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ABSTRACT 

Endotracheal intubation is associated with post-operative cough, hoarseness and sore throat. 
Smoking inclines patients to perioperative morbidities. The aim of the study was to compare be-

tween the effect of the combination of alkalinized 2% lidocaine and dexamethasone (LD), alka-

linized 2% lidocaine alone (L), dexamethasone alone (D), and air (A) on decreasing post-
extubation morbidities (cough, sore throat and hoarseness), when inflated in the endotracheal tube 

cuff in patients who were undergoing laparoscopic surgery under general anesthesia. The main ob-

jective was to study the favorable effects of these combinations compared to air, to reduce post-
extubation morbidities. A prospective, randomized, controlled, double-blind study was used. One-

hundred smoking patients who underwent laparoscopic surgery participated in the study. Partici-

pants were randomly allocated to receive intra-cuff endotracheal tube agents; either alkalinized 2% 

lidocaine (L group, n=25), dexamethasone (D group, n=25), alkalinized 2% lidocaine + dexame-
thasone (LD group, n=25), or air (control group) (A group, n=25). Morbidities were evaluated at 

emergence, 2 hours, 8 hours and 24 hours after surgery. All 100 patients completed the study. The 

groups were comparable in terms of patient characteristics, anesthetic, and surgical data. The inci-
dence of cough at 24 hours’ post-surgery in group A (n=3 (12%)) was significantly higher than in 

group L (n=0 (0%)) (p = 0.037), group D (n=0 (0%)) (p = 0.037) and group LD (n=0 (0%)) (p = 

0.037). Moreover, the incidence of sore throat at 24 hours’ post-surgery in group A (n=8 (32%)) 

was significantly higher than group L (n=0 (0%)) (p <0.000), group D (n=0 (0%)) (p =0.000) and 
group LD (n=0 (0%)) (p =0.000). Furthermore, incidence of hoarseness at 24 hours’ post-surgery in 

group A (n=10 (40%)) was significantly higher than group L (n=0 (0%)) (p = 0.001), group D (n=0 

(0%)) (p=0.001) and group LD (n=1 (4%)) (p = 0.001). The instillation of the combination of alka-
lized lidocaine and dexamethasone or lidocaine alone in the endotracheal tube cuff was superior to 

dexamethasone alone or the control group in reducing the incidence and the severity of post-

extubation morbidities, which are cough, sore throat and hoarseness.  
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INTRODUCTION 

Endotracheal intubation is generally 

used to keep the airway open and to ensure 

ventilation of the patient where general an-

esthesia is applied for the operation. It ac-

celerates positive pressure ventilation and 

provides respiratory protection for aspira-

tion of the stomach contents. On the other 

hand, endotracheal intubated patients are 

more prone to intubation-related adverse 

events including postoperative cough, 

nervousness, hoarseness, and sore throat. 

The latter, though considered a minor com-

plication, often interferes with the patient 

and remains as an unpleasant postoperative 

memory [1]. 
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Among the side effects associated with 

the use of a cuffed endotracheal tube (ETT) 

is local irritation and inflammation of the 

airways caused by prolonged inflation of 

the cuff which results in post-intubation 

morbidity [2]. A sore throat is reported in 

30% - 70% of patients after endotracheal 

intubation. As a cuffed ETT, the potential 

airway irritation and the inflammation as-

sociated with its use can be minimized by 

regulating the cuff pressure, and providing 

drugs prophylactically to reduce postopera-

tive morbidities [3]. 

Cough in the development of standard 

anesthesia in the operating room and after 

anesthesia care is a serious complication 

with 15% -94% of patients developing a 

cough post-intubation, which can lead to 

serious problems such as increased blood 

pressure, myocardial infarction, cardiac 

arrhythmia, bronchospasm, surgical bleed-

ing and increased intracranial pressure and 

eye pressure [4]. Smokers develop inflam-

mation of the laryngeal epithelium and dis-

tortion of the tissues, which can affect lar-

yngeal purity and function [5].   Many 

studies have been conducted to investigate 

modalities to minimize post-intubation 

morbidities, such as the use of high vol-

umes of low-pressure endotracheal tubes 

[6], using smaller endotracheal tubes [7], 

inhalation of steroids [8], intravenous lido-

caine and topical lidocaine [9] as a cough 

control [10], and filling the ETT cuff with 

lidocaine as a drug delivery system [2].  

