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ABSTRACT… Objectives: We conducted this study by comparing low dose of atracurium with 
low dose rocuronium to see their effects on quality of endotracheal intubation and recovery 
characteristics as these both agents are widely available and practiced in anesthesia. Study 
Design: This is prospective, randomised, double blind clinical trial. Setting: ENT operating 
room of King Khalid Hospital, Saudi Arabia. Period: From January 2018 to April 2018. Material 
& Methods: In this study, 80 elective paediatric patients planned for adenotonsillectomies 
operations were randomly selected. Anesthesia was induced by using fentanyl 2 mcg/kg, 
propofol 2 mg/kg. Patients were divided into two groups, group A and group R. Group A received 
0.3 mg/kg atracurium and group R received 0.3 mg/kg rocuronium to facilitate endotracheal 
intubation. Sevoflurane was used for maintenance of anaesthesia in 50 percent oxygen and 50 
percent nitrous oxide. Dexamethasone 0.1 mg/kg was administered in all patients to reduce 
post operative airway oedema and prophylaxis for PONV. Quality of intubation was assessed 
and graded as; Good: Jaw and vocal cords relaxed and no patient movement/coughing upon 
laryngoscopy/intubation. HR and BP within 20 percent range. Fair: Jaw and vocal cords relaxed 
but patient show body movement/coughing upon laryngoscopy/intubation HR and BP within 
20 percent range. Poor: Jaw is partially relaxed, vocal cords moving/closed and patient shows 
body movement/coughing upon laryngoscopy/intubation. HR and BP beyond 20 percent range. 
Results: There were 40 patients in each group. 37.5 percent were operated for tonsillectomy, 
32.6 percent for adenotonsillectomy and 30.1 percent for tonsillectomy and there was no 
statistically significant difference regarding type of operation (P=0.861). Age (P=0.321), sex 
(P=0.370) and weight (P=0.243) in both groups. Grades of intubation quality were comparable 
and same in both groups (P=0.710). Extubation and recovery was also normal and same in 
both groups. Conclusion: Low doses of atracurium or low dose of rocuronium can be safely 
used for good quality of endotracheal intubation and smooth recovery in elective paediatric 
patients coming for short ENT operations.
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INTRODUCTION
Anaesthesia concerns for adenotonsillectomy 
procedures is to secure airway by endo-tracheal 
intubation. The choice of muscle relaxant is by 
early onset of action and short-er duration of 
action. Anesthesia practice varies for this concern 
due to the availability of muscle relaxants and 
individual preferences. Adenotonsillectomies are 
very com-mon in paediatric population. As these 
are shorter in operating duration so the choice 
of muscle relaxant should be with early in onset 
and shorter in duration of action. Op-erations in 

oral cavity have risk of aspiration so it is preferred 
to secure airway with en-dotracheal intubation. 
Inhalational agents in children produces vocal 
cord relaxation and making it possible to do 
endotracheal intubation without muscle relaxants 
but it requires longer induction time and more 
depth of anesthesia. 

Endotracheal intubation can be done with or 
without use of neuromuscular blocking agents.1 
LMA can also be used for adenotonsillectomies2,3 
but majority of anaesthe-tist  prefer to secure 
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airway with endotracheal tube. There is a wide 
selection of neu-romuscular blocking agents. 
Some anaesthetist prefer succinylcholine due to 
its early onset and short duration of action but 
others has reservation about its use in elective 
paediatric population. 

Atracurium and rocuronium are widely available 
in anaesthesia practice and can be safely 
used in paediatric population. Both drugs are 
non-depolarizing muscle relaxant and act on 
neuromuscular junction to produce muscle 
relaxation required for ease of endotracheal 
intubation and surgical muscle relaxation. Both 
drugs are intermediate in their duration of action 
and can be easily reversed at the end of surgery 
although their metabolic pathway is different. 
Rocuronium has the advantage that it can be 
reversed early with new reversal agent called 
sugammadex. Both if used in normal recom-
mended doses, may have delayed extubation 
or recovery in short surgical procedures like 
adenotonsillectomies. 

Keeping in mind about short duration of 
adenotonsillectomies, we conducted this study 
to compare the low dose of atracurium with 
low dose of rocuronium for good quality of 
endotracheal intubation, smooth extubation and 
quick recovery.

