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Abstract: 
Background: Middle ear surgeries are generally carried out under local anaesthesia with or without conscious 
sedation. A majority of anxious patients requires general anaesthesia for middle ear surgeries. However, these 
surgeries may be carried without muscle relaxation therefore, in suitable patients  a supraglottic airway devices 
(SAD) can  be used as a safe alternative method to secure the airway. 
Methods: Total 100 patients, 18-65 years of age, either sex, of American Society of Anaesthesiologist(ASA) 
grades I and II were randomly allocated into two groups of 50 patients each. Half patient’s airway was manged 
with endotracheal tube and in other 50 patients I-gel was inserted and devices were assessed for hemodynamic 
response in terms of heart rate and mean arterial pressure and other characteristics like requirement of muscle 
relaxant and opioids, time required for insertion, number of attempts required and post operative complications 
like post-operative sore throat and nausea and vomiting. 
Results: Significantly less hemodynamic response was observed with I-gel (p<0.01) as compared to ET-Tube. 
Significantly lesser time (p<0.01) and lesser number of attempts (p<0.01) were required for I-Gel to insert 
successfully. Muscle relaxant was not required when I-Gel was use whereas it was used in all patient managed 
with ET-tube. Opioid requirement was lesser in patient managed with I-Gel. Incidence of postoperative sore throat 
was more with endotracheal tube as compared to I-gel(p<0.027). No significant difference in incidence of post-
op nausea and vomiting was observed among group(p=0.461). 
Conclusion: I-gel can be safely used in middle ear surgeries where it has advantages of lesser hemodynamic 
response, easy and faster insertion, lesser requirement of opioids, no use of muscle relaxant and lesser 
postoperative side effects.  
Keywords: Middle ear surgeries, Endotracheal tube, I-Gel. 
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Introduction

Middle ear surgeries can be carried out under local 
anaesthesia with or without conscious sedation[1]. 
However, the overwhelming majority of cases are 
performed under general anaesthesia. Reasons for 
using general anaesthesia include patient and 
surgeon preference, uncooperative patients, 
avoidance of pain from local anaesthetic injection, 
occasional repositioning of head and a reduced 
potential for sudden patient movements, which can 
compromise surgery[2] 

Tracheal intubation is considered gold standard 
method for securing airway. When tracheal 
intubation is undertaken careful use of 
neuromuscular blocking is required, as these drugs 

reduce the signal obtained by electromyographic 
facial nerve monitors.  

Endotracheal intubation causes increase in 
hemodynamic responses that cannot be completely 
attenuated by opioids or inhalation agents.[3,4] 
Other disadvantages of tracheal intubation apart 
from increased hemodynamic response includes 
potential damages to oropharyngeal structures at 
insertion and later postoperative sore throat.[5,6] 

Recently, trends in airway management have 
progressed from using an endotracheal tube (ETT) 
to a SADs because of the advantages that such 
devices confer. In suitable patients SAD can be an  
acceptable alternative. SADs have the advantage 
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that neuromuscular blocking agents can be  omitted 
and they also minimize the chances of coughing 
during emergence, that can affect surgical site. 
SADs  provide a perilaryngeal seal and offer an 
alternative to tracheal intubation. SAD’s are 
technically easier to insert, allow rapid access to 
airway, not requiring laryngoscopy or muscle 
relaxant for insertion and are tolerated well at lighter 
anaesthetic planes. These may produce less 
coughing, straining and less pressor response.[7] 

This study aims at establishing the advantages of 
third generation supraglottic airway device I-GEL 
over endotracheal intubation for securing airway 
during middle ear surgeries. Hemodynamic changes 
during insertion, throughout the surgery, during the 
removal of device and after the removal of devices 
upon completion of surgery was assessed and 
compared. Ease of insertion in terms of number of 
attempts required  and time required to insert the 
device successfully, requirement of muscle relaxants 
and opioids  and postoperative adverse effects like 
post operative sore throat, nausea & vomiting were 
assessed and compared. 

Methodology 

This observational study was carried out in tertiary 
referral Hospital from 1st September 2022 to 31st 
December 2023 after obtaining approval from 
hospital ethics committee and a written and 
informed consent from patients. A total of 100 
patients undergoing elective procedures were 
enrolled in the study. 

