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Sore throat and coughing after tracheal extubation is a common clinical problem encountered during
general anaesthesia. These complications ha ve been directly correlated with the size of the endotracheal
tube used during surgery. There is no effective treatment at present for postoperative sore throat or
hoarseness inspite of attempts to reduce its incidence and severity.
Objectives: This research was designed to assess incidence of sore throat, coughing and hoarseness of
voice following extubation with intracuff air, saline, 4% lignocaine and hydrocortisone.
Materials and Methods: We included 400 patients in the age group 18-65 years belonging to ASA I and II
undergoing elective general, orthopaedic, gynaecological, and urological surgeries under GA in the study.
Based on the agent used for inflation of cuff randomization was done into four groups of 100 patients each
namely group A (Cuff inflation with air), S (Cuff inflation with saline), L (Cuff inflation with lignocaine)
and H (Cuff inflation with hydrocortisone). The study was single blinded by keeping the anaesthesiologist
away who was not present at the time of intubation assessed cough, sore throat and hoarseness scores to
achieve the blinding.
Results: The incidence of sore throat in group L was significantly less compared to other groups at all the
four intervals. Also, the overall incidence of cough was significantly less in group L at all the four intervals
except at 24 hours where group L, H also had fewer patients reporting cough. With respect to hoarseness,
group L was significantly better than group H and group S but the hoarseness was the worst in group A.
Conclusion: The present study confirmed that, 4% lignocaine as cuff inflating agent, reduce d the incidence
of postoperative sore throat, cough and hoarseness when compared to air, normal saline and hydrocortisone.
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Contributory mechanisms include trauma to the tonsillar
pillars, pharynx, tongue, larynx and trachea, 4 drying out
of mucosal membrane in the trachea with endotracheal
intubation or the upper airway following anaesthesia by
mask, involvement of cuff-tracheal surface contact area
that have the largest cuff tracheal surface contact upon
inflation 5,6 infection, type of cuff, cuff pressure and
inflating agent of the cuff. Drying effects of anaesthetic
gases and anti-sialagogue effects of anticholinergic drugs
also play a role. 7 A irway related problems like sore throat
and others tend to occur in patients who have undergone
tracheal intubation. 8