When lidocaine is injected into the ETT 

cuff [11], it spreads through the semiper-

meable membrane wall and induces anes-

thesia in the trachea and increases tolerance 

to tracheal tubes and their cuffs resulting in 

significant decrease in the incidence of 

post-extubation morbidities [12]. Buffering 

of lidocaine with bicarbonate has a high 

degree of diffusion through a cuff mem-

brane, resulting in less irritation to the mu-

cosa and less accidental damage to the cuff. 

It is prepared by 2% lidocaine mixed with 

8.4% sodium bicarbonate, in a 19:1 mL 

proportion [13]. Dexamethasone is used as 

a topical drug to reduce sore throat after 

surgery and its effect have been demon-

strated in many studies [14-16].   

Corticosteroids are known for their an-

ti-inflammatory actions. By reducing or 

inhibiting the inflammatory response, it 

should be possible to reduce the incidence 

of postoperative cough, restlessness, 

hoarseness and sore throat. Studies using a 

topically-applied steroid, intravenous dex-

amethasone and inhaled fluticasone propi-

onate have shown beneficial results in de-

creasing postoperative sore throat [17-20].  

However, none of these methods, when 

used alone, completely reduced sore throat 

and suppressed cough post extubation.  

The aim of this study was to compare 

the effect of the combination of alkalized 

2% lidocaine plus dexamethasone, alka-

lized 2% lidocaine alone, dexamethasone 

alone and air in reducing post-extubation 

morbidities when inflated in the ETT cuff 

under general anesthesia in smokers under-

going laparoscopic surgery. The main ob-

jective was to study the favorable effects of 

these combinations compared to air in re-

ducing post-extubation morbidities. 

METHODS 

Design 

A prospective, randomized, double-

blind, controlled study was used. One hun-

dred smokers, male 23/100 (23%) and fe-

male 77/100(77%), scheduled for laparo-

scopic surgery under general anesthesia, 

aged 18-60 years with an American Society 

of Anesthesiologists (ASA) Classification 

of I or II and a Mallampati score of 1-2 

were recruited to the study. All patients 

were smokers for longer than five years 

and consumed at least five cigarettes a day 

and did not discontinue the habit prior to 

the surgical procedure. Patients with signif-

icant medical history such as bronchial 

asthma, pharyngitis, laryngitis and upper 

respiratory tract infection, chronic obstruc-

tive pulmonary disease (COPD), or drug 

allergies were excluded from the study. 

Patients who required more than one at-

tempt at intubation were excluded from the 

study. Patients who completely met the in-
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clusion criteria were informed in the surgi-

cal department by one of the researchers 

about the trial’s aims, methods, its risks 

and potential benefits before agreeing to 

participate. Patients knew that they would 

be randomly assigned to different treat-

ments before agreeing. Informed consent 

was taken from the participants who agreed 

to participate 

Sample and sampling 

A formula (i.e. Pocock's sample size 

formula) that can be directly applied for 

comparison of proportions P1 and P2 in two 

equally sized groups: 

n = 
[P1 (1-P1) + P2 (1-P2)] (Zα/2 + Z β)

 2 

   (P1-P2)
2 

Where, n: required sample size, P1: es-

timated proportion of study outcome in the 

exposed group (i.e. combination therapy) 

(P1 = 0.30), P2: estimated proportion of 

study outcome in the unexposed group 

(control therapy) (P2 = 0.70), α: level of 

statistical significance, Zα/2: Represents the 

desired level of statistical significance (typ-

ically 1.96 for α = 0.05), and Z β: Repre-

sents the desired power (typically 0.84 for 

80% power). 

According to the analysis, 21 patients 

were recommended in each group. Howev-

er, 25 patients were recruited to account for 

the possibility of dropout. Consecutively, 

all patients who met the inclusion criteria 

were randomly divided into four groups. 

Randomization 

Randomization was done through 

opaque and well-sealed envelopes. The 

sequence generation was performed by 

using Random Allocation Software v.1.0. 

A number was written on each envelope 

and the group was written on the card with-

in it, along with the serial number. When 

patients arrived, the envelope was opened 

to disclose the group to be allotted. 

Blindness 

The patients, health care providers, 

a n d  the people who collected and ana-

lyzed data were unaware of the treatment 

group allocation.  

Preparation of drugs 

The agents were arranged in two sy-

ringes of 2 ml and 10 ml for each group 

that were similar in every respect. The sy-

ringes by various means were prepared by 

a separate anesthesiologist who did not par-

ticipate in the study and were covered with 

paper wrap. The anesthesia provider was 

blind to the type of drug administration, as 

all solutions were colorless in a volume of 

2 ml and 10 ml. The anesthesiologist who 

interacted with the participants did not par-

ticipate in the patients’ care after surgery.  

