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Abstract: 
Introduction: Postoperative sore throat is a common complication after general anesthesia in  both adult and 
pediatric patients. The incidence of postoperative sore throat is lower with I-gel  insertion compared to tracheal 
intubation using a cuffed oral endotracheal tube.  
Objectives: The primary objective was to compare the incidence of postoperative sore throat  following I-gel 
insertion versus cuffed oral endotracheal tube insertion in pediatric patients  undergoing surgery under general 
anesthesia at Government Medical College,  Thiruvananthapuram. The secondary objective was to compare these 
airway management  techniques in terms of inspired and expired tidal volumes, air leak during ventilation, and  
intraoperative hemodynamic stability.  
Methodology: This hospital-based prospective observational study included 72 pediatric  patients aged 6–12 
years undergoing elective surgery under general anesthesia. Patients were  divided into two groups: Group 1 
(n=36) received a cuffed oral endotracheal tube, and Group  2 (n=36) received an I-gel. Study variables included 
the incidence of postoperative sore throat,  Harding and McVey Score (HMS) at 4 hours postoperatively, and 
hemodynamic parameters.  
Results: The incidence of postoperative sore throat was significantly lower in the I-gel group  (13.9%) compared 
to the cuffed endotracheal tube group (41.7%) (p=0.007). The mean HMS. 
score at 4 hours postoperatively was also lower in the I-gel group (1.2 ± 0.6) compared to the  cuffed endotracheal 
tube group (2.4 ± 0.8) (p<0.001).  
Conclusion: I-gel is a safe and effective alternative to a cuffed oral endotracheal tube in  pediatric patients 
undergoing short-duration procedures. The severity of postoperative sore  throat, as assessed by the HMS score, 
was significantly lower in the I-gel group.  
Keywords: I-gel, Cuffed Oral Endotracheal Tube, Postoperative Sore Throat, Harding and McVey  Score. 
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Introduction

Postoperative sore throat is a common complication 
following tracheal intubation, often  leading to 
discomfort and reduced patient satisfaction during 
recovery from anesthesia. [1]  Studies indicate that 
the incidence of postoperative sore throat after 
tracheal intubation ranges  from 30% to 65%, 
making it a significant concern in perioperative care. 
[2] 

The underlying mechanisms contributing to 
postoperative sore throat include mechanical  trauma 
and irritation to the tracheal mucosa caused by the 
endotracheal tube and cuff[3]. One major factor is 
epithelial and  mucosal damage to airway , leading 

to release of inflammatory and pain mediators. [4]. 
Smaller tracheal tubes reduce incidence of sore 
throat[5].High volume low pressure cuff has a 
greater tracheal mucosa contact and hence cause a 
greater area of damage, though more superficial than 
a high pressure cuff .[6] 

Recent advancements in airway management have 
highlighted the benefits of supraglottic  airway 
devices (SADs) as alternatives to endotracheal 
tubes. Supraglottic airway devices are  less invasive, 
better tolerated by patients, and associated with 
fewer hemodynamic disturbances  during insertion 
and removal. Among these, the Igel, introduced in 
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2007, has gained popularity  due to its unique 
design. The Igel is  an SGA composed of soft , gel 
like non inflatable cuff made from thermoplastic 
elastomer[12,20]. Unlike traditional endotracheal 
tubes, the Igel provides a non-inflated  anatomical 
seal of the pharynx, larynx, and peri-laryngeal 
structures. This design minimizes  compression 
trauma and reduces the risk of mucosal injury, which 
are key contributors to  postoperative sore 
throat.[5,6]  

The Igel functions by resting in the hypopharynx, 
covering the supraglottic structures, and  creating an 
effective airway seal without the need for cuff 
inflation. Since it is a cuffless device,  concerns 
related to excessive mucosal compression, which 
can occur with traditional  endotracheal tubes or 
laryngeal mask airways with inflatable cuffs, are 
significantly reduced.  