1. Introduction
Sore throat and hoarseness after general anaesthesia with
tracheal intubation are reported to occur in 21% to 65%
of patients. 1 Coughing after endotracheal extubation are
most bothersome clinical problems faced during general
anaesthesia. Though a minor complication, any one of
these may be troublesome, and can make the patient
feeling uncomfortable. 2 Various complications such as
bronchospasm, surgical site bleeding, myocardial ischemia,
arrhythmias, increased intraocular and intracranial pressure
are frequently associated. 3,4
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There are different methods for prevention of intubation
related sore throat. Many pharmacological interventions
have been suggested but none have been totally successful. 1
Various factors have been evaluated to reduce the rise in
cuff pressure such as repeated inflation deflation technique,
use of O2 -N2 O mixture, polyurethane cuff and liquid
cuff media like lignocaine, hydrocortisone, saline. At
present there is no effective therapy for the prevention
of postoperative sore throat or hoarseness in patients.
Still this aspect requires further research for prevention
of this problem. There is an ongoing search to prevent
these problems. Hence our study was undertaken to
assess incidence of sore throat, cough and hoarseness of
voice following extubation with intracuff air, saline, 4%
lignocaine and hydrocortisone.
2. Materials and Methods
The present study was conducted in the Department of
Anaesthesiology, Basaveshwara medical college hospital
and Research centre, Chitradurga. A total of 400 patients,
between 18-65 years of age with Mallampati grading I and
II, belonging to ASA class I and II, undergoing elective
general, orthopaedic, gynaecological, neurosurgical and
urological surgeries carried out under general anesthesia
were included in the study. Patients with anticipated difficult
intubation, laryngeal disease/trauma, Mallampati grading
III and IV, allergy to lignocaine, ASA class III and IV were
excluded from the study. Ethical committee clearance and
informed consent was obtained prior to the commencement
of the study. Randomization was done based on the agent
used for inflation of cuff, randomization was done using
computer generated randomization into four groups namely;
Group A – Cuff inflation with air; Group S – Cuff inflation
with saline; Group L – Cuff inflation with lignocaine; Group
H – Cuff inflation with hydrocortisone.
Age and sex of the patients was recorded and history was
taken. After thorough pre-anaesthetic evaluation, patients
were allocated by computer generated randomization into
group A or group S or group L or group H, on the day
of surgery according to randomization plan. Intravenous
(IV) line secured with 18 G canula for males, 20G
canula for females in a peripheral vein. Study subjects
were premedicated with Midazolam 0.05 mg/kg body
weight, fentanyl 1.5 microgram/kg body weight. Patients
preoxygenated with 100% oxygen for three minutes.
Patients were induced with propofol 1.5- 2 mg/kg body
weight, atracurium 0.5 mg/kg body weight to facilitate
tracheal intubation.
Laryngoscopy done and trachea
intubated using cuffed endotracheal tube (portex), orally.
Tube size of 7.0 mm was used in females and 8.0 mm in
males, three minutes after giving atracurium.
For group A endotracheal tube inflated with a syringe,
with air as inflating agent and the cuff pressure set at
20 cm of water with a portex cuff inflator. For group
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S, L and H the amount of air required to attain the set
cuff pressure that is, 20 cm of water measured and the
same amount of saline, lignocaine 4% and hydrocortisone
2% respectively injected to inflate the cuff. Cuff pressure
measured just before deflating the cuff and recorded,
Extubation was performed after checking for spontaneous
ventilation, ability to follow verbal commands (eye opening,
tongue protrusion). Immediately post extubation, patients
were assessed for cough, sore throat and hoarseness of voice
and subsequently at 6,12 and 24 hours after extubation.
The sore throat, cough and hoarseness of voice was
assessed using Kazemi A et al. and Sun-young Park et al.
assessment score. 9,10
Statistical analysis was expressed as percentages and
continuous data was expressed as mean ± standard
deviation (SD). The comparison among the groups was done
by appropriate statistical test using chi-square test, unpaired
‘t’ test and one way ANOVA test. A ‘ p ’ value of < 0.05
was considered as significant.
3. Results
In the present study overall 45.5% were males and 54.5%
were females with male to female ratio of 1:1.19. However,
the comparison between the groups showed equal gender
distribution among all the four groups (Table 1). In this
study the mean age of the patients in group A, S, L and
H were 37.68 ± 12.54, 37.09 ± 13.54, 38.12 ± 13.32 and
38.38 ± 12.26 years respectively. There was no statistical
difference between the mean age among all the four groups
(Table 2). In the present research 70.5% had ASA I status
and 29.5% had ASA II status. We found that there was no
statistical difference between the four groups (Table 3).
The incidence of sore throat at the beginning was absent
in 87% of patients in group L compared to group A, S and
H (61%, 76% and 81% ) respectively which is statistically
significant (p=0.002 ). At 6 hours, 26% of patients had
mild sore throat in group A compared to group L, H and
S (9%, 18% and 20%) (p=0.002) (Graph 1), which is again
statistically significant. No sore throat was observed in 97%
of patients in group L, 96% in group S and 95% in group
H at 12 hours which is significantly low when compared to
group A 84% (p=0.001) (Graph 2). Lastly at 24 hours 95%
of the patients in group A had no sore throat and among 5%
it was mild suggesting significantly higher incidence of sore
throat in group A compared to other groups (p=0.002).
The incidence of cough at the beginning was significantly
less in group L (7% patients with mild and 5% with
moderate) compared group A, S and H (p=0.005). A t
6 hours the incidence of mild cough was high in group
A (20%) compared to group S (15%), H (13%) and L
(8%) and severe cough was observed only in group A
(1%). However, the result was statistically not significant
(p=0.159) (Graph 3), at 12 hours in group A among nine
percent patients mild cough and among one percent patients
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moderate cough was present suggesting significantly higher
incidence of cough compared to other groups (p=0.008)
(Graph 4) and at 24 hours duration cough was absent in
group L and H whereas mild cough was observed in group
A among seven percent patients and one percent in group S
patients. The result was statistically significant (p=0.001).
The incidence of hoarseness at the beginning was absent
in 90% of the patients in group L compared group H (83%),
S (77%) and A (65%). This difference was statistically
significant (p=0.005). At 6 hours, the peak incidence of
mild hoarseness and moderate hoarseness was 20% and
11% respectively in group A and S compared to (7%)
in group L patients which was statistically significant
(p=0.036) (Graph 5). At 12 hours 11% patients had mild
hoarseness in group A and in group S 2 % patients had
mild hoarseness suggesting significantly higher incidence of
hoarseness compared to other groups (p<0.0001) (Graph 6)
and at 24 hours duration 2% of patients had mild hoarseness
in group A wherein no hoarseness was seen in group S, L
and H patients. However, the result was statistically not
significant (p=0.110).