Group (A) 

Each of the two syringes were filled 

with air, the ETT cuff was first filled with 

the 2 ml syringe, and then completed with 

the 10 ml syringe until ETT cuff pressure 

became 25 ±5 cmH2O. 

Group (D) 

A 2 ml syringe was filled with 8 mg 

dexamethasone and a 10 ml syringe filled 

with distilled water. The ETT cuff was in-

flated with 2 ml dexamethasone and com-

pleted with distilled water until ETT cuff 

pressure became 25 ±5 cmH2O. 

Group (L) 

Each of the 2 ml and 10 ml syringes 

were filled with alkalinized 2% lidocaine in 

the ratio of 10 ml 2% lidocaine to 0.52 ml 

8.4% sodium bicarbonate. The ETT cuff 

was then inflated with the 2 ml syringe and 

completed with the 10 ml syringe until 

ETT cuff pressure became 25 ±5 cmH2O. 

Group (LD) 

Each 2 ml syringe was filled with 8 mg 

of dexamethasone and the 10 ml syringe 

with alkalinized 2% lidocaine. The ETT 

cuff was inflated with the 2 ml dexame-

thasone and completed with alkalinized 2% 

lidocaine until ETT cuff pressure became 

25 ±5 cmH2O. 
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Procedure 

This prospective study was conducted 

at the Department of Anesthesiology at a 

hospital in the North West Bank, Palestine. 

The study was approved by the Institution-

al Review Board (IRB) from An-Najah Na-

tional University. Informed consent was 

obtained from each patient. One hundred 

patients scheduled for elective laparoscopic 

surgery were included in this prospective, 

randomized double-blind study. Inclusion 

criteria were patients between 18-60 years, 

of either sex, with ASA physical status I or 

II, and their Mallampatti classification 

equal to 1-2. All patients were smokers for 

longer than five years and consumed at 

least five cigarettes a day and did not dis-

continue the habit prior to the surgical pro-

cedure. Patients with laryngeal disease or 

asthma were excluded from the study. Pa-

tients with expected severe intubation, 

more than one attempt at intubation, and/or 

a history of respiratory infection were also 

excluded from the study. Data was collect-

ed for every participant: age, height, 

weight, gender, smoking, blood pressure, 

heart rate, respiratory rate, electrocardio-

gram (ECG) rhythm, peripheral capillary 

oxygen saturation (SpO2), and body mass 

index (BMI). Ringer lactate 20 ml/kg was 

given 30 minutes before anesthesia induc-

tion for all patients.  

All patients received a standardized 

anesthetic consisting of 100% pre-

oxygenation. General anesthesia (GA) was 

introduced with Fentanyl (2 μg/kg) and 

Propofol (2 mg/kg). Atracurium was given 

(0.5 mg/kg) to ease intubation of the tra-

chea. The mechanical ventilation was per-

formed to keep the end tidal of carbon di-

oxide (ETCO2) between 35 and 40 mmHg. 

After the induction of anesthesia, the lar-

yngoscopy was executed at once using ei-

ther a Macintosh 3 or 4 laryngoscope blade 

after which intubation ensued. The ETT 

cuff was filled with the solution directly 

after ETT inclusion and the cuff volume 

was adapted to maintain an airway pressure 

of 25 cmH2O. 

Intubation of the trachea was imple-

mented employing a tracheal tube (Murphy 

™ high volume, low pressure, and polyvi-

nylchloride (PVC) cuff) with a 7.0-7.5 mm 

inner diameter for females and an 8.0-8.5 

mm inner diameter for males. Lubrication 

of ETT was done with water-soluble gel. 

ETT cuffs were amplified conferring to the 

randomized obligation of the experiment. 

ETT cuffs were inflated at the smallest oc-

clusive volume (i.e. no escape was identi-

fied under controlled ventilation). We en-

sured, by auscultation under controlled 

ventilation, that there was no leak.  If the 

cuff pressure decreased during surgery, 

additional air or drug could be injected into 

the cuff. The cuff pressure was measured 

by a manometer to make sure that the pres-

sure did not exceed 25 cmH2O. Mainte-

nance of anesthesia consisted of air / O2 

(50% / 50%), and isoflurane MAC=1-1.2% 

to manage anesthesia until surgical termi-

nation (time T0). At the end of the surgery, 

Atropine was given in a dose of 0.01 mg 

/kg and Neostigmine (0.05 mg /kg IV) for 

the departure of muscle relaxation. Me-

chanical ventilation was continued until the 

commencement of spontaneous respiration. 

