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Abstract

This study was undertaken in 50 ASA 1 and 2 patients of age group 18 to 60 years undergoing elective surgeries of short
duration. Patients were randomly divided into 2 groups of 25 each for i-gel and classic LMA. Parameters assessed were -
ease of insertion of airway device i.e. no. of attempts required and time taken for effective airway establishment (TFEA),
ease of gastric tube placement, gastric insufflation and regurgitation (by comparing pH of the secretions on the dorsal sur-
face of both the devices with sensitive litmus paper), hemodynamic response to insertion of device and post-operative sore
throat following general anaesthesia. Incidents like desaturation, laryngospasm, bronchospasm, gastric insufflations were
noted. The mode of induction, maintenance and reversal of general anaesthesia remained the same for both the groups.
Demographic data between the two groups i.e. age, weight, sex, duration of surgery was comparable and with no statistical
difference between them.

There was one incidence of failure of insertion with Classic LMA to achieve effective airway. Success rate of device inser-
tion was higher for i-gel than classic LMA and was statistically significant. Mean attempt for i-gel was 1.12 (S.D 0.332),
classic LMA 1.45 (S.D 0.588). Time required for effective airway establishment was shorter with i-gel 20.24 seconds (S.D
22.408) than classic LMA 52.458 (S.D 41.341) and was statistically significant P < 0.05. There were no statistical and clini-
cal differences in hemodynamic responses to insertion of both the devices. After removal at the end of surgery blood was
visible on cuffs of 3 Classic LMAs but not on any of the i-gels. No statistical difference was found in pH of the cuffs of
both the devices after removal. Incidence of post-operative sore throat was more with classic LMA (mean rank 31.25) than
i-gel (mean rank 19) and was statistically significant P < 0.05.

To conclude i-gel is easier to insert than Classic LMA and also facilitates gastric tube placement. i-gel is appropriate device
for airway management as an alternative or backup device to Classic LMA. i-gel is less traumatic to airway than Classic LMA
and correctly positioned i-gel isolates glottis from upper esophagus and provides airway protection.
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patients underwent positive pressure ventilation using the LMA
[2]. Stated advantages of LMA with respect to tracheal intubation
include absence of need for muscle relaxants and decreased risk
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is an incomplete mask seal causing gastric insufflations or oro-
pharyngeal air leak [4]. A new variant of supra-glottic airway de-
vice i-gel was invented in January 2007 in London by Dr. Nasir. It
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under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution and reproduction in any medium, tracts. It permits escape for the gastric contents and reduces risk
provided the original author and source are credited. of regurgitation and pulmonary aspiration. It can also determine
the correct positioning of airway.

way channel intended to separate the alimentary and respiratory

Introduction

The unique feature of i-gel is the non-inflatable cuff made of
The Laryngeal Mask Airway [LMA] was invented by Archie Brain gel like material called SEBS ( Styrene Ethylene Butene Styrene).
in 1981 it first became commercially available in 1988 [1]. Since This soft gel like material reduces the risk of post-operative sore
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throat as there is minimal soft tissue compression. The cuff is
mirror image of supra-glottic structures. It anatomically fits into
the supra-glottic pharyngeal space. Many more features like gas-
tric channel, epiglottic blocker, integral bite block, buccal cavity
stabiliser make i-gel the unique supra-glottic airway device. As i-
gel has firm tube section there is no need of inserting the finger in
the oral cavity while placing the i-gel hence the ease of insertion
is also improved. Buccal cavity stabiliser is laterally flattened, el-
liptical and firm that gives it stability after insertion. As there is no
cuff inflation there are less chances of displacement. i-gel is also
a latex free device.

In this prospective study we compared the techniques with re-
spect to ease of insertion of the airway device i.e. LMA Classic
and i-gel, ease of insertion of naso-gastric tube for i-gel, hemo-
dynamic changes, incidence of regurgitation and post-operative
sore throat complaints.

Methods

The present prospective randomized study was conducted in
B.Y.L. Nair Hospital, Mumbai in the Department of Anaesthesia
after obtaining ethics committee clearance and written informed
consent. Fifty ASA T and II patients of either sex posted for elec-
tive general surgeries like hernioplasties, breast lump excision,
skin grafting, axillary lymph node excision, fistula in ano, lipoma
excision were included in the study. Patients with difficult airway,
full stomach, gastro-esophageal reflux, pregnancy, post-radiother-
apy to neck, smokers were excluded from the study.

