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Incidence of cough and sore throat post-extubation is known to be increased in cigarette
smokers. Simple methods with minimal side-effects like application of 2% lignocaine jelly is
observed to reduce such complications in the normal population. The rationale of this study
is to directly compare such effects between smokers and non-smokers.It is an observational
study including 60 participants aged between 20 to 60 years with ASA 1 and 2 physical status
undergoing elective surgery under general anaesthesia. The patients were randomized in to
two groups — smokers and non-smokers. Lignocaine 2% jelly was applied to endo-tracheal
tube cuffs in both groups. Comparison was made between the two groups with regards to
post operative cough and sore throat at intervals of 1 hour and 24 hours post extubation as
well as hemodynamic variability at pre-induction, 3 mins, 15 mins post intubation and 3
mins post extubation. Students t-test, Fishers exact test and Mann-Whitney test was used for
comparison between the two groups.1-hour sore throat was significantly lower in non-smoker
group (p=0.000). However, incidence of 24-hour sore throat was comparable (p=0.104). The
number and severity of cough was greater in smoker group, even after the application of 2%
lignocaine jelly (p=0.003). There was no significant difference in hemodynamic variables pre
and postoperatively.Noticeable difference was observed between smokers and non-smokers
with regard to respiratory complications post-extubation. We must consider smoking as a public
health hazard and effects of chronic smoking cannot be discounted when taking in to account
benefits observed with lignocaine jelly on ET tube cuffs.
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Endotracheal intubation causes airway
mucosal inflammation and irritation. Occurrence of
cough and sore throat post-extubation is known to
be increased in cigarette smokers due to the loss of
epithelial integrity. The aim of various anaesthetic
providers is to reduce the complications of cough
and increase post-operative patient comfort. Simple
and easy methods with minimal side effects like
application of local anaesthetics like lignocaine

2% jelly have been used for the same!. However,
the impact of chronic smoking on this effect has
been the topic of evaluation for years. Respiratory
complications peri-operatively have been known
to be trimmed down by the use of lignocaine
applied topically to the airways exercising
different administration techniques such as sprays,
gels. During extubation as well as subsequently
postextubation, for a period of 24 hours, coughing
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and sore throat is a crucial problem as seen in
patients administered general anaesthesia.”* Some
of the factors affecting the incidence of such sequel
are endotracheal tube cuff size and design, use
of lubricants, ease of intubation, age, gender and
environmental factors such as cigarette smoking.* A
number of studies have analyzed the correlations of
these factors with sequelae.>®’# The effectiveness
of lignocaine has been studied to minimize the
hemodynamic changes during extubation as well
as prevention of post extubation cough and sore
throat in various patients undergoing endotracheal
intubation®'°. Improvement in endotracheal tube
tolerance without compromising full emergence
from general anaesthesia is ideal."

Ranging from its impact on the
hemodynamic parameters such as elevated blood
pressure, heart rate, respiratory system such as its
effect on the oxygen uptake and delivery as well
as its interference with drug metabolism, smoking
can cause a plethora of effects which serves as
a challenge during general anaesthesia'?. In this
scenario, it becomes essential for studies show
casing the contrast between smokers and non-
smokers with regards to post-operative recovery
following general anaesthesia. Many studies
have analyzed topical or intravenous use of local
anaesthetics and corticosteroids to reduce such
complications separately for smokers and non-
smokers, but not as a direct comparison. The study
was conducted with the objective to compare the
effectiveness of lignocaine 2% jelly in smokers vs.
non-smokers to reduce post-extubation cough and
sore throat, which is relevant given the widespread
use and availability of lignocaine 2% jelly.

MATERIALS AND METHODS

An experimental study, encompassing
60 patients scheduled for elective surgeries under
general anaesthesia was conducted in hospitals
of Kasturba Medical College, Mangaluru from
December 2017 to August 2019 after Institutional
Ethics Committee approval was taken. The study
population was sub-divided in to two groups: G1
comprising of smokers and G2 comprising of non-
smokers. They were aged between 20-60 years,
of ASA 1 and 2 physical status who were able
to comprehendand G1 group consisted of heavy
smokers. Randomisation was done using computer

generated randomisation. According to a study
reported in the September issue of “International
Journal of Environmental Researchand Public
Health” 2013, heavy smoking was defined as “20
or more cigarettes per day, or 20 or more pack-
years”!. A pack-year is calculated by “multiplying
the number of cigarettes smoked per day by the
number of years of smoking”".

Patients at risk for difficult intubation,
sore throat and chronic cough as well as those with
respiratory ailments (like asthma) were excluded
from the study.

A written, informed consent was obtained
from all the patients after explaining the procedure.
A pre-anaesthetic check up was done including
detailed history and physical examination,
baseline hemodynamic measurements and routine
investigations.

