2002.2
Manoeuvres to reduce coughing include the
administration of IV or topically applied local
anesthetics, IV narcotic administration and tracheal
extubation in a deep plane of anesthesia; however, in
many cases they are undesirable.3-7 The benefit of
topically applied drugs before tracheal intubation is
limited to a short time post application, as they are
absorbed through the tracheo-bronchial mucosa.8
The cuff of an endotracheal tube is permeable to local
anesthetics, including lignocaine by the process of simple
diffusion. The cuff could act as a potential reservoir for a
local anesthetic, allowing diffusion and subsequent
anesthesia of the underlying mucosa. In this technique,
plasma levels of lignocaine rise much slowly than in
cases of direct topical application, thus reducing the risk
of toxicity. Topical anesthetics applied in this manner
might represent a novel technique to reduce adverse
emergence coughing and post-operative sore throat. This
study was undertaken to investigate the potential benefits
of inflating the cuff of an endotracheal tube with
lignocaine, rather than air i.e., to assess the efficacy of
intracuff 2% lignocaine in reducing emergence cough and
postoperative sore throat immediately and 4 hours after
extubation in general surgery patients intubated for 2-4
hours and to study the efficacy of intra-cuff 2%
lignocaine in maintaining normal blood pressure during
emergence from general anesthesia.
METHODS
The study was done in Government Medical College,
Kottayam, after obtaining approval from the Institutional
Ethics Committee. It was a prospective observational
study done in 2014 among 100 patients of ASA 1 and 2
status, belonging to age group of 18-60 years who
underwent general anesthesia requiring intubation for a
duration of 2 to 4 hours.
The practice of filling the cuff of the endotracheal tube
with lignocaine as well as air is a routine practice in the
institution. So, 50 patients who were given 2% intracuff
lignocaine (study group) was observed and compared to
50 patients who were given intracuff air (control group).
All patients satisfying the inclusion criteria were chosen
alternatively to be in the study group and control group.
Inclusion criteria
Inclusion criteria were patients between 18 and 60 years
of age with normal BMI and belonging to ASA PS-I
and II.

Exclusion criteria
Exclusion criteria were allergy to lignocaine, patients
with cardiovascular diseases, respiratory diseases,
obesity, difficulty in intubation and risk of aspiration,
Smokers, those undergoing airway, head and neck
surgeries and those with a previous history of airway
surgery.
Sample size
According to a previous study by Sagheer et al, minimum
sample size required was 25, based on the formula.9
N= [Z1-α/2 √2𝑃(1 − 𝑃) + Z1-B √𝑃1 (1-P1) + P2 (1P2)]2 ÷ (P1-P2)2
Study procedure
Data was collected with the help of a structured interview
schedule after obtaining written informed consent. Age,
weight, pulse rate and blood pressure were also recorded.
Patients were advised to remain nil orally after midnight
and all of them received tablet alprazolam 0.25 mg and
tablet ranitidine 150 mg orally, the night before surgery
and the morning of surgery. Pre-operative blood pressure
was recorded in operation theatre after connecting the
patient to continuous electrocardiogram, sphygmomanometer and pulse oxymetry. Intravenous cannulation
with 18G catheter was established. Injection fentanyl 2
mcg/kg/iv injection midazolam 0.02 mg/kg/iv and
injection glycopyrolate 10 mcg/kg/iv were administered
as pre-medication. After 3 minutes of pre-oxygenation,
anaesthesia was induced with 2 mg/kg propofol and
tracheal intubation done after giving vecuronium 0.08
mg/kg with appropriately sized cuffed endotracheal tube.
In the study group, endotracheal tube cuff was inflated
with 2% lignocaine. In the control group, endotracheal
tube cuff was inflated with air. The minimum volume
needed to prevent leak around the tube as confirmed by
palpation and auscultation was used in both cases.
Anaesthesia was maintained with nitrous oxide: oxygen
in the ratio 4:2. Muscle relaxation was attained by a
maintenance dose l/5th of loading dose.
Ventilation was controlled. Muscle paralysis was
reversed at the end of surgery with 0.05 mg/kg
neostigmine and 10 mcg/kg glycopyrolate. Blood
pressure was noted after reversal prior to extubation. The
incidence of coughing, bucking before extubation were
noted. Patient was extubated after fully deflating the cuff.
Post-operatively sore throat was assessed immediately
after surgery and after 4 hours.
Statistical analysis
SPSS v.16 was used to do the analysis. Association
between categorical variables was assessed using Chisquare test and comparison of means was done using
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independent sample t-test. A p value less than 0.05 was
considered to be statistically significant.
RESULTS

The mean rise of systolic BP following reversal was also
significantly lower in the patients who received
lignocaine 10.04 mmHg when compared to air in the ETT
23.45 mmHg (Table 3).

