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Efficacy of Intravenous Lidocaine in Preventing Laryngospasm
in Children Undergoing Tonsillectomy
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ABSTRACT

Background: Laryngospasm is a well-known problem typically occurring immediately following
tracheal extubation. Lidocaine is known to inhibit airway reflexes. Pediatric laryngospasm is an
anesthetic emergency. It is a relatively common phenomenon that occurs with varying frequency
dependent on multiple factors. Treating laryngospasm by using lidocaine is controversial.

Aim: To compare the efficacy of intravenous lidocaine with placebo for prevention of laryngospasm in
children undergoing tonsillectomy.

Methods: This was a randomized controlled trail conducted in the department of Anesthesia, Mayo
Hospital Lahore. Total 150 patients were included in the study and randomly divided into 2 groups.
Each group contained 75 patients each. In Group-P patients were given placebo and in Group-L
patients were given IV Lidocaine. Informed consent was taken from parents of each patient in both
treatment groups. Relevant information was recorded on a well-defined Performa. Data entry and
analysis was done by using SPSS 11.5.

Results: Average age of all 150 patients was 8.33+2.33 years. Average age of patients in Group-P
and in Group-L was 8.09+2.37 and 8.56+2.32 years respectively. In placebo group laryngospasm was
present in 20% and in Lidocaine group 8% of the patients had laryngospasm. Efficacy of Lidocaine in
controlling laryngospasm was 92% where as efficacy of placebo group was 80%. Lidocaine shows
greater efficacy for controlling laryngospasm.

Conclusion: On the basis of obtained results it is concluded that Lidocaine effectively controls
laryngospasm in children undergoing Tonsillectomy.
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INTRODUCTION

Laryngospasm after extubation is a complication
which anesthetists frequently come across in daily
practicel. Laryngospasm may resolve itself with
routine measures like giving 100% oxygen with face
mask, jaw thrust, positive pressure ventilation etc, but
at times, if not treated properly, it may result in
complications such as hypoxia, hypercarbia,
bradycardia, arrhythmias®®*, negative pressure
pulmonary edema and even cardiac arrest. In these
situations it may become a life threatening
situation®®”.

Laryngospasm is a matter of concern in both
adults and pediatric population with an incidence of
8.7/1000 and 17.4/1000 respectively. High incidence
of laryngospasm in pediatric population is attributed
to their anatomical tracheal narrowing which results
in early respiratory obstruction from laryngeal edema
due to secretions, blood, foreign bodies, surgical
operations, instrumentation, physical and chemical
stimuli as smoke etc®*%1*2,
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Studies have concluded that lower the age of
the child the greater the probability of laryngospasm,
being highest in the first year of life and maximum in
the first 3 months>**.

A large number of studies have been conducted
to investigate causes of laryngospasm after
extubation and certain factors like age, upper
respiratory tract infection in the past 6 weeks,
operations on oropharynx especially
adenotonsillectomy and cleft palate have been found
to contribute. »*The experience of the anesthetist in
handling pediatric patients, technique of anesthesia
and the anesthetic drugs used, all affect the post
extubation condition of the patient. Volatile anesthetic
agents like isoflurane are said to cause respiratory

passage irritation and hence laryngospasm.
Halothane and sevoflurane do not cause
laryngospasm, as they depress the laryngeal

reflexes. Propofol, an intravenous induction agent, is
also said to protect against laryngospasm by
depressing the laryngeal reflexes®®*%*°.

There is a high incidence of laryngospasm
(20%-26.5%) in children undergoing oropharyngeal
surgery and adenotonsillectomy under general
anaesthesia. The anesthetists have been using
different techniques, strategies and drugs in an effort
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to minimize the incidence of this complication which
can be responsible for morbidity and mortality in
Children5,9,10,11,12,20-24.

Lidocaine is one drug which has been extensively
studied. It is well known to suppress hemodynamic
stress response at intubation and extubation when
given intravenously, topically or instilled through
endotracheal tube during anesthesia®>*".