METHODS
This prospective, randomised, double blind 
clinical trial was conducted from January 2018 to 
April 2018 in ENT operating room of King Khalid 
Hospital, Saudi Arabia. In-formed consent was 
taken from the parents of the children included in 
this study and got approval from the institutional 
review committee. 80 ASA 1 and II patients 
planned for elective adenotonsillectomies were 
included in study. Children coming for emer-
gency operations, anticipated difficult airway, 
allergic to any study drugs, refusal for study 
consent were excluded from this study.

Sample size was calculated by taking estimated 
frequency of good intubating condi-tion in 
58% patients receiving atracurium and in 16% 
patients receiving rocuronium after 60 seconds of 

administration of drugs4, at power of test 80% and 
level of signifi-cance 5%. The calculated sample 
size was 25 patients in each group. We took 40 
pa-tients in each group to minimise biases in 
study.

Patients were seen in anaesthesia clinic for 
preoperative assessment. After doing clini-
cal assessment and reviewing labs, they were 
accepted for surgery. On the day of sur-gery, all 
patients were reviewed and explained about the 
study. If they accept then in-formed consent was 
taken. All patients were divided into two groups 
with random se-lection and the concerned 
anaesthetist was kept blind about the type of 
study group. Group A belonged to atracurium 
and group R was rocuronium.

In operating room after preparing drugs and 
equipments, standard monitors were ap-plied 
to all patients and recorded baseline vital sign 
reading. Patency of intravenous cannula was 
assures by starting intravenous fluid. All patients 
were pre-oxygenated. Both groups were given 
intravenous fentanyl 2 mcg/kg and propofol 2 
mg/kg at induc-tion. Once patient was sleeping, 
mask ventilation was instituted for 3 minute with 
sevoflurane at 3 percent in 100 percent oxygen. 
After 3 minutes, laryngoscopy was done to assess 
the ease of intubation. Quality of intubation was 
assessed according to the four-point scale of 
Cooper et al. and graded as;

Good: Jaw and vocal cords relaxed and no 
patient movement/coughing upon laryn-goscopy/
intubation. HR and BP within 20 percent range.

Fair: Jaw and vocal cords relaxed but patient show 
body movement/coughing upon laryngoscopy/
intubation HR and BP within 20 percent range.

Poor: Jaw is partially relaxed, vocal cords 
moving/closed and patient shows body 
movement/coughing upon laryngoscopy/
intubation. HR and BP beyond 20 percent range.

Vital signs were recorded immediately after 
endotracheal intubation and then after every 
5 minute interval. Anesthesia was maintained 

2



Professional Med J 2019;26(12):2141-2145. www.theprofesional.com

INTUBATION IN CHILDREN UNDERGOING ADENOTONSILLECTOMIES

2143

3

with sevoflurane 2 percent in 50 percent oxygen 
and 50 percent nitrous oxide and vital signs 
were kept within 20 per-cent range of baseline. 
Dexamethasone 0.1 mg/kg was administered 
in all patients to reduce post operative airway 
oedema and prophylaxis for PONV. At the end 
of surgery all patients were reversed by using 
neostigmine 0.03 mg/kg and atropine 10 mcg/kg 
upon return of spontaneous breathing. Extubation 
was done once patient was awake, had adequate 
spontaneous breathing, maintaining normal 
SpO2 and EtCO2, normal vital signs and no 
significant bleeding from the surgical site.

Extubation was noted as normal if it was within 
expected time and delayed if it was more than 
expected time. After extubation, once patient 
was stable then shifted to re-covery room. Same 
standard recovery room care was provided to 
all patients. Recov-ery time was also noted as 
normal if it was within expected time and delayed 
if it was more than expected time.

Once the patients were fully awake, stable and 
fulfilling the required recovery room pa-rameters 
then were transferred to the concerned unit. 

Variable Measured
The primary outcome of our study was to see the 
quality of endotracheal intubation by measuring 
the grades of intubation. Other measures were the 
timing of extubation and recovery characteristics. 

Statistical Analysis
Data of all variables, types of operations, quality of 
intubation, extubation time, recov-ery time, age, 
weight and sex were analysed by using SPSS of 
IBM and P value > 0.05 was taken as statistically 
non significant. Chi-Square test was applied to 
analyse quali-tative data and Student’s t-test was 
used for quantitative data.

RESULTS
There were 40 patients in each group. 37.5 
percent were operated for tonsillectomy, 32.6 
percent for adenotonsillectomy and 30.1 percent 
for tonsillectomy and there was no significant 
difference regarding the type of operation 
between 2 groups (P=0.861). Age (P=0.321), sex 

(P=0.370) and weight (P=0.243) were also similar 
in both groups. Grades of intubation quality were 
comparable and same in both groups (P=0.710). 
Ex-tubation and recovery was also normal and 
same in both groups.