When all airway criteria were fulfilled after 

extubation (spontaneous ventilation, ability 

to follow verbal commands, eye-opening or 

hand grip and ability to indicate appropri-

ate movements), extubation of the trachea 

was done directly after Pharynx suction. 

The patients were then given 6L oxygen 

via face mask and transferred into the Post 

Anaesthetic Care Unit (PACU). A nurse 

who was unaware of the patient’s group 

assignment evaluated sore throat, cough, 

and hoarseness.  Hemodynamic parameters 

and postoperative nausea and vomiting 

were also documented at 2 hours, 8 hours 

and 24 hours in both PACU and the surgi-

cal ward. Verbal rating scales were used 

for the four groups of patients to assess the 

presence and severity of sore throat, cough, 

and hoarseness by an independent anesthe-

siologist who was blinded to patient groups 

when the patient was in the operating room 

and by nurses working in both the PACU 

and the surgical ward. All nurses working 
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in the PACU and surgical department were 

trained by one of the authors (IZ) on how 

to use the assessment tools for cough, sore 

throat and hoarseness before the study was 

conducted.  

Assessment tool 

Sore throat and cough were evaluated 

as per the patient’s subjective evaluation 

and were graded as 0, 1, 2, and 3; where, 0: 

No sore throat/cough at any time since the 

operation, 1: Minimal sore throat/cough, 2: 

Moderate sore throat/cough, and 3: Severe 

sore throat/cough. 

Hoarseness was evaluated as per the 

patient’s subjective evaluation as follows: 

0: No evidence of hoarseness at any time 

since the operation, 1: No evidence of 

hoarseness at the time of the interview, 2: 

Hoarseness at the time of the interview 

noted by the patient only, and 3: Hoarse-

ness that is easily noted at the time of the 

interview. 

Statistical analysis 

Frequencies and percentages were used 

to describe demographic variables. Chi- 

Square tests and Fishers Exact test were 

used to test the differences between the 

four study groups for qualitative or cate-

gorical variables, and Pairwise Post-Hoc 

tests were then done. Means and standard 

deviations with One Way ANOVA tests 

were derived to study the differences be-

tween the four study groups regarding the 

quantitative, or scale, variables with LCD 

Post-Hoc Pairwise test. SPSS Version 20 

was utilized for data analysis. A p-value of 

less than 0.05 was considered significant. 

Ethical Considerations  

The study was operated in conform-

ance with the Helsinki Declaration and was 

endorsed by the IRB at An-Najah National 

University and the Ministry of Health of 

Palestine. Each potential subject was suffi-

ciently informed by one of the authors (IZ) 

preoperatively when the patient was in the 

surgical ward of the aims and methods of 

the study. They were informed that the 

study included participants being random-

ized for various treatments that would be 

inflated in the endotracheal cuff to reduce 

postoperative morbidities such as cough, 

sore throat and hoarseness. The participants 

were also informed of the institutional af-

filiation of the researchers, the expected 

benefits and potential risks of the study, the 

nature and extent of the research question, 

the methodological tools that would be 

used to collect data and all other relevant 

aspects of the study. Having ensured that 

the potential participant had understood the 

information, the author then sought the 

freely given informed consent from the 

participants. It was made clear to the par-

ticipants that participation was voluntary 

and could be terminated at any time with-

out any penalty.  

RESULTS 

All 100 sampled patients completed 

the study. The groups were comparable in 

regards to patient demographic and surgical 

data (Tables 1 & 2).  
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Table (1): Demographic data of the patients in the four groups of study. Data are shown as 

F(ANOVA) test with Mean ± Standard Deviations and Chi -Square test with Percentages and Fre-

quencies* 

 
* Chi Square test with Frequencies and Percentages used for gender; the differences were not significant be-

tween the groups. 

Table (2): Anesthetic and surgical data of the patients in the four groups of study. Data displayed 
as F(ANOVA) test with Mean ± Standard Deviations and Chi -Square test with Percentages and 

Frequencies* 

 

* Chi -Square test with Frequencies and Percentages used for Mallampati score and American Society of 

Anesthesiologists (ASA). 



Aidah Alkaissi, et al. ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  89 

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  Palestinian Medical and Pharmaceutical Journal (PMPJ). 2020; 5(2): 38-96 

 

Table (3) shows that there were no statis-

tically significant differences between the 

four study groups regarding hemodynamic 

parameters (p˃ 0.05). There were no statisti-

cally significant differences regarding the 

percentage of patients with post-operative 

nausea and vomiting (PONV) between study 

groups in the PACU (p = 0.053). 