Although available data accepts the role of
intravenous lidocaine in prevention of laryngospasm
its timing of injection is still controversial. Few studies
have been done to see the effect of lidocaine at
different time intervals which needs to be confirmed
locally on patients. Thus, the purpose of this study is
to find the time of optimal effect of lidocaine in
prevention of laryngospasm in children when given 2
minutes before extubation'”*,

MATERIAL & METHODS

This randomized controlled trial was conducted in the
Department of Anesthesia Mayo Hospital Lahore.
150 patients of both sexes between 5 to 12 years of
age were divided into two equal groups of 75 patients
each. Placebo group (Group P) and lidocaine group
(Group L). (n=75) was selected with 80% power of
test, 1% level of significance. Taking expected
percentage of efficacy in both groups i.e., 94.29% in
Group L versus 76.68% in Group P in patients
undergoing tonsillectomy. Sampling technique was
non probability purposive sampling Patients
scheduled for elective tonsillectomy ASA | and I
(American Society of Anesthesiologists) of either
gender were included in this study. Patients with
history of upper respiratory tract infection in the
previous four weeks, difficult airway, history of
chronic cough, bronchial asthma and mental
retardation states like Down syndrome, cerebral
palsy or any other conditions requiring postoperative
ventilation were excluded'®*,

Data collection procedure: 150 patients planned for
elective tonsillectomy fulfilling the inclusion criteria
were included. The study was done in ENT operation
theater King Edward Medical University/Mayo
Hospital Lahore after approval of the hospital ethical
committee. Informed consent was obtained from all
parents. Demographic data like name, age, sex were
noted. Children were randomly allocated to Group L
(Lidocaine Group) and Group P (Placebo Group)
using lottery method. On arriving in the theatre ECG,
heart rate, SPAO, (on room air) and non invasive
blood pressure monitoring was started and baseline
readings were noted. After securing intravenous
access, induction was done with injection propofol
2mg/kg followed by suxamethonium 2mg/kg
intravenously. Endotracheal tube of appropriate size

was passed. Maintenance was carried out with 50%
nitrous in oxygen and halothane 0.6 MAC with
injection atracurium 0.5 mg/kg with controlled
ventilation. At the completion of surgery when
spontaneous ventilation resumed neuromuscular
blockade was antagonized with neostigmine 0.05
mg/kg and glycopyrolate 0.01 mg/kg. Three minutes
after reversal Group P received 3 ml normal saline
and Group L received lidocaine 1.5 mg/kg
intravenously. Patients were extubated two minutes
after giving the study drugs (lidocaine or saline) and
oxygenated via face mask for three minutes. After
extubation patients were observed for laryngospasm
for 10 minutes using 4 point modified scale. Efficacy
was measured in terms of no laryngospasm (absence
of laryngospasm).
Four point modified scale®
1. No laryngospasm =0
2. Stridor during inspiration = 1
3. Total occlusion of vocal cords = 2
4. Cyanosis =3

Patients who developed laryngospasm were
treated according to severity of symptoms using
maneuvers such as jaw thrust, clearing of secretions
and positive  pressure ventilation. Injection
suxamethonium  1mg/kg with atropine was
administered if laryngospasm persisted.
Statistical Analysis: All data collected on
Performa’s was entered in SPSS version 1.5 and
analyzed. Qualitative variables like gender were
presented as frequencies and percentages. For the
guantitative variables like age, the simple descriptive
statistics like mean, standard deviation were used.
Chi square test was applied to find out the
significance of difference between efficacies of two
groups. P value of less than or equal to 0.05 was
taken as significant.

RESULTS

One hundred and fifty patients of ages between 5 to
12 years, with an average age of 8.33 + 2.33 years
were planned for tonsillectomy. In Group P average
age was 8.09+2.37 years whereas in Group L it was
8.56+2.32 years (Table 1).

