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Abstract: 

Background: Controlling complications after tonsillectomy surgery is one of the important issues of 

anesthesia in these patients. Laryngospasm is one of the most serious complications that can lead to 

hypoxia and arterial hypercarbia following airway obstruction, and if not treated correctly and on time, 

it can cause dangerous and irreparable consequences for the patient. Therefore, this study was 

conducted with the aim of comparing two anesthesia methods with and without the use of lidocaine 

spray on the incidence of laryngospasm after extubation in children undergoing tonsillectomy surgery. 

Method: In this descriptive-analytical study, 140 children referred for tonsillectomy surgery in the 

operating room of 5 Azar Hospital in Gorgan and Amiralmomenin Hospital of Kordkuy  in 2021 were 

randomly selected. Patient were anesthetized by one of two methods of anesthesia using lidocaine (in 

the form of local spray) or without using lidocaine.  

Results: In this study, 66 patients who were anesthetized with lidocaine and 74 patients who were 

anesthetized without lidocaine. 12 patients (8.57%) had laryngospasm. 12 patients, 10 cases (13.5%) 

were in the anesthesia group without lidocaine, and 2 cases (3.03%) were in the anesthesia group with 

lidocaine, which according to the prevalence of laryngospasm in these two groups (13.5% compared 

to 3.03%) The difference between these two groups was significant (P<0.05).  

Conclusion: The results of the present study showed that the effect of lidocaine on the occurrence of 

laryngospasm and the occurrence of straining on the tube had a significant difference between the two 

groups and was less in the group where lidocaine was used. But regarding the incidence of cough, 

despite its lower incidence in the lidocaine group, it was not statistically significant. 
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Introduction 

The occurrence of nausea, vomiting, and 

laryngospasm following a surgical procedure is a 

well-documented complication. This is 

particularly prevalent in head and neck surgeries, 

with reported rates of post-anaesthesia nausea and 

vomiting ranging from 20% to 30%. Additionally, 

laryngospasm after extubation is reported to occur 

in approximately 1% to 5% of cases (1). Also, 

laryngospasm occurs in 12-25% of children who 

undergo throat and larynx surgery (2). Controlling 

postoperative complications in patients 

undergoing tonsillectomy surgery is a crucial 

concern in the field of anaesthesia. Among these 

complications, laryngospasm stands out as one of 

the most severe, as it can result in hypoxia and 

arterial hypercarbia due to airway obstruction. 

Failure to promptly and accurately address this 

issue can lead to perilous and irreversible 

consequences for the patient (3). The application 

of local lidocaine and the removal of pharyngeal 

secretions through suctioning have the effect of 

diminishing the inducing elements of 

laryngospasm and decreasing the likelihood of 

laryngospasm manifestation (4). Advances in 

intraoperative patient monitoring technology, the 

availability of safe medications, and evidence-

based guidelines for anesthesiologists' have all led 

to a dramatic reduction in postoperative adverse 

events and mortality (5). However, perioperative 

respiratory adverse events remain a major cause of 

death for pediatric patients and cause 30% of all 

cardiac arrests during anesthesia in children (6). 

To manage and control the non-occurrence of 

PRAES in intubated children, pediatric 

anesthesiologists traditionally use lidocaine in the 

airway (7). Researches, though, yields 

contradictory findings. Application of lidocaine 

locally in the airway reduces postoperative cough, 

irritation, and laryngospasm, according to some 

studies that have reported positive and appropriate 

effects (8). Intravenous lidocaine was found to 

have an effect that lasts less than ten minutes in 

the study conducted by Erb and colleagues. Two 

minutes after intravenous lidocaine 

administration, the incidence of laryngospasm in 

their study dropped from 38.5% to 15.4%. Ten 

minutes after intravenous lidocaine was 

administered in this study, its protective effect 

vanished. This indicates that the timing of drug 

administration five minutes prior to the patient 

being extubated plays a significant role in the 

preventive effect of intravenous lidocaine (9). In 

order to compare the use of lidocaine with two 

different techniques using glottis spray or an 

endotracheal tube cuff—Boussellmi and his 

colleagues conducted a study. This study 

demonstrated that while lidocaine spray was 

useful in lowering these cases, lidocaine inside the 

tracheal tube cuff was unable to lessen the severity 

of cough or soreness in the throat in surgeries 

lasting less than 120 minutes (10). There is an 

urgent need for treatment because laryngospasm is 

a serious and potentially fatal complication 

following tonsillectomy, and its likelihood is 

great. As a result of the numerous research 

projects on the management or avoidance of 

laryngospasm that have been undertaken, we 

examined the potential therapeutic benefit of 

averting laryngospasm in tonsillectomy patients in 

this investigation. 