Majority of the patients 48.9% in the study group and
52.6% in the control group belonged to the age group
between 31-50 years (Table 1). The study group and the
control group were comparable with respect to age,
gender, ASA grade, body weight, duration of surgery and
baseline blood pressure (Table 2).
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The number of coughing/bucking episodes following
reversal showed a significant decrease among those
patients who had received lignocaine in the ETT. Of all
the patients who did not have any cough, 87.5% had
received lignocaine. Of all the patients who had more
than 4 episodes of coughs, all belonged to the group
which received air (Figure 1).
The incidence of sore throat in the immediate postoperative period was also significantly lower in patients
who had received lignocaine in ETT. Similar were the
results of those who had experienced sore throat after 4
hours (Figure 2).
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Figure 1: Comparison of the number of emergence
coughs in the two groups.
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Figure 2: Comparison of immediate post-operative sore throat and sore throat after 4 hours.
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Table 1: Clinical profile of the study participants.
Parameters
Age in years
≤30
31-50
>51
Gender
Male
Female
ASA grade
ASA 1
ASA 2
Body weight in kg
≤60
61-70
>70

Intervention group (n=50)
N (%)

Control group (n=50)
N (%)

9 (47.4)
23 (48.9)
18 (52.9)

Chi square

P value

10 (52.6)
24 (51.1)
16 (47.1)

1.92

0.909

33 (52.4)
17 (45.9)

30 (47.6)
20 (54.1)

0.386

0.534

37 (50.7)
13 (48.1)

36 (49.3)
14 (51.9)

0.051

0.822

22 (42.3)
19 (54.3)
9 (69.2)

30 (57.7)
16 (45.7)
4 (30.8)

3.410

0.182

Table 2: Comparison of the mean duration of surgery and baseline BP in the two groups.
Group
Mean
Duration of surgery
Lignocaine
3.071
Air
3.148
Baseline blood pressure
Lignocaine
125.88
Air
123.28

SD

T value

P value

0.522
0.513

0.743

0.459

12.232
12.563

1.048

0.297

Table 3: Change in systolic BP from baseline following reversal and in post-intubation period.
Factor
BP change at reversal
BP change at extubation

Group
Lignocaine
Air
Lignocaine
Air

DISCUSSION
A general anesthetics technique that would allow patients
to have a smooth extubation and a comfortable
postoperative period is highly beneficial. This study was
designed to compare the incidence of emergence cough
and post intubation sore throat when intra cuff lignocaine
was used compared to intra cuff air.
As per the results of the present study, all the patients
were identical with respect to the age, weight, ASA
grading and duration of surgery. Duration of surgery is a
factor that affects the outcome and its comparability adds
to the validity of the study.
Bucking or coughing on the endotracheal tube is one of
the important adverse effects during emergence from
general anaesthesia. Irritant or stretch stimuli in the
trachea caused by the tube and its cuff are the presumed
mechanisms which initiate the cough reflex through

Mean
10.039
23.452
7.184
10.573

SD
4.071
9.012
4.433
6.325

T value

P value

9.591

0.001

3.102

0.003

excitation of the sensory C fibres. This in turn produces
secondary neuroplasticity which is involved in the
development of post-operative coughing and sore throat.
These nociceptive stimuli can be blocked by topically
applied anesthetics.10 Sconzo et al demonstrated that
lignocaine placed in the cuff of an endotracheal tube,
diffused across the cuff membrane and Hirota et al
concluded that lignocaine diffusion across tracheostomy
cuff reduced tube discomfort.11,12
Combes et al conducted a study on intra cuff pressure and
tracheal morbidity and showed that cuff pressure
increased gradually during anesthesia in air inflated ETT
cuff but remained stable in saline inlated ETT cuff.
Fibreoptic examination revealed tracheal lesions at the
time of extubation in all patients of the air group while
only few had it in saline group.13 This also shows that it
would be a better option to inflate the ETT cuff with
saline (with 2% lignocaine) rather than with air alone.
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The number of coughing/ bucking episodes following
reversal was compared and surprisingly, we found that,
out of all the patients who did not have any cough, 87.5%
received lignocaine in the cuff ETT. Of all the patients
who had more than 4 episodes of coughs, all belonged to
the group which received air in the cuff ETT. There was a
statistically significant reduction in the number of coughs
among those who received lignocaine in the cuff. This
shows that lignocaine in the ETT cuff is effective in
preventing bucking/coughing. This was similar to the
study findings conducted by Waka Hirota.12

and emergence cough and thereby beneficial in
controlling the hemodynamic changes associated with
emergence.
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