Following administration of 1 mg
midazolam and 2 microgm/kg fentanyl, patients
were induced with 5mg/kg of thiopentone or
propofol and 1.5 mg/kg succinylcholine or 0.5mg/
kg atracurium. Intubation was undertaken using
appropriately sized endotracheal tubes (ET).
Anaesthesia was maintained with oxygen, nitrous
oxide and inhalational agents such as sevoflurane
with assisted ventilation.

A standard procedure of application
of 2% lignocaine jelly on ET tube cuffs was
carried out in both the groups. In both the groups,
topical lignocaine was applied to attenuate airway
responses during intubation. After the procedure,
patients were extubated when they were fully
awake and able to respond to verbal commands
(eye opening or handgrip) and moved all four limbs.
The pre-induction and post-induction vitals such
as systolic, diastolic blood pressure and the pulse
rate were noted. The observations were done at 3
and 15 mins post intubation as well as 3 mins post
extubation. In the post-operative ward, episodes
of coughing , sore throat and laryngospasm were
noted

Severity of cough was assessed using
4-Point cough scalel5 at intervals of 1 and 24 hours
post extubation
0: patient did not display any cough (Nil)

1: patient exhibited short bursts of coughs with no
discomfort (Mild)

2: patient exhibited cough for less then 5 seconds
with discomfort (Moderate)
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3: patient displayed cough for more then 5 seconds
with bucking as well as acute discomfort due to
irritation (Severe)

Post extubation, at intervals of 1 hour and
24 hours, sore throat was evaluated using 4- point
scalel5. 0: corresponding to no sore throat
1: corresponding to mild (raises concern only on
asking)
2: corresponding to moderate (raises concern on
their own)
3: corresponding to severe (hoarseness or voice
change, associated with throat pain)
Additional side effects like vomiting and nausea
were also noted.'¢
Statistical Analysis

SPSS (Statistical Package for the Social
Sciences) version'” was used to analyze the data.

Group | (Smokers)

Qm

Multiple tests were used to assess the variables
using students t-test, Fishers exact test and
Mann-Whitney test. Statistical significance was
established with p value<0.05.

RESULTS

The mean age and weight in the patients of
Group lwere 38.97+10.31 years and 70.40+10.29
kgs respectively and for Group 2 were 38.71+9.27
years and 63.65+ 10.02 kgs respectively.

The mean systolic, diastolic pressures
and the mean heart rate in the pre-induction period
in Groupl were 131.23+9.02 mmHg (Table 1),
81.77+4.58mmHg (Table 2) and 74.07+6.79
beats per minute (Table 3) respectively. The
corresponding values in patients of Group 2 were

Group 2 (Non-smokers)
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47.01%

Fig. 1. Comparison of cough grade for smokers & non-smokers groups (n = 30) (% of group)

Group | (Smokers)

6.3%
4T.1%
50.re
kLR ]

Group 2 (Non-smokers)

0 - No Sore
Thaoat
1 - Mild Sore
Thaoat

= 2 « Moderate
Sore Throat

= 3 - Severe Soee
Thaoat

Fig. 2. Comparison of sore throat after 1 hour for smokers (Groupl) and non-smokers (Group 2) groups (n=30)
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124.59+14.12 mmHg, (Table 1) 78.24+5.15 mmHg
(Table 2) and 70.91+7.67 (Table 3) beats per
minute respectively. The mean systolic, diastolic
pressures and the mean heart rate at 3 minutes
post intubation in Group 1 were 119.77+9.47
mmHg (Tablel), 76.97+5.16mmHg (Table 2) and
68.90+5.86 beats per minute (Table 3) respectively.
The corresponding values in patients of Group 2
were 114.35+13.37 mmHg (Tablel), 73.71+5.35
mmHg (Table 2) and 66.09+ 6.89 beats per minute
(Table3) respectively. The mean systolic, diastolic
pressures and the mean heart rate at 3 minutes
postextubation in Group 1 were 123.93+9.01
mmHg (Tablel), 80.13+£5.26 mmHg (Table 2) and
70.67+ 6.31 beats per minute (Table3) respectively.
The corresponding values in patients of Group 2

were 118.18+13.26 mmHg (Tablel), 77.41£5.05
mmHg (Table 2) and 67.21+6.50 beats per minute
(Table 3) respectively.