Unlike endotracheal tubes that extend into the glottis 
and trachea, the Igel remains above the  vocal cords, 
thereby decreasing the likelihood of direct trauma to 
these structures.[7]  

Given these advantages, it can be hypothesized that 
the use of the Igel may lead to a lower  incidence of 
postoperative sore throat compared to conventional 
tracheal intubation during  general anaesthesia. 
Further research and clinical studies can help 
validate its efficacy and  reinforce its role as a safer 
alternative for airway management in perioperative 
care. [8]  

Material and Methods  

Study Design: This study was a prospective 
observational study conducted in the Department of 
Anaesthesia at Government Medical College, 
Thiruvananthapuram.  

Study Setting: The study was carried out in the 
Department of Anaesthesia at Government Medical 
College, Thiruvananthapuram.  

Study Population: The study population consisted 
of patients aged 6 to 12 years who were scheduled 
for surgery requiring general anaesthesia and 
controlled ventilation.  

Study Subjects: The patients were divided into two 
groups:  

Group 1: Patients in whom a cuffed oral 
endotracheal tube was used.  

Group 2: Patients in whom an I-gel was used.  

Inclusion Criteria: Children undergoing elective 
surgery under general anaesthesia and aged between 
6 to 12 years were included in the study.  

Exclusion Criteria  

The exclusion criteria included:  

• Children for whom parental or guardian consent 

could not be obtained.  
• Children with an increased risk of aspiration.  
• Children with an anticipated difficult airway.  
• Children undergoing airway-related surgeries.  

Study Period : The study was conducted from April 
2023 to October 2024, over a period of 18 months 
following ethical committee clearance.  

Sample Size Calculation: The sample size was 
calculated using the formula:  

n = (Z 1-α/2 + Z 1-β)2 × (p1q1 +p2q2)/(p1-p2 )2 

Where n = sample size  

• Z 1-α/2 = Value of the normal deviate at 
considered level of confidence Z 1-β = Value of 
the normal deviate at considered power of the 
study  

• p1 = proportion of cases who developed Post 
operative sore throat after cuffed oral 
endotracheal tube insertion  

• q1 = p1 -100  
• p2= proportion of cases who developed post 

operative sore throat after Igel insertion q2 = p2 
- 100  

In the present study  

Z1-α/2 = 1.96 for level of significance α= 5% Z1-β 
= 1.28 for power (1-β) =  90%  

p1 = 0.52, p2 = 0.18  

n = (1.96 +1.28) 2 ×(52 ×48 + 18 ×82)/(52-18)2  

= (10.446 ×3972) ÷ 1156 = 36  

Based on the calculations, the sample size was 
determined to be 36.  

Sampling Technique: All patients meeting the 
inclusion criteria and scheduled for surgeries 
requiring general anaesthesia were consecutively 
recruited until the required sample size was 
achieved.  

Study Variables: Sociodemographic variables such 
as age and sex were recorded.  

Outcome Variable: The primary outcome variable 
was postoperative sore throat, which was evaluated 
four hours after removal of the airway device using 
the Harding and McVey four-point grading scale:  

Score 0: No sore throat.  

• Score 1: Minimal sore throat, less severe than a 
cold.  

• Score 2: Moderate sore throat, similar to that 
experienced during a cold.  

• Score 3: Severe sore throat, more intense than 
that experienced during a cold.  

Data Collection: Data collection was carried out 
using a structured proforma.  
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Study Procedure: After obtaining ethical 
committee clearance and written informed consent, 
patients with ASA  (American Society of 
Anesthesiologists) physical status I and II scheduled 
for surgery under  general anaesthesia lasting up to 
two hours were included in the study. A detailed 
history,  physical examination, and relevant 
investigations were conducted during the pre-
anaesthetic  check-up. Patients were reviewed a day 
before surgery, and the study details were explained 
to  their parents before obtaining written informed 
consent. Standard fasting guidelines were  followed, 
and oral premedication was administered as per 
protocol.  

On the day of surgery, after pre-anaesthesia machine 
checks and setting up the operation  theatre, patients 
were shifted to the theatre, and standard ASA 
monitors, including  electrocardiogram, pulse 
oximeter, and non-invasive blood pressure monitors, 
were attached.  Baseline vitals were noted, and 
intravenous access was secured with a 22G or 20G 
venous  cannula in the non-dominant hand. 
Preoxygenation with 100% oxygen at 10 L/min was 
done  for three minutes using an appropriately sized 
facemask. Induction of anaesthesia was  performed 
with intravenous propofol at a dose of 2 mg/kg. 
Analgesia was achieved with intravenous fentanyl at 
a dose of 2 mcg/kg, and muscle relaxation was 
obtained with  intravenous atracurium at a dose of 
0.5 mg/kg.  