Table (3): Hemodynamic parameters of the patients in the four groups of study. Data displayed as 

F (ANOVA) test with Mean ± Standard Deviations. 

 

Mean Arterial Pressure (MAP), Heart Rate (HR), Respiratory Rate (RR) 

COUGH 

Cough at emergence 

There were statistically significant dif-
ferences between the study groups according 

to the incidence of cough directly after extu-

bation (p < 0.001) (Table 4). The results of 

pairwise comparisons showed that the inci-
dence of cough at emergence in group A (12 

(48%)) was significantly higher than group L 

(3 (12%)) (p = 0.004), group D (1 (4%)), (p < 

0.001) and group LD (0 (0%)) (p < 0.001). 

The results indicated that the incidence of 
cough at emergence was significantly lower 

in groups LD, L and D compared to group A. 

The results also showed that the incidence of 

cough in group L (3 (12%)) was significantly 
higher than in group LD (0 (0%)) (p = 

0.037).  

Table (4): Incidence and severity of cough, sore throat and hoarseness; data are expressed as num-
ber (percentage). Chi-square test was used. 

 

Post Anesthetic Care Unit (PACU) 
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Cough in the Post-Anesthesia Care 

Unit (PACU): There were statistically sig-

nificant differences between the study 

groups in regards to the incidence of cough 

in the PACU (p = 0.009) (Table 4). The 

results of pairwise comparisons showed 

that the incidence of cough in the PACU in 

group A (7 (28%)) was significantly higher 

than group D (1 (4%)), p = 0.015 and group 

LD (0 (0%)) (p < 0.001).  

Cough at 2 hours 

There were statistically significant dif-

ferences between the study groups in re-

gards to the existence of a cough at 2 

hours’ post-op (p < 0.001) (Table 4). The 

results of pairwise comparisons showed 

that the incidence of a cough in group A 

(22 (88%)) was significantly higher than 

group L (10 (40%)), (p < 0.001), group D 

(4 (16%)) (p < 0.001) and group LD (8 

(32%)) (p < 0.001). The percentage of pa-

tients with a moderate cough in group L (0 

(0%)), in group D (0 (0%)) and in the LD 

group (1(4%)) were significantly lower 

than the percentage of patients in group A 

(p < 0.001) (Table 4). A significant in-

crease in the severity of cough at moderate 

levels in the air group compared with the 

other three groups at 2 hours’ post-op was 

noted. 

Cough at 8 hours 

There were statistically significant dif-

ferences between the study groups in re-

gards to the incidence of cough at 8 hours’ 

post-surgery (p < 0.001) (Table 4). The 

results of pairwise comparisons showed 

that the incidence of cough in group A (21 

(84%)) was significantly higher than group 

L (1 (4%)) (p < 0.001), group D (1(4%)) (p 

< 0.001) and group LD (0 (0%)) (p < 

0.001), so all groups were superior to group 

A in reducing cough at 8 hours post-op. 

There were also statistically significant dif-

ferences between the study groups accord-

ing to the severity of cough at 8 hrs (for 

mild cough). The percentages of patients 

with a mild cough at 8 hours’ post-op in the 

L group (1 (4%)), D group (1 (4%)) and 

LD group (0 (0%)) were significantly low-

er than that of the A group (18 (72%)) (p < 

0.001) (Table 4).  

Cough at 24 hours 

There were no statistically significant 

differences between the study groups ac-

cording to incidence of cough at 24 hours 

(p=0.057) (Table 4). The results of pair-

wise comparisons showed that the inci-

dence of cough in group A (3 (12%)) was 

significantly higher than group L (0 (0%)) 

(p = 0.037), group D (0 (0%)) (p = 0.037) 

and group LD (0 (0%)) (p = 0.037), so all 

groups were significantly superior to group 

A in reducing cough at 24 hours post-op. 

SORE THROAT 

Sore throat at 2 hours 

There were statistically significant dif-

ferences between the study groups accord-

ing to the incidence of sore throat at 2 

hours (p = 0.009) (Table 4). The results of 

pairwise comparisons showed that the inci-

dence of sore throat in group A (18 (72%) 

was significantly higher than group L (2 

(8%)), p = 0.001 and group LD (5 (20%)) 

(p < 0.001). The results indicated that 

group L and group LD were superior to the 

other two groups (D & A) in reducing 

soreness of the throat at 2 hrs. There was 

also a significant difference in the number 

(and percentage) of patients with severity 

of sore throat at a moderate level at 2 hrs in 

group L (0(0%)), group D (5(20%)) and 

group LD (0(0%)), when compared to 

group A (14(56%)) (p < 0.001) (Table 4). 