Inclusion criteria were patients of either sex between 
age group 18-65 years belonging to ASA grade I to 
II, scheduled for elective middle ear surgery.  

Patients who refused or not giving consent, 
emergency cases, full stomach patients, patients 
with comorbidities (Diabetes Mellitus, 
hypertension, Coronary Artery Disease, advanced 
diseases, ASA grade III, IV, V), upper respiratory 
tract infection and history of allergy to latex were 
excluded from study. 

Patients were randomly divided into two groups of 
50 patients each. ET-TUBE group received 
endotracheal intubation and I-GEL group received I-
GEL for airway management  

All patients were examined to assess their 
preoperative condition on the day before surgery. 
Patient’s demographic data  history and findings of 
systemic examination were recorded. Routine 
investigations ordered included complete blood 
count, random blood sugar, renal function test, liver 
function tests, chest x-ray, and electrocardiography 
in all patients. 

General anaesthesia technique was standardized for 
both groups. Intravenous access was secured and 
standard monitors were attached and baseline 

parameters like heart rate, systolic, diastolic, mean 
arterial blood pressure, SPO2 were recorded. All 
patients were preoxygenated with oxygen for 3 
minutes. In half of the patient’s premedication with 
iv glycopyrrolate (0.01mg/kg), iv fentanyl(2µg/kg), 
iv midazolam(0.05mg/kg) was done followed by 
induction with iv propofol(2mg/kg), iv atracurium 
(0.5mg/kg)  was done and endotracheal intubation 
with ET tube of adequate sizes as per patients airway  
was done. Heart rate, mean arterial pressure and 
spo2 were recorded post intubation at 1,3, 5, 10 min 
and after that every 15 minutes during the surgery. 
Patients were ventilated on assisted control volume 
control mode of mechanical ventilator. For 
maintenance of anaesthetic depth isoflurane was 
used with 100% oxygen, iv atracurium (maintenance 
boluses of 0.1mg/kg) and boluses of iv 
fentanyl(0.5µ/kg) were given whenever required. 
After completion of surgery residual neuromuscular 
blockade was reversed with iv glycopyrrolate 
(0.01mg/kg) with iv neostigmine (0.05mg/kg) in 
patient with endotracheal intubation. Patients were 
extubated on fulfilling extubation criteria and same 
parameters were recorded at 1, 3, 5 minutes after 
extubation and then every 15 minutes for 2 hours 
postoperatively in post anaesthesia care unit. 

In rest half of the Patients I-Gel was inserted  after 
premedication and induction with propofol 
(2mg/kg).  Muscle relaxants(succinylcholine and 
atracurium) were not given after insertion of I-Gel. 
Patients were ventilated on assist control volume 
control mode of mechanical ventilator. Heart rate, 
systolic blood pressure, diastolic blood pressure, 
mean arterial pressure were recorded at 1, 3, 5, 10 
min after insertion and then every 15 minutes 
throughout the surgery.  For maintenance of 
anaesthetic depth inhalational agents’ isoflurane 
with 100% oxygen  were used and boluses of iv 
fentanyl were given whenever required. I – GEL was 
removed after the confirmation of return of 
spontaneous respiration and consciousness.  

Same parameters were recorded at 1,3,5 minutes 
after removal of I-GEL then every 15 minutes for 2 
hours postoperatively in post anaesthesia care unit. 

Institutional ethics board number: 
ECR/1055/Inst/MP/2018 

Sample Size: Sample size was calculated from 
difference of means using data of previous study5 
where N = Z2 X σ 2 / L2 . Power of the study is 80%, 
allowable error is 2 %,Z score for 95 % Confidence 
interval is 1.96 so ,the minimum sample size comes 
out to be 81.75 ~ 82. Considering drops out total 
sample size comes out to be 100 Patients. 

Statistical Analysis: the data was recorded and 
entered into Microsoft excel spreadsheet. Statistical 
package for social sciences(SPSS) version 20 was 
used for statistical analysis. The continuous 
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data(age, heart rate, mean arterial pressure) were 
analysed . Means of both groups were compared by 
independent student t-test. The p <0.05 was 
considered significant. 

Observations and Results  

Demographics: The study enrolled 100 patients, 
with 50 patients (50%) in each group. The 
distribution of age, gender, weight, ASA grade 
between the two groups was comparable as shown 
in table 1. 