In Group 1, the airway was secured using a cuffed 
oral endotracheal tube, while in Group 2, an  I-gel 
was used. The correct placement of the airway 
device was confirmed using five-point  auscultation 
and square wave capnography. Ventilation was 
performed in volume-controlled  mode, delivering 
an adequate tidal volume while maintaining a peak 
inspiratory pressure of  less than 20 cm H₂O. 
Anaesthesia was maintained with a mixture of 
nitrous oxide and oxygen  in a 1:1 ratio with fresh 
gas flow set at 4 L/min for 10 minutes, then reduced 
to 2 L/min with  an FiO₂ of 0.5 and sevoflurane to 
maintain 1 MAC.  

All patients were monitored for inspiratory and 
expiratory tidal volume, air leak, and  
haemodynamic parameters every 15 minutes. The 
difference between inspiratory and  expiratory tidal 
volume was considered the air leak in the device. 
Fresh gas flow was increased  to 4 L/min five 
minutes before the end of surgery. At the end of 
surgery, sevoflurane was  stopped, and the patient 
was stimulated via verbal communication. After 
adequate suctioning  and confirmation of 
spontaneous breathing, patients were reversed with 
intravenous  neostigmine at a dose of 0.05 mg/kg 
and intravenous glycopyrrolate at a dose of 0.008 
mg/kg.  Once the patient was awake, obeying 
commands, and exhibiting good muscle tone, the 
airway  device was removed.  

In the postoperative period, all patients were 
evaluated for sore throat after four hours using  the 
Harding and McVey four-point grading scale.  

Data Analysis: Data collected was entered into an 
MS Excel sheet and analyzed using SPSS version 
27. The  association between categorical variables 
was assessed using the Chi-square test, while  
continuous variables were analyzed using the t-test.  

Ethical Considerations: Data collection 
commenced only after obtaining ethical committee 
clearance. Parents of all  participants were given an 
information letter detailing the study's purpose and 
procedures.  Informed written consent was obtained 
prior to participation. Parents were allowed to ask  
questions and clarify doubts regarding their child's 
participation. Participants had full freedom  to 
withdraw from the study at any time. 

Privacy and confidentiality were strictly maintained 
throughout the study. No cost was incurred  by any 
participant. Any complications observed were 
managed appropriately.   

Result  

The study was conducted on a total of 72 patients 
who underwent surgery by general anaesthesia-
controlled ventilation.

Table 1: Distribution of Study Participants According to Age and Gender 
Sl. No. Variable  Category Group 1 (n =  36) n (%) Group 2 (n =  36) n (%) P-value 
1 Age (years)  6 - 8  18 (50.0)  24 (66.7)  0.182 

9 - 10  9 (25.0)  7 (19.4) 
11 - 12  9 (25.0)  5 (13.9) 

2 Gender  Male  26 (72.2)  19 (52.8)  0.088 
Female  10 (27.8)  17 (47.2) 

 
In  Group  1, 50% were in the 6-8 years age group, 
25% each belonged to the 9-10 years  and 11-12 
years age groups. In Group 2, 66.7% of participants 
were aged 6-8 years, followed  by 19.4% in the 9-10 
years age group and 13.9% in the 11-12 years age 
group. The difference  in age distribution between 
the groups was not statistically significant (p = 

0.182).  