The results showed a significant increase in 

severity of sore throat in group A compared 

with the other three groups at 2 hours post-

op. 

Sore throat at 8 hours 

There were statistically significant dif-

ferences between the study groups in the 

incidence of a sore throat at 8 hours’ post-

op (p < 0.001) (Table 4). The results of 

pairwise comparisons showed that the inci-

dence of a sore throat in group A (18 

(72%)) was significantly higher than group 
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L (0 (0%)) (p < 0.001) and group LD (1 

(4%)) (p < 0.001).  Also, the results 

showed that the incidence of a sore throat 

in group D (10 (40%)) was significantly 

higher than group L (0 (0%)) (p < 0.001) 

and group LD (1 (4%)) (p < 0.001), so 

groups L and LD were superior to the other 

two groups (D & A) in reducing the inci-

dence of sore throat at 8 hours post-op. The 

results also showed that the number (per-

centage) of patients with mild soreness of 

throat at 8 hours was significantly higher in 

group A (17(68%)) compared to group L (0 

(0%)), group LD (1 (4%)) and group D 

(10(40%)) (p < 0.001) (Table 4). The num-

ber (percentage) of patients with a mild 

sore throat at 8 hours’ post-op was signifi-

cantly higher in the D group (10 (40%)) 

compared to the L group (0 (0%)) and the 

LD group (1 (4%)) (p < 0.001). The results 

indicated that L and LD groups were supe-

rior to D and A groups in reducing the se-

verity of sore throat. 

Sore throat at 24 hours 

There were statistically significant dif-

ferences between the study groups accord-

ing to the incidence of a sore throat at 24 

hours’ post-op (p < 0.001) (Table 4). The 

results of pairwise comparisons showed 

that the incidence of a sore throat in group 

A (8(32%)) was significantly higher than 

group L (0(0%)) (p < 0.001), group D 

(0(0%)) (p < 0.001) and group LD (0(0%)) 

(p < 0.001), so all groups were found to 

equally reduce sore throat at 24 hrs. com-

pared to group A. The number of patients 

with a mild sore throat was significantly 

higher in group A compared to the other 

three groups (p < 0.001) (Table 4). 

HOARSENESS 

Hoarseness at 2 hours 

There were statistically significant dif-

ferences between the study groups regard-

ing hoarseness at 2 hours’ post-op (p < 

0.001) (Table 4). The results of pairwise 

comparisons showed that the incidence of 

hoarseness at 2 hours in group A (21(84%)) 

was significantly higher than group L 

(13(52%)) (p= 0.014), group D (8(32%)) (p 

< 0.001) and group LD (9(36%)) (p < 

0.001). Thus, all groups were superior to 

group A in reducing hoarseness 2 hours 

post-op. There were also statistically sig-

nificant differences between the study 

groups at 2 hours’ post-op regarding 

hoarseness (noted only by the patient) (p = 

0.015). Hoarseness noted only by patients 

in the A group (11(44%)) was found in 

significantly higher proportions than group 

D (4 (16%)) and group LD (4 (16%)) (p = 

0.0325) (Table 4). Also, there were signifi-

cant differences between the L group (12 

(48%)) and both the D group (4 (16%)) and 

the LD group (4 (16%)) (p = 0.0164) (Ta-

ble 4). Therefore, the D group and the LD 

group were superior to the other two 

groups (A and L) in reducing hoarseness 

noted only by patients 2 hours’ post-op 

(Table 4). The incidence of hoarseness 

(easily noted by nurse and patient) was 10 

(40%) in group A, which was significantly 

higher than the L group (1 (4%) (p = 

0.0024), the D group (4(16%)) (p = 0.0614) 

and the LD group (5 (20%)) (p = 0.015) 

(Table 4). 

Hoarseness at 8 hours 

There were statistically significant dif-

ferences between the study groups regard-

ing the incidence of hoarseness 8 hours’ 

post-op (p < 0.001) (Table 4). The results 

of pairwise comparisons showed that the 

incidence of hoarseness in group A (21 

(84%)) was significantly higher than group 

L (6 (24%)) (p = 0.009) and group LD (7 

(28%)) (p = 0.009). Thus, the L and LD 

groups were superior to A and D groups in 

reducing hoarseness 8 hours post-op. The 

results of the Chi-Square test showed that 

there were statistically significant differ-

ences between the study groups in terms of 

the patient’s hoarseness (noted by the pa-

tient only) at 8 hours (p=0.033) (Table 4). 