Hemodynamic Response: At baseline, the mean 
heart rate for patients in the ET Tube group were 
compared with I-Gel group. The difference was not 
statistically significant as both the groups were 
comparable in terms of mean heart rate as shown in 
table 2. 

After 1 minute of  insertion of devices, a 
considerable increase in heart rate was observed in 
the ET Tube group compared to the I-Gel group, 
with mean heart rates of 102.68 (±13.56) and 82.26 
(±9.74) beats per minute, respectively. This 
difference was highly significant (t = 8.6490, p < 
0.001), reflecting the physiological response to 
intubation. 

Throughout the intraoperative period, mean heart 
rates remained consistently higher in the ET Tube 
group compared to the I-Gel group at 3, 5, and 10  
minutes intervals post-induction. Although these 
differences were not statistically significant after 15 
minutes (p=values 0.360 at15 minute) as shown in 
table 2. Following extubation, there was a notable 
spike in heart rate in the ET Tube group compared 
to the I-Gel group at 1-minute post-extubation, with 
mean heart rates of 103.34 (±9.48) and 89.02 (±9.12) 
beats per minute, respectively(table 2). Post-
operatively, at 1, 3, 5, 10 mean heart rates were 
consistently higher in the ET Tube group compared 
to the I-Gel group. After 15 the difference became 
insignificant. 

Both the groups exhibited similar MAP levels at 
baseline. However, upon device insertion, 
significantly high  MAP at 1, 3, 5 minutes were 
recorded with the ET Tube,  while the I-Gel group 
had relatively stable MAP(p<0.001). This increment 
persisted throughout the intraoperative phase but the 
difference was non-significant after 15 minutes. At 
1, 3, 5 after extubation again MAP increased 
significantly (p<0.001) in ET-Tube group, 
highlighting the significant impact of endotracheal 
intubation on hemodynamics as shown in table 3. 
This exaggerated response by ETT cane attributed to 
the sympathetic stimulation caused by laryngoscopy  
and intubation. 

Insertion time and number of attempts required  I-
Gel Group exhibited lesser attempts and shorter 
induction times than Endotracheal Tube Group(table 
5). The mean time for induction was calculated for 
each group, revealing a mean time of 6.74 minutes 
(SD = 1.64) for the Endotracheal Tube group and 
5.00 minutes (SD = 0.81) for the I-Gel group. The 
mean number of attempts required in Endotracheal 
Tube Group  were 1.54 (SD = 0.73) and I-Gel Group  
required an average of 1.1 attempts (SD = 0.3). 
Statistical analysis using Pearson's Chi-Square test 
revealed a significant difference in the number of 
attempts between the two groups. The I-Gel 
technique requires fewer attempts than the 
traditional Endotracheal Tube method. ETT 
insertion require laryngoscopy which requires 
training and expertise whereas i-gel insertion is an 
easier procedure that does not require laryngoscopy.  

All 50 patients (100.0%) who received endotracheal 
tubes were given muscle relaxants, whereas none of 
the 50 (0.0%) where I-Gel was used required muscle 
relaxants(table5). The average opioid consumption 
in  et tube group was 138. 4±16.87µgm and in I gel 
group was 114.6±13.56 µgm and the difference in 
average fentanyl used in the both studies was 
statistically significant with p value= 0.0011 which 
shows that opioid requirement for analgesia and 
maintenance of anaesthesia  is less  when airway is 
secured with I-Gel(table-4).  Five of 50 patients who 
underwent endotracheal tube insertion experienced 
PONV, which is 10.0% of that group. On the other 
hand, in the group where the I-Gel device was used, 
3 out of 50 patients encountered PONV, constituting 
6.0% of that group. There was no significant 
correlation between the type of airway management 
device used and the occurrence of PONV (p = 
0.461)(table5). This outcome suggests that choosing 
an airway device may not be a critical factor in 
developing post-operative nausea and vomiting. The 
incidence of post op nausea and vomiting in ETT can 
be caused by the its invasive nature and nature of 
surgery (middle ear) can be a common factor in both 
groups causing post-operative nausea and vomiting. 
Among the endotracheal tube group, 15 out of 50 
patients (30%) experienced a sore throat after 
surgery. In contrast, only 6 out of 50 patients (12%) 
in the I-Gel group reported the same issue.  p-value 
of 0.027, indicates that the difference in the 
incidence of post-operative sore throat between the 
two groups is statistically significant suggesting that 
patients with I-Gel devices are significantly less 
likely to suffer from post-operative sore throats than 
those with endotracheal tubes(table5). This 
complication can be attributed to the invasive nature 
of ETT. 

