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ABSTRACT

Background: This study was conducted to compare and evaluate the effectiveness of I-gel over endotracheal tube
with regards to respiratory and hemodynamic parameters in laproscopic surgeries.

Methods: In this study 60 adult patients of either sex, of ASA status | or Il, aged 16 to 60 years, undergoing
laparoscopic surgeries under general anesthesia were randomly studied. In Group-A (I-gel) appropriate sized I-gel
was inserted, and in Group-B (ETT) patient’s airway was secured with laryngoscopy-guided endotracheal intubation.
Monitoring of PR, MBP, SpO, and EtCO; was done throughout the peri-operative period. Haemodynamic and
ventilatory parameters were recorded before induction (baseline), just after intubation, then at 1, 3 and 5 min after I-
gel insertion/intubation, after pneumoperitoneum, after change of position, before and 5 min after release of
pneumoperitoneum and after 1-gel removal/extubation.

Results: Following the insertion of airway device there was significant rise in PR (3 min after intubation [P = 0.011,
df-58, CI-95%]) and MBP (3 min after intubation [P = 0.02, df-58, CI-95%], 5 min after intubation [P = 0.04, df-58,
CI1-95%]) in Group-B patients when compared to Group-A patients. Following insertion of airway device there was
no significant difference in EtCO; (3 min after intubation [P = 0.778, df-58, CI-95%]), 5 min after intubation [P =
0.75, df-58, CI-95%]) in Group-B patients when compared to Group-A patients.

Conclusions: I-gel requires less time for insertion with minimal haemodynamic changes when compared to ETT. |-
gel can be a safe and suitable alternative to ETT for laparoscopic surgery.
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INTRODUCTION

Maintenance of airway is an integral part of general
anesthesia. ~ The  major  responsibility of an
anesthesiologist is to provide adequate ventilation to the
patient. There are wide variety of supraglottic airway
devices available which are used for surgeries requiring
general anesthesia, so as to avoid the hemodynamic
response associated with endotracheal intubation.® The
tracheal tube is always considered to be the gold standard

for laparoscopic surgeries. Recently, trends in airway
management have progressed from using an endotracheal
tube (ETT) to a supraglottic airway device (SAD)
because of the advantages that such devices confer.2*
However, the use of SADs in surgeries requiring LPT
positioning remains controversial because of the
increased risk of insufficient ventilation and pulmonary
aspiration.>” As conventional laryngoscopy guided
endotracheal intubation evokes significant hypertension
and tachycardia, we have used I-gel, second generation
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supraglottic airway device, in attempt to overcome these
drawbacks. The second-generation SADs with gastric
channel provide higher sealing pressures and more
complete airway protection than the laryngeal mask
airway classic.2 The i-gel (intersurgical, Wokingham,
UK) is a new second-generation SAD. It is a truly
anatomical device that includes the non-inflatable cuff,
and a buccal stabilizer to prevent malposition.® It
provides lower respiratory complications and is capable
of sealing higher oropharyngeal leak pressures than
earlier SADs.’® The device is fabricated from styrene
ethylene butadiene styrene (SEBS), and provides
improved sealing pressure when warming up to body
temperature 112

Aim was to compare haemodynamic changes during
insertion and efficacy of ventilation with the use of I-gel
over endotracheal tube (ETT) in laproscopic surgeries.

METHODS

A prospective, comparative, randomised study was
conducted in department of anaesthesiology GS Medical
College from January 2021 to June 2022. Total 60 adult
patients of either sex, of ASA status | or |1, aged 16 to 60
years, undergoing laparoscopic surgeries under general
anesthesia were studied. The anticipated duration of
surgery was up to two hours. Exclusion Criteria were the
patients having chronic lung disease, pathology of the
neck, difficult intubation/mouth  opening, those
undergoing emergency surgeries, patients with body mass
index (BMI) >35 kg/m?, pregnant women, increased risk
of aspiration (hiatus hernia, gastro-oesophageal reflux
disease, full stomach) and the patients not willing to
participate.