Graph 3: Incidence of cough at 6 hours

Graph 4: Incidence of cough at 12 hours
Graph 5:

Graph 1: Incidence of sore thraoat at six hours

Graph 5: Incidence of hoarseness at six hours

4. Discussion
Graph 2: Incidence of sore throat at 12 hours

Endotracheal intubation is usually carried out during
surgeries under general an aesthesia to control respiration
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Table 1: Gender distribution
Groups
Group A
Group S
Group L
Group H
Total
x2=3.59

Male
No
42
46
53
41
182

Female
%
42%
46%
53%
41%
45.5%

Total
No
58
54
47
59
218
DF=3

%
58%
54%
47%
59%
54.5%

No
100
100
100
100
100

%
100%
100%
100%
100%
100%
p=0.309

Table 2: Mean age
Groups

Mean Age (Years)
Mean
37.68
37.09
38.12
38.38
DF=399

Group A
Group S
Group L
Group H
F=0.1907

SD
12.54
13.54
13.32
12.26
p=0.900

Table 3: ASA Grades
Groups
Group A
Group S
Group L
Group H
Total
x2=0.529

ASA Grade I
No
73
71
69
69
282

ASA Grade II
%
73%
71%
69%
69%
70.5%

Total
No
27
29
31
31
118
DF=3

%
27%
29%
31%
31%
29.5%

No
100
100
100
100
100

%
100%
100%
100%
100%
100%
p=0.912

because of oedema and granuloma formation. When
the obstruction becomes severe, surgical intervention is
required. But these injuries can impair normal functioning
of the larynx and their protective roles and predispose the
patient to pulmonary aspiration also sometimes. 13
Laryngotracheal complications like sore throat, hoarseness, cough are seen more with one or all these three
complications together. 14 Various other factors are corelated with the occurrence of such complications which
includes age, gender, seasonal variations, an aesthetic
medications and gases, the number of trails for intubation,
its duration, area of surgery and application of lidocaine or
steroids. 11
Graph 6: Incidence of hoarseness at 12 hours

and protect airways.
Airway related problems are
commonly seen after extubation. Of this, sore throat and
hoarseness were among the most common complications
of endotracheal intubation in the first 24 hours after the
procedure. 11,12 Majority of the patients have little degree
of airway injury post extubation. But injuries to trachea
are usually minor and reversible. Rarely there will be
development of acute or chronic obstruction of the airway

Long duration of cuff inflation can result in mucosal
ischaemia and further airway complications such as coughing. Various pharmacological and non-pharmacological
methods have been tried to decrease post extubation airway
problems. Lignocaine, an amide local anaesthetic when
inserted intracuff acts as a reservoir which being liquid
will prevent diffusion of N2 O intracuff and also permeates
through semipermeable membrane of polyvinyl chloride
cuff to provide soothing effect on tracheal mucosa and helps
in reducing pressure induced necrosis, cough reflex.
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Intracuff hydrocortisone delivers the drug in smaller
doses and do not come in direct contact with the patients
airway compared with widespread lubrication of the tube
with hydrocortisone which may increase the drug dose in
contact with the mucosa of the oropharynx, larynx, and
trachea, resulting in higher systemic absorption. 11
A recent prospective study from Dhaka on 10 0 patients
undergoing surgical operations lasting less than 120 minutes
with 2% lignocaine (Group L), distilled water (Group W)
and air (Group A) as endotracheal cuff inflating agent
showed that, 71% of lignocaine group in comparison to
62% distilled water group and 34% air group reported
none of the above complications during the entire study
period. The study reported an advantage in using lignocaine
as an endotracheal tube cuff inflating agent in reducing
postoperative sore throat and hoarseness in comparison to
distilled water and air. 1 Although the results of the present
study were similar to these results, the cuff inflating agents
used were different.
A double-blind randomized study from Chicago in 1997
used lignocaine as ETT cuff inflating agent among 110
patients with physical status ASA I and II. Patients ETT
cuffs were inflated with either air or lignocaine. There
was no difference between groups in age, sex or an
aesthetic management. The incidence of sore throat was
significantly different at the 24-hour evaluation (56% air vs.
35% lignocaine, p = 0.01). 15 But no reports on cough or
hoarseness of voice was recorded. The observations were
similar to the current research stating very less incidence of
sore throat in group L at all the four intervals except at 24
hours.
In 1999 a prospective randomized study was conducted
in USA comparing the incidence and occurence of sore
throat after using lignocaine, saline, or air to inflate the
ETT cuff. The study group included female adult patients
who are undergoing general an aesthesia for gynaecological
procedures with all AS A physical status I, II, or III.
The statistical analysis showed that there was no statistical
difference in postoperative sore throat among the three
groups of lidocaine, saline, and air. But they also assessed
the cough and hoarseness of the voice. 16 Interestingly,
these results were contradictory to our study which can be
attributed to different factors such as age, gender and sample
selection.
Yet another double-blind, randomized controlled study
in cluding 126 intubated patients comparing the incidence
and occurence of sore throat and hoarseness following
inflation of the ETT cuff using air or saline was done. The
overall incidence of sore throat and hoarseness was 18% but
there was no statistically significant difference between the
groups (air 15.9%, saline 14.5%). 17 A very similar results
was seen when compared with this present study. Intracuff
lignocaine was found to be very effective in decreasing the
post - operative sore throat in a study done by Altintas et
al. 18