Methods  

In this descriptive and analytical study, 140 

children referred for tonsillectomy surgery in the 

operating room of 5 Azar Hospital in Gorgan and 

Amiralmomenin Hospital of Kordkuy in 2021 

were randomly selected. The sample size 

according to the study of Staffel (11) in 1991 and 

the incidence of laryngospasm in the groups 

without and with lidocaine recipients respectively 

P1= 0.12, P2=0.03 with 0.95 confidence level and 

80% statistical power were estimated with 140 

samples in each group. The inclusion criteria 

include: age group 2 to 12 years, weight between 

6 and 65 kg. Exclusion criteria include: 

cardiopulmonary diseases, liver failure, kidney 

failure, brain diseases and abnormalities, 

neuromuscular disease, airway problems or 

malformations of the respiratory tract and chest. 

The patients were prepared to enter the study after 
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visiting the hospital and examining their diseases 

and the patient's clinical conditions and the expert 

doctor's diagnosis of performing tonsillectomy 

surgery by checking the conditions for entering 

the study and obtaining informed consent from the 

patient in writing. Anesthesia (intubation and 

extubation) was performed by a resident 

anesthesiologist in the operating room. Patients 

are subjected to induction after entering the 

operating room and receiving basic demographic 

and medical history information and registering in 

the checklists. Patients are anesthetized in one of 

two ways, using a lidocaine spray or without a 

spray. In the first anesthesia method, atropine 0.02 

mg/kg, fentanyl 2 µg/kg, and propofol 2.5 mg/kg 

and Cisatracurium with a dose of 0.2 mg/kg is 

used for induction of anesthesia. After induction 

and initial laryngoscopy in the first method, 10% 

lidocaine spray (each puff contains 10 mg of 

lidocaine) with a dose of 4 mg/kg was given as a 

spray in the supraglottis and glottis area. After 

making sure that the patient is completely relaxed 

and at least 3 minutes have passed after using the 

lidocaine spray, the patients are intubated with a 

Macintosh laryngoscope with a cuffed tube 

suitable for intubation and a cuff of 15 cmH2O. In 

the second method, the same drugs were used with 

the same dose for induction, but lidocaine spray 

was not used. At the end of the extubation 

procedure, the patient is extubated, following the 

conditions of extubation. All events during 

intubation, during operation and after extubation 

are recorded by the researcher. The results were 

analyzed with independent t-tests and its non-

parametric equivalent, logistic test, chi-score test 

or Fisher's exact test in SPSS18 software. 

Results  

In this study, 140 patients (64 boys and 76 girls) 

were included in the study. The average age of all 

patients was 5.98 years. There were 66 patients 

who were anesthetized with lidocaine and 74 

patients who were anesthetized without lidocaine. 

The average age in the group that underwent 

anesthesia with lidocaine was 6.03 years, and in 

the group without lidocaine it was 5.94 years. 

(Table 1). Of these patients, a total of 12 out of 

140 patients (8.57%) had laryngospasm. Of these 

12 patients, 10 cases (13.5%) were in the group 

under anesthesia without lidocaine, and 2 cases 

(3.03%) were in the group under anesthesia with 

lidocaine (Table 1). According to the prevalence 

of laryngospasm in these two groups (13.5% 

compared to 3.03%), the difference between these 

two groups was significant (P-value<0.05). 

According to gender, among the 12 patients who 

had laryngospasm, 4 out of 64 male patients 

(6.25%) and 8 out of 76 girls (10.52%) had 

laryngospasm. The difference between these two 

groups was not significant (P-value>0.05) (Table 

2). The average age of the patients who had 

laryngospasm was 5.16 years and the average age 

of the patients who did not have laryngospasm 

was 6.06 years, which difference was not 

significant (P-value>0.05). The rate of bucking in 

two groups was compared. In the group under 

anesthesia with lidocaine, 6 patients (9.09%) and 

in the group under anesthesia without lidocaine, 

19 patient (25%) had bucking, and this difference 

was statistically significant (P-value<0.05). 

(Table 3). The incidence of residual cough in two 

groups was compared. In the group under 

anesthesia with lidocaine, 3 patients (4.54%) and 

in the group under anesthesia without lidocaine, 

10 patients (13.15%) had severe and persistent 

cough. However, despite its lower incidence in the 

anesthesia group without lidocaine, this difference 

was not statistically significant (P-value>0.05). 

(Table 4). 