Methodology

After obtained written informed consent of patients and
relatives,and approval from ethical committee 60 adult
patients of American Society of Anaesthesiologists
physical status | or Il undergoing elective laparoscopic
surgeries were randomly allocated to one of the two
groups of 30 patients each. Randomisation was done
using closed envelop technique. In Group-A (I-gel)
appropriate sized I-gel was inserted, and in Group-B
(ETT) patient’s airway was secured with laryngoscopy -
guided endotracheal intubation.  After securing
intravenous (IV) line, all standard monitors like
electrocardiogram (ECG), non-invasive blood pressure
and pulse oximeter were applied, and patient's baseline
parameters like pulse rate (PR), mean blood pressure
(MBP) and peripheral oxygen saturation (SpO2) were
recorded. Patients were premedicated with injection
glycopyrrolate 4 pg/kg, ondansetron 50 pg/kg, ranitidine
1 mg/kg and fentanyl 1 pg/kg IV. After 15 min of
premedication Group-A patients were induced with
propofol 2-2.5 mg/kg IV without muscle relaxant. Group-
B patients were induced with injection vecuronium
bromide 0.08-0.1 mg/kg IV to facilitate the endotracheal

intubation. Airway devices (ETT and I-gel) of
appropriate size were inserted by the experienced
anaesthesiologists. Position of the airway devices and
efficacy of positive-pressure ventilation were assessed by
observing adequate chest rise on manual ventilation,
bilateral equal air entry on auscultation, normal
rectangular shape capnograph tracing, absence of leak
and normal SpO; (>95%). After fixing the airway device,
appropriate sized gastric tube was inserted. Ease of
insertion of I-gel/ETT was assessed as Easy: No
resistance to insertion in the pharynx in a single
manoeuvre; Difficult: Resistance to insertion or more
than one manoeuvre was required for the correct
placement of the device and impossible: Unable to insert
the I-gel/ETT. We also recorded the number of attempts
and time required for insertion of airway device. The time
for insertion was recorded as time from insertion of the
airway device to the first capnograph trace. The ease of
placement (easy: inserted in 1% attempt, difficult: requires
>1 attempt), number of attempts required and failure of
gastric tube placement was also noted.

Anaesthesia was maintained with O,, N, O, sevoflurane
1-2% and intermittent doses of injection vecuronium
bromide 0.01mg/Kg. Controlled ventilation was provided
with tidal volume of 8-10 ml/kg and respiratory rate set to
obtain an end tidal carbon dioxide (EtCO) between 35
and 45 mmHg. At the end of surgery, neuromuscular
blockade was reversed with glycopyrrolate 8 pg/kg and
neostigmine 0.05 mg/kg. Removal of I-gel/extubation of
ETT was done after recovery of adequate spontaneous
respiration and muscle tone. Monitoring of PR, MBP,
SpO; and EtCO; was done throughout the perioperative
period. Haemodynamic and ventilatory parameters were
recorded before induction (baseline), just after intubation,
then at 1, 3 and 5 min after I-gel insertion/intubation,
after pneumoperitoneum, after change of position, before
and 5 min after release of pneumoperitoneum and after |-
gel removal/extubation.

RESULTS

Participants of this study were recruited from routine
laparoscopic list there were no dropouts. Demographic
profiles as shown in Table 1 were comparable in both
groups. No significant difference in terms of age, weight,
height, BMI and duration of surgery were noted.

Above table shows that mean age was 31+11.92 yrs in
Group A and 32.9+9.97 yrs in Group B. Mean weight
was 51.749.65 and 54.5+7.67 Kgs respectively for Group
A and Group B. Duration of surgery was 1.25 hrs for
Group A and 1.46 hrs for group B. Male:Female ratio
was 1.5:1 for group A and 0.76:1 for group B.

Above Table 1 shows that among 30, 28 patients had
easy insertion of 1 Gel, 02 had difficult in Group A and
30 patients had easy insertion of | Gel, 00 had difficult in
Group B.
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Table 1: Demographic profile of patients.

Age (in

Height

years) Weight (in kg) (in cm) BMI (in kg/m?)  Duration of Gender
Mean+SD Mean+SD Mean+SD Mean+SD surgery (in hrs) (male/female)
A (I-gel) 31+11.92 51.749.65 158.65+5.41 21.1242.78 1.25 18/12
B(ETT) 32.9+9.97 54.5+7.67 157.2346.19 21.23+3.23 1.46 13/17
Table 2: Comparison of parameters between two groups.
Parameters Group —A(l-gel) Group-B(ETT)

Airway device number (size) 15 (3), 15 (4) 11 (7.5), 10 (8.0), 9 (8.5)
Ease of insertion

Easy 28 30
Difficult 02 00
Failed 00 00
Number of attempts

1 24 30
2 06 00
3 00 00
Attempts for gastric tube insertion

1 27 28
2 03 02
3 00 00

The mean times from insertion of the airway device to the
first capnograph trace was significantly less in I-gel
insertion (11.01+1.98 seconds) when compared with ETT
(13.12+2.97 seconds) (Table 3).