Table 1: Comparison of average age of patients between
two groups

Group-P Group-L P Value

8.09 + 2.37 years | 8.56 £ 2.32 years 0.42748

There was no significant age difference between the
two patient groups (P value=0.42748). Gender
distribution pattern showed 28 males (37.3%) and 47
females (62.7%) in Group P whereas in Group L it
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was 41 males (54.7%) and 34 females (45.3%)
(Table 2).

Table 2: Gender distribution

Gender Group-P Group-L
Male 28(37.3%) 41(54.7%)
Female 47(62.7%) 34(45.3%)

Laryngospasm was observed in 15 patients in
Group P and 6 patients in Group L. In Group L
number of patients having laryngospasm was less
(8% of the total group population) as compared to the
number of patients having laryngospasm in Group P
(20% of the total group population) (Table 3). (P
Value = 0.034). Of the 15 patients of group P (20%)
who had laryngospasm, eleven patients had Grade |
laryngospasm, four patients had Grade |l
laryngospasm and one patient had Grade Il
laryngospasm. The patient who had Grade Il
laryngospasm was 10 years of age with a history of
frequent attacks of tonsillitis but at the time of
operation had no signs of infection and had not had
tonsillitis in the preceding four weeks. All patients in
Group P with Grade I, Il and Ill laryngospasm
responded to oxygenation, jaw thrust and positive
pressure ventilation, propofol and none of them had
to be re intubated. In contrast, 6 patients in Group L
(8%) had laryngospasm and all of them had Grade |
laryngospasm and responded to oxygenation and jaw
thrust, showing that lidocaine not only decreased the
incidence of laryngospasm but also its severity when
given 2 minutes before extubation.

The criterion for efficacy was taken as absence
of laryngospasm. Efficacy in Group P was observed
in 80% of the total group population, which means
that in Group P laryngospasm was absent in 60
patients and present in 15 patients. Efficacy in Group
L was observed in 92% of the total group population,
which means that in Group L laryngospasm was
absent in 69 patients and present in 6 patients.

Table 3: Comparison of laryngospasm in patients
between the groups

Laryngospasm Efficacy of lidocaine
Group Yes No Yes No
P 15(20%) | 60(80%) | 60(80%) | 15(20%)
L 6(8%) 69(92%) | 69(92%) | 6(8%)
*Criteria for efficacy has been considered as absence of
laryngospasm.

P-Value = 0.034

DISCUSSION

Laryngospasm is a condition which can be trivial or
self-limiting but it may progress to life threatening
situations. Anesthetists have always been concerned
about this complication and tried different strategies

and drugs which include administering lidocaine by
different routes during pre or gost-extubation period
at varying time intervals™>®. Certain drugs like
propofol, suxamethonium, benzodiazepines,
nitroglycerines, doxapram etc. have been used to
treat laryngospasm but all with inconclusive
resultsl,2,3,4,7,10,l ,22,25,32.

Some factors are said to increase the incidence
of laryngospasm in patients. These include age,
techniqgue of anesthesia, anesthetic agent,
experience of anesthetist, type of operation, upper
airway sensitivity, upper respiratory tract infection,
timing of lidocaine injection and its serum level*#***°,

Post extubation laryngospasm and effects of
lidocaine on it have been studied extensively yet its
mechanism of action is not clear. ™ It is postulated
that lidocaine may suppress the respiratory and
laryngeal reflex response b%/ a direct effect or
depressing the motor function®.

Children have a narrow respiratory passage and
also consume more oxygen because of high
metabolic rate so they are more susceptible to
hypoxemia during and after operation. After
extensively studying effects of various drugs on
laryngospasm the only drug persistently found to
have some effect on laryngospasm was
lidocaine™®**%**, Many research studies have been
conducted on the efficacy of Lidocaine in suppressing
resp:raztgrl% 1%29 laryngeal reflexes but with conflicting
results™>~