Atracurium 
group

Rocuronium 
Group P-Value

Tonsillectomy 14 16
0.861Adenotonsillectomy 13 13

Adenoidectomy 13 11
Table-I. Types of operations

Atracurium 
group

Rocuronium 
Group P-Value

0-5 8 14
0.3215-10 19 15

10-15 13 11
Table-II. Patient parameters-Age groups in years

Atracurium 
group

Rocuronium 
Group P-Value

Male 23 19
0.370

Female 17 21
Table-III. Patient parameters-Sex

Atracurium 
Group

Rocuronium 
Group P-Value

2.12 1.92 0.243
Table-IV. Patient parameters-Weight groups in kg

Atracurium 
Group

Rocuronium 
Group P-Value

Good 33 30
0.710Fair 4 6

Poor 3 4
Table-V. Quality of intubation

Atracurium 
Group

Rocuronium 
Group

Normal 40 40
Delayed 0 0

Table-VI. Extubation

Atracurium 
Group

Rocuronium 
Group

Normal 40 40
Delayed 0 0

Table-VII. Recovery
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DISCUSSION
Airway is a key concern in adenotonsillectomy 
operations due to the shared airway. Airway 
securing tubes can be easily dislodged while 
doing surgery. There is risk of blood and 
secretions aspiration during and after surgery. 
Children commonly suffers from hypertrophied 
or infected adenoids/tonsils or both. It results 
in fever, airway obstruction, ear/sinuses/chest 
infections and other complications. It badly 
affects the daily life activities. Initially it is treated 
medically but repeated infections or associated 
with complication needs surgical interventions.5

Some studies have shown the use of reinforced 
laryngeal mask airway (LMA) as alternative 
technique to secure airway in tonsillectomy 
without use of muscle relaxant and offering good 
surgical view.6 But its use can be associated 
with aspiration or airway obstruction during 
tonsillectomy.7,8

Endotracheal intubation is a preferred and 
widely practiced way of general anesthesia for 
adenotonsillectomy in children. Endotracheal 
intubation can be performed with or without 
muscle relaxant in paediatric population.9 Khan 
FA et al.10 conducted study and found that 
adenotonsillectomy can be done on spontaneous 
or controlled breathing. Masoom A et al.11 studied 
that adenotonsillectomy can be performed 
safely as day case procedure. Both depolarizing 
and non-depolarising neuromuscular blocking 
agents are practiced to facilitate endotracheal 
intubation.12,13 As most of the time the duration 
of a adenotonsillectomy is short so it is preferred 
to use muscle relaxant having short duration of 
action. Choice of muscle relaxant use depends 
upon the availability of drug and individual 
preferences.

Atracurium and rocuronium are safe and 
commonly used muscle relaxants. Both are 
intermediate acting drugs. Rocuronium in 
comparison to atracurium has shown to be early 
in onset and shorter in duration.14-16 Miguel RV 
et al17 showed that with desflurane anesthesia, 
low dose of 0.45 mg/kg rocuronium was better 
in onset and short duration in comparison to 0.5 

mg/kg dose of atracurium. Nada EN18 has similar 
finding of ease of LMA insertion and reduced 
required dose of propofol by using low dose 0.15 
mg/kg of rocuronium. Ross AK et al19 found that 
recovery characteristics of regular dose 0.6 mg/
kg and low dose 0.45 mg/kg of rocuronium were 
comparable but intubation conditions were better 
with 0.6 mg/kg.

Whalley DG et al20 studied that in comparison 
to atracurium, rocuronium had better profile 
regarding onset, side effects, intubation condition 
but recovery was slower.

Our study has shown that reduced doses (0.3 mg/
kg) of atracurium and rocuronium can be safely 
used in paediatric patients for adenotonsillectomy. 
Quality of intubation was good in majority of 
patients. There was no delay in extubation at 
the end of surgery and patients were smoothly 
discharged from the recovery room.

CONCLUSION
Low doses of atracurium and rocuronium have 
comparable results regarding good quality 
intubation, early extubation, smooth recovery 
and early discharge from recovery room. Both 
of these drugs can be safely used for children 
undergoing adenotonsillectomies.
Copyright© 26 Sep, 2019.
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