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EFFECT OF NEBULIZED LIGNOCAINE ON PREVENTION OF POSTOPERATIVE SORE
THROAT FOLLOWING LAPAROSCOPIC CHOLECYSTECTOMY
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ABSTRACT

Post-operative sore throat (POST) is one of the common side effects of general anesthesia with
endotracheal intubation. Several medications have been tried for the prevention of POST.
Nebulized lignocaine is easily available, easily administered, cost-effective, and acts immediately
with a short duration of action and minimal systemic effects with no long-term residual effects.
We conducted this study to find the prevalence of POST when preoperative nebulization with
2% lignocaine is used in patients following laparoscopic cholecystectomy. We also studied the
factors associated with POST. This study was done in 100 patients who underwent laparoscopic
cholecystectomy and received preoperative lignocaine nebulization. The incidence of POST was
measured at 0, 6, 12, and 24 hours postoperatively and various risk factors that might have
predisposed for the development of POST were also studied. The mean age of the patients was
42.53+12.82 years. A total of 40 patients (40.0%) experienced POST at any time point during
the study period. The majority of patients had mild i.e. Grade 1 POST (11-21%). Patients with
a BMI > 30 kg/m?, CL grade 4, high cuff volume, airway trauma, higher duration of intubation,
and higher pneumoperitoneum duration had a greater incidence of POST at all post-operative
periods. We concluded that nebulization of 5 ml of 2.0% lignocaine decreases the intensity and
treatment requirement for POST and has minimal side effects. A higher incidence of POST is
seen in patients who had a higher CL grading, higher BMI, high cuff volume, airway trauma,
higher duration of intubation, and longer pneumoperitoneum duration.
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INTRODUCTION

Postoperative sore throat (POST) is one of the
common side effects of general anesthesia with
endotracheal intubation. The incidence of POST
can vary from 14.4 to 81.0%.'2 The postulated
etiology of POST is the mechanical injury that
occurs during intubation, damage to the mucosa
due to the pressure from the endotracheal tube
(ETT) cuff, and dehydration of the mucosa.**
A number of predisposing factors have been
identified such as the size of the endotracheal
tube used, cuff pressure, female sex, duration of
anesthesia, surgical positioning, and aggressive
oropharyngeal suctioning.b It has been found
that choice of laryngoscope whether Macintosh
laryngoscope or Glide Scope also influences the
incidence and intensity of POST.?

If tracheal intubation is required, different
intubating techniques and drugs have been
used prophylactically to alleviate POST.*
The application of lignocaine gel on the
endotracheal tube is widely used for the
prevention of POST.” But some studies found
when lidocaine is applied as a spray or lubricant
before intubation, the incidence of sore throat
increases rather than decreases.??

Nebulization is a safe and easy route of drug
administration. When nebulized, lidocaine acts
locally in oral as well as pharyngotracheal areas
and has been used to treat intractable cough
as well as asthma and for instrumentation of
the upper airway with very less side effects.10?
Nebulized lignocaine acts immediately, reaches
up to the lower airway, has minimal systemic
side effects, and has no long-term residual
effects.’ Various studies have found lignocaine
nebulization to be effective in preventing
and reducing the severity of POST following
endotracheal intubation.”®* We conducted
this study to determine the incidence of
POST in patients undergoing laparoscopic
cholecystectomy, nebulized with lignocaine
before intubation.

METHODS AND MATERIALS

This observational study was conducted from
August 2021 to February 2022 in the post-
anesthesia care unit (PACU) of Nepal Medical
College Teaching Hospital after approval from
the Institutional Review Committee (Ref. No.:
014-078/079). Among all the patients who
underwent laparoscopic cholecystectomy
under general anesthesia with endotracheal
intubation, only the patients who were more
than 18 years and received preoperative 2.0%
lignocaine nebulization were included in the

study. The required sample size for the study
was calculated assuming the risk of POST to
be 50.0% as no study assessing POST in the
Nepalese population undergoing laparoscopic
cholecystectomy has been conducted to our
knowledge. For a 95.0% confidence interval
and 10% error margin, the required minimum
sample size was 97 patients. However, we
included 100 patients. Patient’s preanesthetic
assessment forms were reviewed and if the
patient had a history of preoperative sore
throat, hoarseness, or recent upper respiratory
tract infection, recent use of the nonsteroidal
anti-inflammatory drug or steroids, if pregnant
or lactating were excluded from the study.
Informed written consent was obtained from
all the patients who met the inclusion criteria.

In the PACU patients were observed for the
first 24 hours. Data collection was done by
a senior anesthetic resident on duty and
included anesthesia record review and patient
interview. From the anesthesia record, the
patient’s Cormack Lehane grade, airway
trauma if present at the time of laryngoscopy
or extubation, duration of pneumoperitoneum,
and total duration of intubation were obtained.
The time of admission to the PACU was marked
as the beginning of the 24-hour observation
period. Patients were interviewed for the
presence and absence of POST immediately on
arrival at PACU (0 hour), at the 6™ hour, 12"
hour, and 24™ hour. Postoperative sore throat
was said to be present if the patient had pain
or discomfort or both during swallowing. If the
presence of POST was reported, patients were
asked to grade its severity on a 4-point scale (0-
3) as per the Edmonton Symptom assessment
system index in which 0 = no sore throat; 1 =
mild sore throat; (patient complains of sore
throat only when asked); 2 = moderate sore
throat (complains of sore throat on his/her
own); 3 = severe sore throat (change in voice
or hoarseness associated with throat pain).?
The POST with a severity of more than 1 was
treated as per our hospital treatment protocol.