The results indicated that all three groups 

were significantly superior to the A group 

in reducing the severity of hoarseness. 

Hoarseness at 24 hours 

There were statistically significant dif-

ferences between the study groups in the 
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incidence of hoarseness 24 hours’ post-op 

(p < 0.001) (Table 4). The results of pair-

wise comparisons showed that the inci-

dence of hoarseness at 24 hrs in group A 

(10 (40%)) was significantly higher than 

group L (0 (0%)) (p < 0.001), group D (0 

(0%)) (p < 0.001) and group LD (1 (4%)) 

(p < 0.001), so all groups were superior to 

group A in reducing the incidence of 

hoarseness at 24 hrs. There were also sig-

nificant differences in the severity of 

hoarseness at 24 hrs (noted by the patient 

only) between group L (0 (0%)), group D 

(0 (0%)) and group LD (1 (4%)) compared 

to the A group (10 (40%)) (p < 0.001). The 

results indicated that all groups were supe-

rior to group A in reducing the severity of 

hoarseness that was noted by patients at 24 

hours’ post-surgery (Table 4). 

DISCUSSION 

The main findings of the present study 

show that ETT intra-cuff inflation with li-

docaine, with dexamethasone and with a 

combination of the two decreases the inci-

dence and severity of cough, sore throat 

and hoarseness at different time intervals 

during the postoperative period in smokers 

undergoing laparoscopic cholecystectomy 

compared to patients that received ETT 

intra-cuff inflation with air. The results also 

indicate that the proportion of patients with 

cough on emergence from surgery was sig-

nificantly lower in the LD group compared 

to the L group. L and LD groups were su-

perior to the other two groups (D & A) in 

reducing the incidence and severity of sore 

throat 8 hours post-op. The D group and 

the LD group were superior to the other 

two groups (A and L) in reducing hoarse-

ness noted only by patients at 2 hours post-

op. 

The results of the current study are in 

accordance with Jiménez-Rodríguez et al.  

[21] and Estebe et al. [13] whose studies 

showed that intra-cuff alkalinized lidocaine 

and saline significantly diminished the in-

cidence of airway-related side effects in 

comparison with air. Estebe et al. conclud-

ed that inflating the ETT cuffs with fluids 

removes air pockets in the ETT cuffs and 

provides extra support by impeding extra 

intra-cuff pressure [13].   

Additionally, in a study conducted by 

Navarro et al. [22], the authors evaluated 

whether ETT intra-cuff alkalized lidocaine 

was superior to saline in the onset of post-

operative sore throat and hoarseness. The 

study showed that intra-cuff alkalized 2% 

lidocaine was superior to saline in reducing 

the incidence of cough and sore throat dur-

ing the postoperative period in smokers. 

These results are consistent with the results 

of the current study that lidocaine reduced 

the incidence of cough and sore throat. 

In the current study, no documentation 

of cuff damage was noted. The dose han-

dled in the current study (1 ml 8.4% bicar-

bonate in 20 ml solution) was adequate to 

increment the pH of the lidocaine solution 

and simplify its diffusion, but was not high 

enough to risk injuring the trachea if any 

cuff damage were to have occurred. This 

result is consistent with study results real-

ized by Ali et al. [23], which showed that 

the amount of lidocaine used was not to 

exceed 5 mg / kg to protect the patient from 

local anesthetic toxicity if the cuff were 

broken.  

Ayoub et al. [17] showed that topical 

application of Betamethasone over the ETT 

reduced the incidence of cough, hoarseness 

and sore throat postoperatively, which is 

consistent with our study, which rather in-

flated the ETT cuff with dexamethasone.  

Park et al. [19] administered intravenous 

dexamethasone with double lumen intuba-

tion and found a decrease in incidence and 

severity of sore throat and hoarseness after 

extubation. Tazeh-kand et al. [20] found 

that inhaled fluticasone propionate given 

prior to induction reduced the incidence 

and severity of postoperative cough, sore 

throat and hoarseness. Steroids with their 

anti-inflammatory effect have been at-

tributed to these results [19-20]. In a study 

by Kee et al. [24], the authors speculated 

that it may be possible for dexamethasone 

to diffuse through the ETT cuff, which in-

teracts with tracheal mucosa in contact 

with it, reducing the inflammatory process 
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that occurs in the tracheal mucosa. Alka-

lized lidocaine can diffuse through the ETT 

cuff to tracheal mucosa, reducing the repul-

sion of their irritating receptors [20]. These 

mechanisms are likely to be responsible for 

the observed decrease in the incidence of 

cough, hoarseness and sore throat in the 

postoperative period.  