 
 

 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 
 

Ahirwal et al.                           International Journal of Current Pharmaceutical Review and Research  

152   

Table 1: Demographic profile of participants of study 
Demographic parameter ET -Tube I-Gel t value P value 
Mean age  29.98±9.89 30.52±10.29 -0.267 df=98 0.789 
Mean weight  57.38±8.61 56.78±7.33 0.3750 df=98 0.708 
Gender Males 26 (52%) 24(48%) 0.160 0.689 

Females 24(48%) 26(52%) 
Asa grade I 37(74%) 38(76%) 0.053 0.817 

II 13(26%) 12(24%) 
Total of participants 50(50%) 50(50%)   

 
Table 2: Comparison of Mean Heart Rate between the groups 

Time Intervals ET Tube 
[Mean ± SD] 

I-Gel 
[Mean ± SD] 

T 
value 

P 
value 

Baseline 84.79±8.59 81.24±9 1.4649, df=98 0.146 
At induction (1 min) 102.68±13.56 82.26±9.74 8.6490, df=98 <0.001 
After 3 min 95.74±11.69 82.58±10.38 5.9533, df=98 <0.001 
After 5 min 86.92±11.87 77.4±6.6 4.9566, df=98 0.001 
After 15 min 78.18±7.81 76.94±5.48 0.9196, df=98 0.360 
After extubation (1 min) 103.34±9.48 89.02±9.12 7.6979, df=98 <.001 
At 3 min post-op 95.7±6.53 81.34±7.58 10.152, df=98 <.001 
At 5 min post-op 85.72±12.51 78.24±6.2 3.7872, df=98 <.001 

Unpaired 't' test applied. P value <0.05 was considered statistically significant. 
 

Table 3: Comparison of Mean Arterial Pressure between the groups 
Time Intervals ET Tube 

[Mean ± SD] 
I-Gel 
[Mean ± SD] 

T 
value 

P 
value 

Baseline 94.79±8.59 93.24±9 0.8789, df=98 0.381 
At induction (1 min) 104.75±7.4 83.95±9.62 12.115, df=98 <0.001 
After 3 min 96.29±7.39 84.16±7.95 7.9019, df=98 <0.001 
After 5 min 87.89±7.65 80.86±8.96 4.2212, df=98 <0.001 
After 15 min 83.11±8.47 80.6±9.18 1.4194, df=98 0.158 
After extubation (1 min) 106.75±6.21 91.35±6.99 11.638, df=98 <0.001 
At 3 min post-op 100±5.11 84.87±5.97 13.609, df=98 <0.001 
At 5 min post-op 93.64±5.83 82.36±6.18 9.3888, df=98 <0.001 

Unpaired 't' test applied. P value <0.05 was considered statistically significant. 
 

Table 4: Total consumption of opioids (iv fentanyl in µg) 
Group N Iv fentanyl used (µg) Mean±SD t-value P value 
Endotracheal Tube Group  50 138.4±16.87 3.43, df=98 0.0011 
I-Gel Group  50 114.6±13.56 

 
Table:5 comparison of insertion characteristics and postop complications 

Parameter Et tube  I gel T value  P value  
Avg number of attempts ± SD 1.54±0.73 1.1±0.3 13.556 

df=1 
0.001 

Mean time of insertion ± SD 6.74±1.64 5±0.81 6.733 
df=98 

<0.001 

Post operative sore throat 15(30%) 6(12%) 4.882 
df=1 

0.027 
(significant) 

ponv 5(10%) 3(6%) 0.543 
df=1 

0.461 
(non-significant) 

 
Discussion                                                                                           

Control and protection of airway are fundamental 
considerations in anaesthesia. Tracheal intubation is 
the gold standard for airway management. However, 
the main disadvantages associated with tracheal 
intubation has been the exaggerated or enhanced 

pressor response. Thus, over a period of time, new 
airway devices have been added to the 
anaesthesiologists’ armamentarium to tackle these 
technical problems and this ultimately led to the 
development of supraglottic airway devices[8]. We 
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therefore compared the two airway devices i.e. ET 
tube and I-gel for the hemodynamic changes, 
number of attempts taken for insertion, time required 
for insertion and intraoperative and postoperative 
laryngopharyngeal complications during general 
anaesthesia in healthy adult patients undergoing 
middle ear surgeries.   