Regarding gender distribution, 72.2% of Group 1 
participants were male, whereas 27.8% were  
female. In Group 2, males comprised 52.8% and 
females 47.2%. The difference in gender  
distribution between the two groups was not 
statistically significant (p = 0.088). (Table 1)
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Table 2: Comparison of incidence of Postoperative Sore Throat based on gender among 2 Groups 
Gender Postoperative sore throat Group 1 (n, %)  Group 2 (n, %)  P-value 
Male Present  20 (76.9)   2 (10.5)  <0.01 

Absent  6 (23.1)  17 (89.5)  
Female Present  2 (20)  1 (5.9)  <0.01 

Absent    8(80)  16 (94.1)  
Total   36 36 72 

 
When analyzing the incidence based on gender, it 
was observed that among males, 76.9% in  Group 1 
developed postoperative sore throat compared to 
only 10.5% in Group 2, which was  statistically 
significant (p < 0.01). Among females, 20% in 

Group 1 developed postoperative  sore throat 
compared to 5.9% in Group 2, but this difference 
was not statistically significant  (p = 0.260). This 
suggests that males were more affected than 
females, particularly in Group 1.

  
Table 3:Comparison of incidence of  postoperative sore throat among two groups 

Post operative sore throat Group 1 N (%) Group 2 N (%) P value 
Present 22 (61.1) 3 (8.3) <0.01 
Absent 14 (38.9) 33 (91.7) 

 
Table 4: Comparison of severity of post operative sore throat based on HMS among 2 group of patients 
Harding and Mc Vey score (HMS) Group 1 N (%) Group 2  N (%) Z and P value 
   0 14 (38.9) 33 (91.7) Z=4.75 

P=<0.01    1 13 (36.1) 3 (8.3) 
  2    8 (22.2) 0 (0)  
  3    1 (2.8) 0 (0) 

 
The comparison of postoperative sore throat 
between the two groups revealed a significant 
difference in its incidence, gender distribution, and 
severity. A higher percentage of patients in Group 1 
(61.1%) experienced postoperative sore throat 
compared to Group 2 (8.3%), and this difference was 
statistically significant (p < 0.01). This suggests that 
the intervention or conditions in Group 1 may have 
contributed to an increased risk of developing 
postoperative sore throat.  

The severity of postoperative sore throat was 
assessed using the Harding and McVey Score 
(HMS). In Group 1, among those who developed 
postoperative sore throat, 36.1% had minimal 

severity (HMS 1), 22.2% had moderate severity 
(HMS 2), and 2.8% had severe sore throat (HMS 3). 
In contrast, in Group 2, all reported cases of sore 
throat were minimal (8.3%), with no instances of 
moderate or severe sore throat. This difference was 
statistically significant (p < 0.01), indicating that 
postoperative sore throat was not only more frequent 
in Group 1 but also more severe. (Table 4)  

Figure 1 shows distribution of patients in 2 
groups based on duration of surgery. It was 
observed that 38.9% patients fall in 0 –1 hour and 
61.1 % patients fall in >1- 2hour in Group 1 and 
63.9 % patients fall in 0- 1 hour and 36.1% fall in 
>1-2 hour in Group 2.

 
Figure 1: Distribution of study participants based on duration of surgery 
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Discussion 

Postoperative sore throat (POST) is a common 
complication after general anaesthesia and airway 
instrumentation. [1-6,9] Although often self-
limiting, it can reduce patient satisfaction during 
recovery and is more common in adults than in 
children. However, diagnosing POST in children is 
challenging due to their difficulty in expressing 
discomfort, which may manifest as restlessness, 
crying, or agitation. This can sometimes be mistaken 
for emergence delirium or wound pain [10]. In 
several studies the incidence of POST in paediatric 
patients varied with a range of 3.3% to 50%. [11,12] 

Among the various airway management tools used 
in general anaesthesia, the cuffed oral endotracheal 
tube (ETT) remains the gold standard for definitive 
airway control. In a systematic review by K.El. 
Boghdadly et al on the incidence and severity of sore 
throat in adults they found that the incidence was 
higher in female sex, type of endotracheal tube cuff, 
size of ETT, and insertion of orogastric tube.[9].  
They also found that I gel resulted in a lower 
incidence of POST [9].  Supraglottic airway devices 
(SADs) have gained significant popularity in recent 
years due to their less invasive nature and ease of 
insertion [8,11-17]. Despite these advancements, 
there remains a gap in research concerning the 
incidence of postoperative sore throat in pediatric 
patients, with fewer studies conducted on this 
population compared to adults [18,19,20].  