In our study, we had incidence of laryngospasm

in 20% of the total patients in Group P which is in
agreement with the studies conducted for ENT
surgical procedures under general anesthesia by
Baraka, Ko C, Webster A. C, Gulhas******%*, Our
results are also consistent with Tam S, et al ™! who
studied the optimal time of lidocaine injection before
tracheal intubation.
One of the earliest studies to find the effect of
lidocaine on laryngospasm was conducted by
Baraka®". His control group had 20% incidence of
laryngospasm and his study group had 0% incidence
of laryngospasm in comparison our control group
(Group P) which had the same incidence i.e., 20%
but our study group (Group L) had 8% incidence.
This difference might have resulted from meperidine
and phenobarbital given as premedication and
concentration of halothane 2-4% used to maintain
anesthesia. Both these factors increased the depth of
anesthesia and potentiated the effect of lidocaine
depressing the respiratory and laryngeal reflexes.
This effect has also been explained by Kim et al in
their study™®.

The results of Leicht P, et al** are also in
disagreement with our study; who studied 100
patients schedule for elective tonsillectomy under
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general anesthesia between 3 to 7 years of age. He
found the same incidence of 22% laryngospasm in
both his control and study groups in contrast to 20%
and 8% in our control group (Group P) and our study
group (Group L) respectively.

His patients although heavily pre medicated with
Mepridine, chlorpromazine and promethazine and
maintained on halothane throughout the operation,
were extubated during the lighter plain of anesthesia
when their swallowing activity had returned. The
lighter plain of anesthesia, N,O washout, the timing
of injecting lidocaine and extubation criteria all
resulted in increased incidence of Iar3yngospasm in
his both groups as compared to ours>"**.

Sanikop C et al studied a total number of 74
patients to determine efficacy of lidocaine in
preventing extubation laryngospasm undergoing cleft
palate surgery®. The incidence of laryngospasm in his
control group was high at 24.32% as compared to
20% in our control group (Group P). His study group
had a lower incidence of laryngospasm of 5.7% as
compared to 8% in our study group (Group L). The
lesser incidence of laryngospasm in his study can be
attributed to depression of respiratory and laryngeal
reflexes resulting from analgesia and depth of
anesthesia due to ketamine given as premedication
and inducing agent.

In Sanikop C study the control group showed
greater incidence of laryngospasm because they
received saline and not lidocaine. In addition, the age
of his patients (3 months to 6 years), cleft palate
surgery and ketamine all resulted in excessive
secretions, swelling and edema of the airway which
resulted in respiratory obstruction and
laryngospasm>*&1*,

Results of study conducted by T. O. Erb et al in
2013 are also not similar to ours®. Their control
group (base line) had incidence of 38% as compared
to 20% of our control group. The study group of T. O.
Erb, comparable to ours, also had increased
incidence of laryngospasm i.e., 15% compared to 8%
in our study group (Group L). This can be assumed to
have resulted from their experimental study design,
selection of patients regarding age and upper
respiratory tract infection, anesthesia technique, use
of LMA and timing of giving lidocaine. As a study
design all their patients had stimulation of vocal
cords, patients age was lower than ours &2 to 7 years
compared to 5 to 12 years in our study) 2, exclusion
criteria included upper respiratory tract infection in
preceding two weeks compared to our exclusion
criteria  of preceding four weeks™ using only
sevoflurane and emitting N,O throughout the study
period compared to the use of propofol and
halothane by us .This resulted in lighter plain of
anesthesia and exaggerated respiratory and

laryngeal reflexes in their patients®>®***%4 |n

addition, timing of injection lidocaine can influence its
mean serum level. T. O. Erb after intravenous
injection found mean serum level of lidocaine 3.2
(0.8ug/ml) at 2 minutes and it dropped to 2 (0.4ug/ml)
at 10 minutes explaining why different studies had
conflicting results.

To conclude the discussion it is clear from our
study that lidocaine efficiently prevents laryngospasm
in children undergoing tonsillectomy provided
extubation is done after 2 minutes of giving lidocaine.
Other factors required to prevent laryngospasm may
include proper history taking of the patient to rule out
any precipitating cause like bronchial asthma, upper
respiratory tract infection in preceding four week,
anesthetist experienced in pediatric anesthesia,
selection of suitable anesthetic technique and agent.
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