In this study, airway trauma was said to
be present if blood was seen on the airway
instruments at any time during laryngoscopy
and extubation. The mean value of the volume
of air injected in the endotracheal tube cuff
was calculated. Those who had a cuff volume
higher than the mean value were grouped as
high cuff volume and those who had a cuff
volume lower than the mean value were
considered to have low cuff volume. Duration
of pneumoperitoneum was taken as the time
frominsufflation to release of CO,. Amean value
for the duration of pneumoperitoneum was
derived. If the duration of pneumoperitoneum
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was less than the mean it was considered short
and if the duration of pneumoperitoneum
was more than the mean it was considered
long. Similarly, total intubation duration was
considered as the time from intubation till
patients were extubated. A mean value of
total intubation duration was calculated. The
intubation duration was said to be short if the
duration was less than the mean value and
long if the duration was higher than the mean
value. Descriptive statistics were performed.
Quantitative data were expressed as the mean
+ SD, and qualitative data were expressed as
absolute frequencies (number) and relative
frequencies (percentage).

RESULTS

A total of 100 patients were included over
the study period. Patient characteristics are
presented in Table 1.

Atotalof40patients(40.0%) experienced POST at
any time during the study period. The incidence
of POST was highest at the 6% postoperative

Table 1: Patient characteristics

Age (Mean+SD) 42.53 +12.82 years

Female 80

Male 20

BMI (Mean+SD) 26.14+3.99
BMI

< 18.5 (Underweight) 4

18.5 - 25 (Normal) 38
25 - 30 (Overweight) 37
>30 (Obese) 21
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Fig. 1: Severity of POST in various post-operative
periods.

hour. There was a decline in the incidence of
POST at the 12" and 24™ postoperative hour. Of
those who experienced POST, the majority of
patients had mild i.e. Grade 1 POST (11.0-21.0%)
which spontaneously resolved with time. Only
one patient had grade II post and none of the
patients experienced grade III POST (Fig. 1).

The incidence of POST at 0 and 6 hours is similar
in both sexes. However, a greater percentage of
females had POST at 12 and 24 postoperative
hours compared to male patients.

Considering BMI and POST, the incidence of
POST increased with increasing BMI with the
greatest incidence seen among patients with
BMI >30kg/m?. Among patients who had BMI>
30kg/m?, 23.8% experienced POST at 24 hours
while patients with BMI less than 18 had no
POST at 24 hours and only one experienced
POST at 0 and 6 hours postoperatively (Table 3).

Table 2: Prevalence of POST in relation to sex at 0, 6, 12, and 24 hours postoperative period

POSTO POST6 POST12 POST24
F =280 17 (21.25%) 20 (25%) 12 (15%) 12 (15%)
M=20 4 (20%) 6 (30%) 1 (5%) 0
Total 21 26 13 12

Table 3: Prevalence of POST in relation to BMI at 0, 6, 12, and 24 hours postoperative period

POSTO POST6 POST12 POST24
Underweight 1/4(25%) 1/4(25%) 0 0
Normal weight 6/38 (15.78%) 9/38(23.68%) 3/38 (7.98%) 3/38 (7.98%)
Overweight 7/37 (18.91%) 9/37 (24.32%) 5/37 (13.52%) 4/37 (10.81%)
Obese 7/21 (33.33%) 7/21 (33.33%) 5/21 (23.8%) 5/21 (23.8%)
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Fig. 2: Occurrence of POST in relation to CL score.

Table 4: Prevalence of POST with various intra-operative factors

POSTO

POST6 POST12 POST24

Cuff volume
19/57 (33.33%)
2/43 (4.65%)

High (>mean)

Low (<mean)

19/57 (33.33%)
7/43 (16.2%)

8/57 (14.03%)
5/43 (11.62%)

8/57 (14.03%)
4/43 (9.3%)

Airway trauma
No (83)
Yes (17)

17/83 (20.48%)
4/17 (23.5%)

21/83 (25.3%)
5/17 (29.41%)

9/83 (10.84%)
4/17 (23.5%)

7/83 (8.43%)
5/17 (29.41%)

Total intubation duration
10/43 (23.25%)
11/57 (19.29%)

Long (>mean)
Short (<mean)

12/43 (27.9%)
14/57 (24.56%)

6/43 (13.95%)
7/57 (12.28%)

7/43 (16.24%)
5/57 (8.77%)

Pneumoperitoneum duration
10/43 (23.25%)
11/57 (19.29%)

Long (>mean)

Short (<kmean)

12/43 (27.9%)
14/57 (24.56%)

6/43 (13.95%)
7/57 (12.28%)

7/43 (16.24%)
5/57(8.77%)

All the patients with CL grade 4 had POST at 0, 6,
12,and 24 hours’ postoperative period. Whereas
patients who had CL-1, had lesser POST (Fig. 2).
In addition, the incidence of POST was higher
among those with high cuff volume (more than
the mean cut-off) at all postoperative periods
(Table 4).