In this study, we included 72 pediatric patients 
undergoing surgery under general anaesthesia, 36 of 
whom were managed with cuffed oral endotracheal 
tubes (Group 1), and 36 with Igel supraglottic 
airway devices (Group 2). The groups were well-
matched in terms of sex, age, and ASA physical 
status. The majority of participants were male, with 
58.3% in the age group of 6-8 years, 22.2% in the 9-
10 years group, and 19.4% in the 11-12 years group. 
The mean age of patients in Group 1 was 8.6 years, 
while Group 2 had a mean age of 8 years.  

The primary focus of this study was to compare the 
incidence and severity of postoperative sore throat 
between patients in Group 1 (cuffed ETT) and 
Group 2 (Igel). The results indicated that the 
incidence of postoperative sore throat was higher in 
Group 1(61.1%) compared to Group2 (8.3%) and 
the result was statistically significant (p<0.01).  ETT 
had seven times higher risk compared to Igel. Our 
findings align with those of Shetty SR, Balaram C, 
and Kandagal N et al. [7], who also reported a higher 
incidence and severity of postoperative sore throat 
in patients where cuffed oral endotracheal tubes 
were used. In a systematic review of POST in adults 
by K. El. Boghdadly et al they found that Igel 
resulted in a lower incidence of POST in comparison 
with endotracheal tube [9] .  A prospective 
observational study by Miskovich et al reported a 

greater incidence in ETT compared to LMA (54.7% 
vs 22.5%) [16]. In a retrospective observational 
study of risk factors for POST associated with I gel 
by Tomoya Taniguchi et al the incidence increased 
with overall dose of neuromuscular blockers before 
insertion. 

Analysing significant association between gender 
and occurrence of POST, it was observed that in 
Group1, males developed a statistically significant 
incidence (76.9%) compared to Group 2 (10.5%).  
Among females 20% in Group1 developed POST 
compared to 5.9% in Group 2 which was not 
statistically significant.  In a study done by Calder et 
al on the incidence of POST in relation to 
endotracheal tube cuff pressure in paediatric 
patients’ gender was not significantly assosciated 
with POST [19]. But in our study cuff pressure was 
not monitored. Higgins et al reported a higher 
incidence of sore throat in female patients (p<0.05) 
[10]. 

A significant aspect of this study was the assessment 
of the severity of postoperative sore throat using the 
Harding and McVey scoring system (HMS). The 
results showed that more severe score throat was 
associated with the cuffed ETT group, as evidenced 
by a higher incidence of score 3 (severe sore throat), 
which was seen only in this group. 

Wong et al studied the impact of laryngeal mask 
airway cuff pressures on the incidence of sore throat 
in children. They suggested routine monitoring of 
cuff pressure. 

Park SK et al compared the I gel and LMA Proseal 
in adults under anaesthesia. They found I gel to have 
fewer complications in terms of blood staining, sore 
throat, dysphagia than LMA -P [17].   

Buitelaar et al evaluated POST complaints using I. 
gel and standard disposable LMA. They found a 
significant less complaint among Igel group. They 
hypothesised that as I Gel airway is a design with 
noninflatable cuff and made of medical grade 
thermoplastic elastomer conforms to match the peri 
pharyngeal anatomy without risk of tissue 
compression [8]. 

Conclusion  

In conclusion, this study confirms that postoperative 
sore throat is less severe with the use of I gel, 
compared to cuffed oral endotracheal tubes in  
pediatric patients. I gel, being cuff less and made of 
a thermoplastic elastomer with a soft durometer and 
gel like feel, and designed to fit peri laryngeal and 
hypopharyngeal structures, has the potential 
advantage of minimal tissue compression[21]. Thus 
hypothesising to cause. lesser incidence of post 
operative sore throat  These findings contribute to 
the  growing body of literature on airway 
management in pediatric anaesthesia, and further 
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studies  with larger sample sizes and varying 
methodologies are needed to explore these 
differences in  more detail. 

Limitations of the Study 

Cuff pressure of the endotracheal tube cuff was not 
measured. The majority of patients in the I gel group 
had a low duration of surgery. Another limitation 
was the low sample size.  
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