Incidence and severity of cough  

In the current study, the results indicate 

that the incidence of cough at emergence 

from general anesthesia was significantly 

lower in groups LD, D and L than in group 

A. These results are consistent with a study 

by Navarro et al. [22], which showed that 

the incidence of cough at the time of emer-

gence from general anesthesia was signifi-

cantly lower in the L group (p=0.001), 

when compared to the saline group, which 

shows an advantageous effect of the alka-

lized lidocaine by suppressing the irritation 

stimuli of the ETT cuff on tracheal mucosa 

as compared to the ETT cuff inflated with 

saline. The results from the current study 

are not in accordance with a study conduct-

ed by Choubsaz et al. [25]  that showed 

there was no significant difference in the 

existence of cough after anesthesia between 

the control group (air) and lidocaine group. 

A significant increase in the severity of 

cough at moderate levels in the air group 

compared to the other three groups at 2 and 

8 hours was observed in our study. These 

results are compatible with Ahmady et al. 

[26] who  reported a reduction of severe 

cough in the lidocaine group when com-

pared to the saline group (p = 0.014) in the 

PACU and at extubation time. Rafiei et al. 

[14] and Cho et al. [27]  reported that dex-

amethasone had superiority over lidocaine 

in reducing the severity of cough, which 

was not noted in our results. 

Incidence and severity of sore throat  

In this study, statistically significant 

differences were found between the study 

groups regarding the incidence of a sore 

throat at 2 and 24 hours, p = 0.001. The 

results also show a significant increase in 

the severity of the sore throat in the control 

group compared to the other three groups. 

The results of this study are consistent with 

the results of Huang et al. that showed that 

the frequency of developing a sore throat 

was significantly lower than the control 

group when lidocaine 4% and alkalized 

lidocaine were administered. They pro-

posed using alkalized lidocaine as primed 

in the ETT cuff for serene emergence from 

standard anesthesia [28]. Controversially, 

the results of the current study are not in 

line with another study conducted by Porter 

et al.  [29] in which lidocaine, air and nor-

mal saline were compared. This study 

found no statistical significance between 

the groups. Regarding the severity of sore 

throat, Ahmady et al. [30]  found a reduc-

tion in severity of soreness of the throat in 

the lidocaine group compared to the saline 

group (p = 0.031) in the PACU and Ali et 

al. [23]  reported a reduction in the severity 

of sore throats in the lidocaine group in 

comparison with air and distilled water 

groups. 

Incidence and severity of hoarseness 

Incidence of hoarseness over the 

course of the first 24 hours’ post-operation 

was significantly less in the three groups 

compared to the A group in this study. 

These results are congruent with a study by 

Navarro et al.  [22] , which showed that the 

incidence of hoarseness at the period of 

release from the PACU was less in the li-

docaine group than the air and the saline 

groups.  

In the current study, there were signifi-

cant differences regarding the severity of 

hoarseness noted by the patient only at 24 

hours’ post-surgery between the three 

groups compared to group A. This result is 

not congruent with the study result of  

Navarro et al. [31], in which, despite all 

techniques applied for preventing tracheal 

morbidity, the incidence of hoarseness was 

similar in lidocaine and saline groups, sug-

gesting that it is unlikely that this symptom 

is related to the cuff pressure or to the cuff 

inflation solution. Our results are consistent 

with a Kee et al. [24] study which there 

was found to be a significant difference 
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between air, dexamethasone and lidocaine 

groups. Lidocaine and dexamethasone were 

superior to air at the emergence phase. 

Limitation of the current study: The 

PACU period was short based on the hospi-

tal's policies and procedures, which affect-

ed the evaluation of cough and prevented 

an evaluation of sore throat and hoarseness 

during this time period, as the patient was 

still unable to speak. Another limitation is 

that the sample was taken from only one 

hospital; hence, the results cannot be repre-

sentative throughout Palestine. 

CONCLUSION 

The combination of alkalized lidocaine 

and dexamethasone, or lidocaine alone in 

the ETT cuff had superior effects in reduc-

ing the incidence and the severity of post-

extubation morbidities such as cough, sore 

throat and hoarseness than dexamethasone 

alone or the control group. 
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