During induction of anaesthesia, a considerable 
increase in heart rate and MAP was observed in both  
ET Tube group and I-Gel group. But the rise in HR 
in ET Tube group was more as compared to I-Gel 
group and this difference was highly significant 
reflecting  comparatively stable induction in  I-Gel 
group. Throughout the intraoperative period and 
following extubation  mean heart rates remained 
consistently higher in the ET Tube group compared 
to the I-Gel implicating more hemodynamic 
response in ET-Tube than I-gel. All these 
differences were statistically significant.  Our results 
were accordance with results of studies conducted 
by Kiran Adhikari et al[9] (2022),  Krishnendu 
ghosh [10], Sushant Dhawan et al[11] in 2019, 
Ankur dhandha [12] et al in 201. This difference in 
hemodyanamics response can be attributed to 
laryngoscopy and intubation in et-tube group while 
later being not done in i-gel group. 

Ease of insertion 

Correct placement of endotracheal tube required 
more average number of attempts when compared to 
I-Gel and the mean time required for induction with 
laryngoscopy and Endotracheal intubation  was 
significantly more when compared with  time 
required for induction with I-Gel. This implicates 
that I-Gel is easier to insert and requires lesser time 
for induction and hence superior to ET_tube. paneer 
et al [13] 2018, Samia m massoud et al [8] 2014, 
Krishnendu Ghosh et al [9] 2019, Sushant Dhawan 
et al [10] in 2019  in their study found similar results. 

Middle ear surgeries do not require muscle 
relaxation, good analgesia and adequate sedation is 
necessary so as to prevent movement during surgery. 
While using endotracheal tube muscle relaxation 
was required  for intubation during surgery  for 
maintenance where use of I-Gel does not mandate 
muscle relaxation and hence use of muscle relaxant 
was omitted. Hence in our study all 50 patient 
undergoing middle ear surgery with laryngoscopy 
and endotracheal intubation required muscle 
relaxant and those managed with I-Gel did not 
require muscle relaxant. Whereas in all other 
previous studies comparing ET-Tube and I-gel 
muscle relaxant was used for both the groups. I-gel 
group required lesser amount of opioid 
intraoperatively for maintenance suggesting that I-
gel can be better tolerated at even at lighter planes of 
anaesthesia, on the other hand et tube group required 
more opioid maintenance. 

Among both groups incidence of post operative sore 
throat was more in ET Tube group(30%) as 
compared to I-gel group(12%). Hence  from our 
study we can conclude that I_Gel is better when post 
operative side effects are concerned as it has less 
postoperative complication. Ankur Dhandha et al 
[12] in 2017, Shushant Dhawan et al [11] in 2019, 
Kapil Ahirwar et al [14] in 2023 in their study found 
that use of  I gel was associated with lesser incidence 
of post op sore throat as compared to ET-tube  

PONV can be prevented by use of antiemetics like 
ondansetron, ranitidine and metoclopramide. Our 
study revealed no significant correlation between the 
type of airway management device used and the 
occurrence of PONV (p = .461). This outcome 
suggests that choosing an airway device may not be 
a critical factor in developing post-operative nausea 
and vomiting. Our results were different from those 
found by samia m massoud et al [8] in 2014 in their 
study shows more post operative nausea and 
vomiting in ET-Tube group and lesser in I-gel 
group. In another study by Donaldson et al in 2011 
[15], the incidence of nausea and vomiting were 8% 
and 1% respectively in et tube group and I gel group.    

Conclusion  

I-GEL is found to be superior to laryngoscopy and 
endotracheal intubation in terms of hemodynamic 
variations during intubation and peri-extubation 
periods. I-gel is easier to insert as it requires less 
time and attempt for correct placement than that 
required for ET tube and post operative side effects 
like sore throat and nausea vomiting are less with I-
gel as compared to ET tube and hence I-gel cane 
used an alternative to Et tube in middle ear surgeries. 
Middle ear surgeries can be done with use of I-Gel 
and without using muscle relaxant. 
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