5. Conclusion
The present research concludes that usage of 4% lignocaine
as a cuff inflating agent will reduce the incidence of post operative sore throat, cough and hoarseness when compared
to air, normal saline and hydrocortisone. But the few
drawbacks of present study w ere mainly the time constraint,
exclusion of other variables like deleterious habits history,
type of surgery and anaesthetic agent used. Hence, we
suggest further research should be conducted considering
the drawbacks and inclusion of the variables with larger
sample.
6. Source of Funding
None.
7. Conflict of Interest
None.
References
1. Higgins PP, Chung F, Mezei G. Postoperative sore throat after
ambulatory surgery. Br J Anaesth. 2002;88:582–584.
2. Ali NP, Tauhid-Ul-Mulck, Noor M, Mollick T, Ahmed M, et al.
Lidocaine as Endotracheal Tube Cuff Inflating Agent . JAFMC
Bangladesh. 2009;5(1):25–28.
3. Bidwai AV, Bidwai VA, Rogers CR, Stanley TH. Blood-pressure and
pulse-rate responses to endotracheal extubation with and without prior
injection of lidocaine. Anesthesiol. 1979;51:171–173.
4. Leech P, Barker J, Fitch W. Proceedings: Changes in intracranial
pressure and systemic arterial pressure during the termination of
anaesthesia. Br J Anaesth. 1974;46:315–316.
5. Loeser EA, Orr DL, Bennet GM, Stanely TH. Endotracheal tube cuff
design and postoperative sore throat. Anaesthesiol. 1976;45:684–684.
6. Loeser EA, Machin R, Colley J, Orr D, Bennet GM, Stanely TH.
Post operative sore throat- importance of endotracheal tube conformity
versus cuff design. Anaesth. 1978;49:430.
7. Smith G, Atkinhead AR. Textbook of Anaesthesia. London Churchill
Livingstone ; 2001,. 4th ed.
8. Hahnel J, Treiber H, Konrad F, Mutzbauer T, Steffen P, et al.
Performance characteristics of a novel reusable intermediate-volume,
low pressure cuffed endotracheal tube.
Acta Anaesth Scand.
1994;38:363–367.
9. Kazemi A, Amini A. The effect of betamethasone gel in reducing sore
throat, cough, and hoarseness after laryngo-tracheal intubation. MEJ
Anesth. 2007;19(1):197–204.
10. Park S, Kim SH, Lee A, Cho S, Chae WS, Jin HC. Prophylactic effect
of dexamethasone in reducing postoperative sore throat. Korean J
Anesthesiol. 2010;58(1):15–19.
11. Stride PC. Post operative sore throat: Topical hydrocortisone. Anesth.
1990;45:968–971.
12. Stock MC, Downs JB. Lubrication of tracheal tubes to prevent sore
throat from intubation. Anesthesiol. 1982;75:418–420.
13. Pribe HJ, Henke W, Hedley-Whyte J. Effects of tracheal intubation on
laryngeal acoustic waveforms. Anesth Analg. 1988;67:219–227.
14. Christensen AM, Willemoes-Larsen H, Lundby L, Jakobsen KB.
Postoperative throat complaints after tracheal intubation. Br J Anaesth.
1994;73:786–787.
15. Navarro RM, Baughman VL. Lidocaine in endotracheal tube cuffs
reduces postoperative sore throat. Clin Anaesth. 1997;9(5):394–397.
16. Husson J, Porter NE, Sidou V. Postoperative sore throat: incidence
severity after use of lidocaine, saline, or air to inflate the endotracheal

Rajegowda and Ashwini G S / Indian Journal of Clinical Anaesthesia 2019;6(4):502–507
tube cuff. AANA J. 1999;67:49.
17. Malhotra S, Singh M, Malhotra N. Tracheal Morbidity Following
Tracheal Intubation: Comparison of Air, Saline and Lignocaine used
for Inflating. Cuff J Anaesth Clin Pharmacol. 2006;23(2):163–167.
18. Altintas F, Bozkurt P, Kava G. Lidocaine 10% in endotracheal tube
cuff; blood concentrations, haemodynamic and clinical effects. Eur J
Anaesth. 2000;17:436–478.

Author biography
Sandeep Kattepura Rajegowda Senior Registrar

507

Ashwini G S Assistant Professor

Cite this article: Rajegowda SK, Ashwini G S . Intra-Cuff lignocaine,
saline, Air and hydrocortisone on incidence of post-extubation airway
complications – A randomised controlled study. Indian J Clin Anaesth
2019;6(4):502-507.