Discussion  

Coughing excessively, laryngospasm, and 

saturation lower than 95% are examples of 

preoperative respiratory adverse events. It is the 

primary cause of pediatric morbidity and accounts 

for 30 % of cardiac arrests during pediatric 

anesthesia (12). To avoid PRAE in children while 

they are under anesthesia, various methods have 

been used. Conversely, the most popular 

technique for pediatric anesthesia is the 

application of topical lidocaine. A number of 

studies have demonstrated the beneficial effects of 
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topical lidocaine on the airway in preventing 

coughing, agitation, and laryngospasm in children 

(13). Furthermore, we observed in our study that 

spraying lidocaine on the glottis had a beneficial 

effect. Compared to children who received saline, 

children who received topical lidocaine on the 

airway prior to intubation exhibited a significantly 

lower rate of PRAE. 53 % of surgical 

complications are related to PRAE, one of the 

main risks associated with pediatric anesthesia. 

According to Tay and colleagues' study, children 

who have increased airway sensitivity due to 

factors like asthma, a recent upper respiratory 

infection, or passive smoking seem to be more 

vulnerable to developing PRAE (12). The 

prevalence of laryngospasm in children has been 

reported between 1.7% and 25% (14). 

Laryngospasm causes complete airway 

obstruction, decreased blood oxygen 

concentration, negative pressure pulmonary 

edema, and death. In the study of Erb and his 

colleagues, they reported that 2 minutes after 

intravenous administration of lidocaine with a 

dose of 2 mg/kg, the incidence of laryngospasm 

decreased from 38% to 15% (2). Also, in our 

study, the incidence of laryngospasm in the group 

that was anesthetized without lidocaine (13.5%) 

compared to the group that was anesthetized with 

lidocaine (3.03%) was significantly different (P-

value<0.05). Of course, only 40 patients were 

included in Erb's study, and the high prevalence of 

laryngospasm in this study was probably due to 

the small sample size. The incidence of cough 

when coming out of general anesthesia in the 

presence of a tracheal tube has been reported 

between 38 and 96%. In our study, the incidence 

of bucking in two groups was also compared. In 

the group under anesthesia with lidocaine, 6 

patients (9.09%) and in the group under anesthesia 

without lidocaine, 19 patients (27.67%) had 

bucking, and this difference was statistically 

significant (P-value<0.05). The patients who had 

laryngospasm had an average age of 5.16 years, 

while the patients who did not had an average age 

of 6.06 years. However, there was no statistically 

significant difference between the two groups (P-

value>0.05). Of course, the fact that laryngospasm 

occurred in patients whose average age was lower 

can also indicate that there is a higher likelihood 

that it will occur in younger children. Therefore, it 

might be preferable to perform this kind of surgery 

later in life, or in cases where children have this 

kind of surgery early in life, we should think about 

taking the necessary precautions to avoid 

laryngospasm or provide the tools and 

medications needed to rule out the possibility of 

laryngospasm. 

Conclusion 

The results of the present study showed that the 

effect of lidocaine on the occurrence of 

laryngospasm and bucking had a significant 

difference between the two groups and was less in 

the group that used lidocaine. However, regarding 

the incidence of cough, despite its lower incidence 

in the group with lidocaine, it was not statistically 

significant, and considering the dose that was used 

(4 mg/kg), we did not observe any case of toxicity 

caused by the drug, so with In addition to 

maintaining patient safety, this dose can prevent 

consequences such as PRAE. 

Acknowledgment 

Golestan University of Medical Sciences 

Funding 

Zahedan University of Medical Sciences 

Conflicts of interests 

Nothing to declare. 

Ethical considerations:  

In this investigation, we made an effort to adhere 

to the established guidelines of the ethical code, 

ensuring that the confidentiality of the data 

contained within the files remained intact. Each 

phase of the study meticulously adhered to the 

ethical principles outlined in the Helsinki 

declaration and gained the necessary approval 

from the ethics committee of Golestan University 

of Medical Sciences 

Author contribution: 

All authors met the four criteria for authorship 

contribution based on recommendations of the 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.i

nt
jm

i.c
om

 o
n 

20
25

-1
2-

15
 ]

 

                               4 / 7

https://mail.intjmi.com/article-1-1080-fa.html


  Int J Med Invest 2023; Volume 12; Number 4; 27-32                         http://intjmi.com 

  
International Committee of Medical Journal 

Editors 

References  

1. Von Ungern-Sternberg BS, Boda K, 

Chambers NA, Rebmann C, Johnson C, 

Sly PD, Habre W. Risk assessment for 

respiratory complications in paediatric 

anaesthesia: a prospective cohort study. 

The Lancet. 2010 Sep 

4;376(9743):773-83. 

2. Birlie Chekol W, Yaregal Melesse D. 

Incidence and Associated Factors of 

Laryngospasm among Pediatric 

Patients Who Underwent Surgery under 

General Anesthesia, in University of 

Gondar Compressive Specialized 

Hospital, Northwest Ethiopia, 2019: A 

Cross-Sectional Study. Anesthesiol Res 

Pract. 2020 Jan 24; 2020:3706106.  