Table 3: Mean time of insertion.

Group Time of insertion (seconds), Mean+SD
A(l-gel) 11.01+1.98
B(ETT) 13.12+2.97

Table 4: Mean pulse rate and mean blood pressure changes.

3 min
after
intubation

Before

Parameter . .
induction

Sl
after

intubation

After

After
. release of
pneumoperitoneum

i After

extubation

Mean pulse rate

pneumo

(Group A) 77.2 79.47 84.1 82.4 84.3 77.2 85.3

Mean pulserate 274 754 86.2 82.6 85.2 77.7 86.4
(Group B)

Mean BP 90.37  91.98 93.78 92.81 93.44 89.99 95.56
(Group A)

Mean BP

(Group B) 91.23 92.36 97.87 95.91 92.56 90.09 95.47
Following insertion of airway device there was Following insertion of airway device there was no

significant rise in PR (3 min after intubation [P = 0.011,
df-58, C1-95%]) and MBP (3 min after intubation [P =
0.02, df-58, CI1-95%], 5 min after intubation [P = 0.04, df-
58, CI-95%]) in Group-B patients when compared to
Group-A patients. However after 5 min of intubation till
the removal of airway device the changes in PR and MBP
were comparable in both groups (Table 4).

significant difference in EtCO, (3 min after intubation [P
= 0.778, df-58, CI-95%]), 5 min after intubation [P =
0.75, df-58, CI-95%]) in Group-B patients when
compared to Group-A patients (Table 5).
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Table 5: EtCO2 changes.

Just after 3 min after 5 min after
PRl intubation intubation intubation
EtCO:
(Group A) 36.57 37.86 37.75
EtCO:
(Group B) 36.37 37.56 37.23
DISCUSSION

In present study we found significant changes in HR and
MAP immediately after insertion, persisted till 3 minutes
after intubation and during extubation in ET tube.
Increase in the HR and MAP in ET group and I-gel group
were only after insertion of device. It is attributed to
sympathetic stimulation during laryngoscopy and the
passage of the ET through the vocal cords.™

In present study the mean times from insertion of the
airway device to the first capnograph trace was
significantly less in I-gel insertion (11.01+1.98seconds)
when compared with ETT (13.12+2.97seconds).

Similar observation was reported by Sharma et al and
Uppal et al who found, mean time for I-gel insertion
13.67 and 12.2 s, respectively.!*1> The results were
comparable to Helmy et al study, where 80 patients were
studied, they underwent different surgical procedures
under general anesthesia.*® The success rate for insertion
of gastric tube through the I-gel was 95% compared to
overall success rate of 90% in the current study.

In present study, following insertion of airway device
there was significant rise in PR (3 min after intubation [P
= 0.011, df-58, CI-95%]) and MBP (3 min after
intubation [P = 0.02, df-58, CI-95%], 5 min after
intubation [P = 0.04, df-58, CI-95%]) in Group-B patients
when compared to Group-A patients. However after 5
min of intubation till the removal of airway device the
changes in PR and MBP were comparable in both groups.
Similar results were seen study done by Jindal P et al on
hemodynamic responses after insertion of I-gel. They
found that there was significant difference in MAP after
insertion.*” The results of this study approved with Uppal
et al who studied 25 patients comparing I-gel and ETT
using pressure-controlled ventilation, they found several
well-established advantages of using I-gel compared with
a tracheal tube. The major ones include less
hemodynamic upset during induction and maintenance of
anesthesia and lower incidence of sore throat.®

CONCLUSION
We have concluded that I-gel requires less time for

insertion with minimal hemodynamic changes when
compared to ETT. | gel provides adequate positive-

After After release  After
pneumoperitoneum of pneumo extubation
39.33 38.25 36.23
39.73 38.45 37.76

pressure ventilation, comparable with ETT. Hence, I-gel
can be a safe and suitable alternative to ETT for
laparoscopic surgeries.
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