The incidence of coughs was greater for
smokers versus non-smokers (p=0.003). (Table
4) The cough was graded as mild, moderate and
severe. Mild to moderate coughs were observed
in 60% of smokers as compared to 61.8% in non-
smokers. However, severe cough grading was
observed in 33.3% of smokers as compared to 2.9%
in non-smokers. The cough grading was higher in
smokers versus non-smokers (p=0.001). (Figure 1)
The incidence and severity of sore throat at 1 hour
was higher in smokers compared to non-smokers
(p=0.000) (Figure 2). Similarly, the incidence
was comparable after 24 hours across both the

Table 1. Systolic blood pressure measurements (in mmHg)(n=30)

95% Confidence Interval for
Standard T test
Maan Deviation Mezn value)
Lower Bound | Upper Bound P
: : Group 1 | 131.23 9.016 127.87 134.60 ’
Pre-induction 031 [Sig*
Group 2 | 124.59 14.123 119.66 129.52
3 mi Group 1 | 119.77 9.471 116.23 123.30
3 mins post P 070 INst
intubation  |Group2 | 114.33 13369 109.69 119.02
15 mi t Groupl | 116.10 9.148 112.68 119.52
? mmslpos P 119 Inst
inmbation  \Group2 | 111.50 13.417 106.82 116.18
3 mins post [Group1| 123.93 9.005 120.57 127.30 dis Kigd
: : g
extubation Group2 | 118.18 13.263 113.55 122.80 )
Table 2. Diastolic blood pressure measurements (in mmHg)(n=30)
dard 95% Confidence Interval for
Mean Sm,l _' Mean Ttest
Deviation : p value)
Lower Bound | Upper Bound
y ; Group 1 | 81.77 4.576 80.06 83.48
Pre-induction 005 [HS®*
Group 2 78.24 5.147 76.44 £0.03
3 mins post Group 1 76.97 5.163 75.04 T8.89 o1 lsiet
; ] i Si
infubation  \Group2 | 73.71 5.351 71.%4 75.57 :
5 mi Group 1 | 74.93 5717 72.80 77.07
]'. mins Ipost P 2 049 [sigt
intubation Group 2 7218 5.283 70.33 74.02
3 mi Group 1 80.13 5.257 78.17 82.10
3 mins ];_:ost TOU] 039 |sigt
extubation  (Group2 | 77.41 5.052 75.65 79.17
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groups (p=0.104). (Table 4) No incidence of
laryngospasm, nausea and vomiting were observed.

Lignocaine has been used over the
period of time in numerous ways to reduce the
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DISCUSSION

Table 3. Pulse Rate (in beats per minute)(n=30)

complications associated with endotracheal
intubation in surgeries requiring general anaesthesia
such as cough and sore throat. Some of the forms
of administration of lignocaine are intravenous,
aerosolized sprays, lubrication in the form of jelly
or lignocaine inserted into the cuffs of endotracheal
tubes. These methods have been compared in

"y Standard 95% Confidence Interval for Mean | T feq
ean s
Deviation Lower Bound Upper Bound [P value)
~ lcroup1| 74.07 6.787 71.53 76.60
Pre-induction 088 [NS*
Group2 | 70.91 7.665 68.24 73.59
i Group 1 | 68.90 5.863 66.71 71.09
2 MDD gt P 086 [Ns*
intubation Group2 | 66.09 6.886 63.69 68.49
i Group 1 | 65.80 5.979 63.57 68.03
3 IRN P 2 082 [NS*
intubation Group2 | 63.03 6.483 60.77 65.29
i Group 1 T70.67 6.310 68.31 73.02
SALTE o L 035 [sigt
extubation Group2 | 67.21 6.494 64.94 69.47
Table 4. Incidence of sore throat and cough between two groups after 24 hours
Mann-Whitney
Count | Mean |Standard Deviation | Median
test p value
No. of |Group | 30 1.93 1.081 2.00 000 HS
coughs |Group2 | 34 88 808 1.00
Post Group | 30 1.90 960 2.00 000 HS
operative
cough |Group2 | 34 .85 784 1.00
grade
Sore throat |Group 1 30 1.60 724 1.00 000 HS
at | hour |Group2 | 34 79 946 1.00
Sore throat |Group 1 | 30 .30 596 .00 042 Sig
at 24 hours |Group 2 | 34 .06 239 00
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various studies but the key difference has not
been established considering differences between
smokers and non-smokers.

The main findings of the present study are
that in smokers, respiratory complications such as
cough and sore throat occur post-extubation in a
greater degree vs. non-smokers. However, these
complications are managed effectively by applying
lignocaine jelly 2% on ET tube cuffs. As smokers
are more prone to irritable airways, the prophylactic
use of lignocaine jelly on ET tube cuffs before
intubation is shown to have a greater influence in
cutting down the incidence of complications in
nonsmokers who are not exposed to the ill effects
of smoking. We have delineated two separate
groups Glincluding smokers and G2 including
non-smokers in the study.