3. Mihara T, Uchimoto K, Morita S, Goto 

T. The efficacy of lidocaine to prevent 

laryngospasm in children: a systematic 

review and meta‐analysis. Anaesthesia. 

2014 Dec;69(12):1388-96. 

4. Navarro LH, Braz JR, Nakamura G, 

Módolo NS. Effectiveness and safety of 

endotracheal tube cuffs filled with air 

versus filled with alkalinized lidocaine: 

a randomized clinical trial. Sao Paulo 

Medical Journal. 2007 

Nov;125(6):322-8. 

5. Gharaei B, Jafari A, Zamany MP, 

Kamranmanesh M, Aghamohammadi 

H, Roodneshin F, Teymourian H, 

Khazaie Y, Dadkhah P. Topical versus 

intravenous lidocaine in children with 

upper respiratory infection undergoing 

anesthesia: a randomized, double blind, 

clinical trial. Anesthesiology and pain 

medicine. 2015 Aug;5(4). 

6. Qi X, Lai Z, Li S, Liu X, Wang Z, Tan 

W. The efficacy of lidocaine in 

laryngospasm prevention in pediatric 

surgery: a network meta-analysis. 

Scientific reports. 2016 Sep 2;6:32308. 

7. Sanikop CS, Bhat S. Efficacy of 

intravenous lidocaine in prevention of 

post extubation laryngospasm in 

children undergoing cleft palate 

surgeries. Indian journal of anaesthesia. 

2010 Mar;54(2):132. 

8. Hamilton ND, Hegarty M, Calder A, 

Erb TO, von Ungern‐Sternberg BS. 

Does topical lidocaine before tracheal 

intubation attenuate airway responses 

in children? An observational audit. 

Pediatric anesthesia. 2012 

Apr;22(4):345-50. 

9. Erb, T. O., Von Ungern-Sternberg, B. 

S., Keller, K. & Frei, F. J. Te effect of 

intravenous lidocaine on laryngeal and 

respiratory reflex responses in 

anaesthetised children. Anaesthesia 68, 

13–20, doi:10.1111/j.1365-

2044.2012.07295.x (2013) 

10. Bousselmi, R. et al. Lidocaine reduces 

endotracheal tube associated side effects 

when instilled over the glottis but not 

when used to inflate the cuff: a double 

blind, placebo-controlled, randomized 

trial. Tunis Med 92, 29–33 (2014). 

11. Staffel JG, Weissler MC, Tyler EP et al. 

The prevention of postoperative stridor 

and laryngospasm with topical 

lidocaine. Arch Otolaryngol Head Neck 

Surg 1991; 117: 1123–1128. 

12. Tay CL, Tan GM, Ng SB. Critical 

incidents in paediatric anaesthesia: an 

audit of 10 000 anaesthetics in 

Singapore. Pediatric Anesthesia. 2001 

Nov 9;11(6):711-8. 

13. Li LW, He L, Ai Y, Chu Q, Zhang W. 

Site-directed topical lidocaine spray 

attenuates perioperative respiratory 

adverse events in children undergoing 

elective surgery. Journal of Surgical 

Research. 2016 Jun 1;203(1):206-10. 

14. Lester S, Langmore SE, Lintzenich CR 

et al. The effects of topical anesthetic 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.i

nt
jm

i.c
om

 o
n 

20
25

-1
2-

15
 ]

 

                               5 / 7

https://mail.intjmi.com/article-1-1080-fa.html


  Int J Med Invest 2023; Volume 12; Number 4; 27-32                         http://intjmi.com 

  
on swallowing during nasendoscopy. Laryngoscope 2013; 123: 1704–1708. 

 

 

 

 

 

 

 

Table & Figure: 

Table 1: Prevalence and incidence of laryngospasm in two groups with lidocaine and without 

lidocaine 

Prevalence The incidence of laryngospasm Group 

3.03 2 Anesthesia with lidocaine 

13.5 10 Anesthesia without lidocaine 

8.57 12 Total number 

 

Table 2: Prevalence of laryngospasm in two groups of boys and girls 

P-value Prevalence of laryngospasm in each gender Number Group 

0.54 

6.25  4 Boy 

10.52  8 Girl 

 

 

Table 3: Comparison of the incidence of bucking on the tube in two anesthesia groups with 

and without lidocaine 

P-value Prevalence 
The number of occurrences of 

bucking 
Group 

 

0.01 

9.09  6 Anesthesia with lidocaine 

25.67  19 Anesthesia without lidocaine 

17.85  25 Total number 

 

Table 4: Comparison of residual cough in two anesthesia groups with and without lidocaine 

P-value Prevalence 
The number of occurrences of 

severe cough 
Group 

0.11 

4.54  3 Anesthesia with lidocaine 

13.15  10 Anesthesia without lidocaine 

28/9 13 Total number  [
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