Concerning airway trauma, 9/83 patients
(10.84%) and 7/83 (8.43%) without airway
trauma and 4/17 (23.5%) and 5/17 (29.41%) with
airway trauma experienced POST at 12 and 24
hours postoperative period respectively.

Intubation duration was considered high when
it was above average duration of intubation

and low when it was less than average duration
of intubation. As high as 51.5% of patients with
longer duration of intubation had POST as
compared to only 5.9% with short intubation
periods.

The mean pneumoperitoneum duration
among patients undergoing laparoscopic
cholecystectomy was 41.23+22.28 minutes. The
occurrence of POST was higher in patients with
longer pneumoperitoneum duration. POST at 24
hours among patients with pneumoperitoneum
duration of more than 41.23 minutes was
16.24% compared to 8.77% whose duration was
less than the mentioned time period (Table 4).
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DISCUSSION

POST is one of the most typical side effects
of endotracheal intubation. Thus, patients
who have undergone surgery under general
anesthesia with endotracheal intubation
may experience postoperative sore throat as
a consequence.* Postoperative sore throat
results in delayed oral intake and patient
dissatisfaction, and also affects patients’
well-being after surgery in the immediate
postoperative period.'* A total of 40 patients
(40.0%) experienced POST during the study
period. Among the 40 patients who had
POST most of them had grade I POST. None
of the patients developed grade III POST.
The prevalence of POST increased in 6™
postoperative hour and then decreased in 12t
and 24" hour respectively. In contrast to a study
done by Kamel et al,'” the incidence of sore
throatin our study decreased as time passed. In
their study, patients had epidural analgesia for
postoperative pain while we used intravenous
analgesics. The systemic effect of intravenous
analgesic might have resulted in a lower POST
in our study. Excessively large tube, cuff shape,
cuff pressure, and airway securement are some
of the major factors that might cause a sore
throat after surgery.!®

Development of POST might be due to several
mechanisms such as mucosal trauma, erosion,
or irritation. In a study done by Monroe et al,**
the incidence of sore throat in patients in whom
blood was present on the airway instruments at
any time during laryngoscope and the suction
catheter was 64.5% compared with 30.9%
with no blood, which suggests that pharyngeal
trauma is a significant factor in postoperative
sore throat. In our study the incidence was
only 23.5% in patients with airway trauma as
compared to 20.48% in patients without airway
trauma. It suggests that though the incidence
of sore throat increases when there is trauma
to the airway mucosa during laryngoscopy and
suctioning, this incidence can be reduced by
preoperative lignocaine nebulization.

The ETT cuff pressure rises significantly in
laparoscopic cholecystectomy after the creation
of pneumoperitoneum, which might lead to
further damage in tracheal mucosa resulting
in POST.?0-22 As no control group was present in
our study, this comparison could not be made.
However, the incidence of POST was only
slightly higher among the patients with longer
periods of pneumoperitoneum which might be
due to preoperative lignocaine nebulization.

Lidocaine is readily available for preoperative
nebulization and isrelatively cost-effective with

minimal side effects.!” As compared to placebo,
Lidocaine has a greater POST preventive effect
for 2-3 hours following surgery. (OR: 0.35, 95%
credible interval [CrI], 0.16-0.79).23A study done
by Tanaka et al** found that the risk of POST
was reduced significantly by both systemic
and topical lidocaine therapy. (risk ratio (RR)
0.58; 95% confidence interval (CI) 0.41 to
0.82). A possible mechanism for the reduction
in the incidence of postoperative sore throat
in patients given nebulized lignocaine prior
to surgery might be due to the suppression
of excitation of airway sensory C fibers or
reduced release of sensory neuropeptides
such as tachykinins that are involved in
bronchoconstriction.?* Similarly, nebulized or
topical lidocaine also leads to the attenuation
of pressure response to laryngoscopy and
intubation and during anesthesia.?> Topical
anesthesia in the form of nebulization (4 mL
of 2% lignocaine) facilitated the distribution
of local anesthetic to the pharynx, epiglottis,
larynx, and trachea as evident by successful
awake fiber-optic intubation.?

Our study has several limitations. It was a
single-centric study done in a smaller sample
size with no comparison group. Due to the
nature of the study, we could not find an
association between POST and various surgical
or anesthetic risk factors.

In conclusion, nebulization with Lignocaine at
the dose of 100 mg when used pre-intubation
decreases the intensity and treatment
requirement for POST without any major
complications. A higher incidence of POST is
seen in patients who had a higher CL grading,
higher BMI, high cuff volume, airway trauma,
higher duration of intubation, and longer
pneumoperitoneum duration.
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