All patients received iv Glycopyrolate 4 mcg/kg, iv midazolam 30
mcg/kg and iv Fentanyl 2 mcg/kg as premedication. Induction
agent used was iv Propofol 3mg/kg, the end point being loss of
eyelash reflex. Lubrication was done with thin layer of K-Y jelly
over the back of cuff of i-gel/Classic LMA and device was in-
troduced. After confirming the position of device, iv vecuronium
0.1 mg/kg was given. Patients wete ventilated and anaesthesia was
maintained with O,, N O, iv Propofol and iv vecuronium with
controlled ventilation. Diclofenac 75 mg suppository was inserted
for analgesia. At the end of surgery the device was removed af-
ter reversal with iv neostigmine( 50 mcg/kg) + iv Atropine (200
mcg/kg). Hemodynamic parameters like pulse rate, non-invasive
blood pressure, oxygen saturation were recorded pre-op, at induc-
tion, every five minutes intra-op and then post-operatively till one
hour.

The i-gel or Classic LMA were inserted as recommended by
manufacturer. The time between picking up the airway device and
obtaining an effective airway was recorded. An effective airway
is defined as normal thoraco-abdominal movement and a square
wave capnograph trace. The number of insertion attempts was
recorded for both i-gel/Classic-LMA. A failed attempt was de-
fined as removal of the device from the mouth. Three attempts
were allowed before device was considered as a failure. If an ef-
fective airway could not be achieved, one attempt with the other
device was allowed. If an effective airway was not achievable with
the alternate device (i-gel or Classic LMA) then the airway was
achieved with endotracheal tube & case was considered as failure
& documented. Gastric tube (12-14 no.) was inserted through the
drainage tube of i-gel. The time taken to insert the gastric tube
was recorded, and the placement was confirmed by synchronous
injection of air and epigastric auscultation during apnea. In case
of difficulty in introducing gastric tube two attempts were tried
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with the manipulation of the introducer. Inability to insert the
gastric tube was recorded. Any adverse event was also noted.

At the end of the surgery after removing the airway device the pH
of the dorsal surface of the cuff was noted with the sensitive lit-
mus paper. Post operatively the patients were questioned directly
about sore throat half an hour after admission to the recovery
room. Sore throat incidence was evaluated using a 3 point scale as
2- continuous throat pain,1- throat discomfort, 0- no complaints
at all.

The statistical analysis for comparison was based on t test for time
for effective airway (TFEA), hemodynamic variables, pH of the
cuff. 2-tailed t test was used for number of attempts. Mann-Whit-
ney test was used for the comparison of sore throat incidence.

Results

There was no difference in two groups with respect to demo-
graphic data and the surgical aspect.

i-gel Classic LMA
Weight 56.48 57.12 P=0.809
(8.D=9.610) (S.D=9.038) Non-signif-
icant
Surgical 69.60 71.40 P=0.845
duration | (8.D= 32.657) | (S.D=32.195) Non-signif-
icant
Males 12 13 50%
Females 13 12 50%
Size | First Attempt [ More than one attempt
5 i-gel- 13 i-gel-0
CLMA-5 CLMA-7
4 i-gel-9 i-gel- 3
CLMA-9 CLMA-3

As seen in this chart i-gel could be inserted in first attempt in 22
cases as against Classic LMA could be inserted in first attempt
only in 14 cases. Only 3 cases of i-gel required second attempt for
insertion as against 9 cases in Classic LMA which required second
attempt for insertion. On one occasion Classic LMA needed 3 at-
tempts for successful insertion and on one other occasion Classic
LMA could not be inserted to achieve effective airway where the
patient was intubated to continue the general anaesthesia. Success
rate for insertion of i-gel was higher than Classic LMA. Mean
of no. of attempts required for i-gel insertion was 1.12 and for
Classic LMA was 1.45. More than one attempts required for i-gel
in 3 cases and 10 cases for Classic LMA. This difference was sta-
tistically significant. Time required for achieving effective airway
(TFEA) was shorter with i-gel than Classic LMA. It was statisti-
cally significant. (TFEA for i-gel - 20 seconds, TFEA for Classic
LMA - 52 seconds). After the removal of the device at the end
of the surgery pH of the cuffs for i-gel was 7.12 and for Classic
LMA was 6.82. This was statistically not significant. Post opera-
tively throat discomfort (Grade 1) was found in 5 cases of i-gel
and 9 cases of Classic LMA. Throat pain (Grade 2) was found in
3 cases of Classic LMA. This was found statistically significant.
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i-gel

Classic LMA

Mean attempts 1.12 (SD= 0.332)

1.45 (S.D= 0.588)

2-tailed Test, significant

Time For Effective Airway (TFEA) | 20.24 (S.D= 22.908)

52.458 (S.D= 41.341)

P=0.002 t Test, significant

pH of the cuff secretions 7.12 (S.D=0.53)

6.82 (S.D=0.73) P=0.1773 t Test, not significant

Sore throat scale ( Mean rank) 19

31.25 P<0.05 Mann Whitney Test, significant

Passing the NG tube was easy in most of the i-gel insertions with mean time of 9 seconds. Only in one case with i-gel NG tube could

not be passed.