In our study, in group G2, 35.3% of the
population had no cough post-extubation where as
only 6.7% in group G1 were extubated without the
incidence of cough. On the other hand, 33.4% of
group G1 had severe cough. This is in accordance
with a study conducted by Jawad ef a/1 which also
compared the incidence of cough post extubation
between smokers and non-smokers. The method
used by Jawad ef a/l was 0.5% lignocaine which
was dropped into the tube continuously through
out the procedure. 86% of smokers without
intervention had cough whereas 30% in non-
smokers. Within the smoker group, the incidence
of cough was reduced to 35.2% with intervention
of lignocaine thus implying that lignocaine
installation has a positive effect on post-extubation
sequalae. The Jawad ef al study took into account
only severe cough defined as more than 3 efforts
and also included bucking as criteria. In contrast,
our study outlines the implications on various
grades of coughing. Lignocaine jelly is observed to
reduce the severity as well as occurrence of cough
in the normal population, however as we see it with
regard to two specific groups, it doesn’t prove to
be a significant tool to determine the effects of
chronic smoking on airway complications during
extubation.

In another study by Narimani et a/**, the
use of lignocaine gel applied over ET tube cuff was
shown to have no role in moderating the incidence
of cough and sore throat immediately after surgery.
Our study demonstrates a clear benefit of 2%
lignocaine jelly across both the groups, however

the benefit was observed more in non smokers.

In another study (Ji won Lee et al*®), no
incidence of sore throat was observed in 42% of
the sample population treated with lignocaine jelly.
In our study, 47.1% of non-smokers had no sore
throat after 1 hour with lignocaine jelly applied
on ET tube cuffs. They however took into account
the shape of the ET tube cuff which was tapered.
In our study, the significance of the shape of the
cuff was not established. Their sampling method
did not account for the harmful impact of smoking
which was done in our study.

The theory behind constant use of local
anesthetic in order to block the tracheal nociceptive
receptors has been helpful in diminishing
incidence of sore throat. In our study, incidence of
sore throat of moderate to severe degree was seen
in 46.4% smokers and 17.6% nonsmokers 1 hour
postsurgery. In a recent study by Navarro et a/30,
intra cuff lignocaine 4% showed unexpected results
in preventing postextubation sore throat, where in
no patients treated with lignocaine had evidence of
sore throat as compared to intracuff normal saline
in the control group. This study however, took into
account ET tube cuff pressure as a higher pressure
can increase morbidity. Intracuff lignocaine might
be a superior technique to reduce postoperative
respiratory complications as outlined by their study
in the general population. Their role with regard
to smokers specifically remains to be studied and
there is further scope of comparison with 2%
lignocaine jelly.

In study by Soltani et al’', the number
of coughs has been projected to be 3.6+0.1 after
pre-treatment with 2% lignocaine jelly. Our
study shows a marginal reduction of the number
of coughs to 1.93+1.08 including the deleterious
effects of smoking. On the other hand, significant
improvement is observed in terms of reduction in
number of coughs for non-smokers to 0.88+0.808.

In study by Basaranoglu et al*?, use of
5% lignocaine jelly on ET tubes led to incidence
of severe sore throat at 1 hour after surgery to
be 12%. In our study, using 2% lignocaine jelly,
shows the observed incidence to be 13.3% amongst
smokers which was comparable to the previous
study where in no specific differentiation within the
study sample regarding smoking. In our study,in
the non-smoker group, a clear benefit is observed
with incidence of severe coughing being 8.8%.
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This reinstates the fact that 2% lignocaine jelly
has a beneficial effect in reducing cough and sore
throat postextubation drastically in nonsmokers.

It is advised to stop smoking eight
weeks before surgery in optimum conditions.
However, abstinence from smoking for 24 hours
before surgery also has some impact in preventing
cardio-vascular and respiratory complications
of general anaesthesia in smokers. Smoking
impairs the integrity of laryngeal epithelium
causing inflammation and dysplasia thus leading
to increased airway reactivity to mechanical and
chemical stimulation. Hence, smokers are at a
higher risk of exacerbated airway reflexes in
the postextubation period. Higher incidence of
laryngospasm and peri-operarative desaturation is
observed in smokers leading to higher requirements
for oxygen and analgesia as compared to non-
smokers, post-operatively. To prevent these
complications, 2% lignocaine jelly applied on
ET tube cuffs is a standardized procedure in our
institution.

Lignocaine targets the mucosa in contact
with the endo-tracheal cuff and reduces tracheal
stimuli. It induces anaesthetic action and increases
tube tolerance in the patients.

We must consider smoking as a public
health hazard and the effects of chronic smoking
cannot be discounted when taking into account the
benefits observed with lignocaine jelly on ET tube
cuffs.

There is additional scope in exploring the
comparative impact of other forms of lignocaine
application in reducing postoperative complications
for smokers and nonsmokers.

CONCLUSION

Our study has compared and shown a
marked benefit in non-smokers with regard to post-
extubation sore throat and cough as compared to
smokers with application of 2% lignocaine jelly on
endotracheal tube cuffs.
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