Minimum | Maximum | Mean | Std. Deviation
TFRT (N=24) 5 20 9.167 3.749

Adpverse effects in study group both devices was checked with sensitive litmus paper. Acidic pH
was not found in any of the cuffs. There was no statistical differ-
Sr.No Complications i-gel, N=25 | CLMA, N=25 ence found between pH of cuffs of the devices. Brimacombe et
1 Tnability of device _ 1 al in previous cadaveric studies in other devices like LMA Proseal
insertion showed that inserting NG tube is always beneficial to prevent pul-
5 Desaturation B} i monary aspiration. Gastric fluid was shown to bypass tbe pharyr‘lx
and mouth when NG tube was open and airway device was in

3 Laryngospasm - - . . . .
correct position [12]. The hemodynamic changes after insertion
4 Bronchospasm - - of both devices were statistically not significant. Fujii et al showed
5 Gastric insufflations - - that Classic LMA provides smooth and safe emergence from an-
6 Regurgitation of gastric - - aesthesia with less hemodynamic changes14. Such studies for i-gel
contents are not yet done. There were no episodes of desaturation, laryn-
7 | Blood stained secretions - 3 gospasm or bronchospasm. Post operatively throat discomfort (
Grade 1) was noted in 5 and 9 cases of i-gel and Classic LMA
Discussion respectively and throat pain ( Grade 2) was noted in 3 cases with

In our study we found that the success rate for introduction of
i-gel in first attempt was higher (22/25) than classic LMA (14/25)
and time required for effective airway establishment was shorter
for i-gel ( 20.24 seconds) than Classic LMA( 52.458 ). To insert
i-gel there was no need to insert finger in the oral cavity of the
patient as was required in Classic LMA. No extra adjustments or
techniques were required to insert i-gel which might be the reason
for the decreased time required [25, 28]. This time difference was
statistically significant. But for the routine cases which were pre-
oxygenated before insertion of the device there was no episode
of desaturation. It might be important in emergency situations
where achieving the airway at the earliest is of prime importance
as when the patients may desaturate faster. In this regard i-gel is
found to be quicker and superior way of achieving the airway. I
gel has been shown to be a superior airway device over Classic
LMA in CPCR [30].

Use of LMA for positive pressure ventilation is not new but has
some controversies [10] over it regarding risk of gastric regurgi-
tation and pulmonary aspiration. i-gel appears to be superior to
Classic LMA in this regard as it contains second channel for NG
tube placement which may reduce the chances of regurgitation
and aspiration. Optimal positioning of NG tube determines the
correct position of i-gel. Some studies have defined position of
the device by passing fibreoptic scope through it [28]. We did not
pass fibrescope through the devices due to non-availability. NG
tube could be passed through all the i-gels except one where it did
not pass but effective ventilation was still achieved. NG tube inser-
tion was easy in majority of the cases with average time of 9.167
seconds. Regurgitation of gastric contents was not observed from
gastric channel of any of the i-gels. Also after removal of the de-
vice at the end of the surgery pH of the dorsal side of the cuff of

Classic LMA. This was statistically significant. Visible blood was
found on cuffs of 3 LMA Classic but not on any of i-gels. This
shows that i-gel is less traumatic as compared to Classic LMA.
Reiger et al concluded with regards to minor laryngo-pharyngeal
morbidity that advantage of LMA Classic over endotracheal tube
is questionable [15]. Sore throat and dysphagia are common af-
ter LMA insertion. Incidence of sore throat vaties in different
studies according to size, design of the airway device, lubricant
used, cuff pressure of the device and % of nitrous oxide used in
the study. Generally this sore throat and dysphagia are transient
in post-operative period [16] and i-gel appears to be the device
which contributes very little to it.

Conclusion

To conclude, i-gel is an effective alternative supra-glottic airway
device which is easier to insert than classic LMA and allows easy
passage of naso-gastric tube through it. There is no blood stain-
ing of i-gel after removal and it is less traumatic to the pharyngeal
tissues with very little incidence of post-operative sore throat.
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