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Comparison of i-gel supraglottic airway and LMA-ProSeal ™
in pediatric patients under controlled ventilation
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Abstract

Background: i-gel™ and the ProSeal™ laryngeal mask airway (PLMA) are two supraglottic airway devices with gastric channel
used for airway maintenance in anesthesia. This study was designed to evaluate the efficacy of i-gel compared with PLMA for
airway maintenance in pediatric patients under general anesthesia with controlled ventilation.

Materials and Methods: A total of 60 American Society of Anesthesiologists physical status 1 and 2 patients were included
in the study and randomized to either i-gel or PLMA group. After induction of anesthesia using a standardized protocol for all
the patients, one of supraglottic airway devices was inserted. Insertion parameters, ease of gastric tube insertion and fiber-optic
scoring of the glottis were noted. Airway parameters such as end-tidal carbon dioxide (EtCO,), peak airway pressures and leak
airway pressures were noted. Patients were observed for any complications in the first 12 h of the post-operative period.
Results: Both groups were comparable in terms of ease of insertion, number of attempts and other insertion parameters.
Ease of gastric tube insertion, EtCO,, airway pressures (peak and leak airway pressure) and fiber-optic view of the glottis were
comparable in both groups. There were no clinically significant complications in the first 12 h of the post-operative period.
Conclusion: i-gel is as effective as PLMA in pediatric patients under controlled ventilation.

Key words: Controlled ventilation, fiber-optic view of glottis, leak airway pressure, peak airway pressure, pediatric i-gel
airway, ProSeal™ laryngeal mask

has a buccal cavity stabilizer and integral bite block, which
helps in alignment of the device with oropharyngeal curvature

Introduction

ProSeal laryngeal mask airway (PLLMA), a supraglottic airway ~ ©f the patient and prevents malrotation. There is an epiglottic

device (SAD) with a (gastric) drain tube has been widely
used in pediatric and adult patients under both controlled
and spontaneous ventilation.['?! The 1-gel™ ™3 (Intersurgical
Inc., Berkshire, UK), a single use non-inflatable SAD with
a (gastric) drain tube has been introduced in clinical practice
from last few years. The non-inflatable cuff of i-gel is made of a
soft gel-like medical grade thermoplastic elastomer. The device
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rest with a protective ridge which prevents down folding of
the epiglottis during insertion. i-gel has easier insertion with
minimal risk of tissue compression”' Pediatric i-gel is available
in different sizes (1, 1.5, 2, and 2.5) according to the weight
of the children.® We hypothesized that i-gel will be as effective
as PLMA in airway maintenance in pediatric patients under
controlled ventilation. Our primary objective was to compare
the oropharyngeal sealing pressures (OSP) and secondary
objectives were to compare the insertion parameters, positioning
and any immediate complications.

Materials and Methods

After approval from institutional ethics committee, this study
was conducted on 60 American Society of Anesthesiologists
physical status 1 and 2 children aged 1-12 years of either
sex scheduled for elective short duration (<1-2 h) pediatric
surgery. Patients with expected difficult airway, history of
obstructive sleep apnea, patients at risk of pulmonary aspiration
of gastric contents and patients undergoing laparoscopic
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surgeries were excluded from the study. The patients were
randomized to either i-gel (Group I) or PLMA (Group P)
by opaque sealed envelope technique. Written consent was
obtained from all parents of children recruited in the study.
Patients were pre-medicated with midazolam orally at 0.5
mg/kg 15 min before the scheduled surgery. In the operating
theater standard monitoring (pulse oximetry, non-invasive blood
pressure recording, electro-cardiography and capnography)
were connected to the child. Anesthesia was induced by
inhalational induction with sevoflurane (up to 6%) along with
50% nitrous oxide. Intravenous (IV) line was secured when
the children were in adequate plane following which fentanyl
2 ug/kg body weight was administered. After ensuring bag and
mask ventilation, neuromuscular blockade was achieved with
atracurium besylate 0.5 mg/kg body weight IV and patients
were ventilated for 3 min with sevoflurane (4%), nitrous oxide
and oxygen (50:50) to allow full jaw relaxation to take place
and adequate size supraglottic airway device was inserted in
“sniffing the morning air position.” Size of the device was
selected according to the body weight of the patient (i-gel:
5-12 kg: 1.5 size; 10-25 kg: 2 size; 25-35 kg: 2.5 size® and
PLMA: 5-10 kg: 1.5 size; 10-20 kg: 2 size; 20-30 ke: 2.5
size). Devices were kept ready on the machine after lubrication
with a water soluble lubricant. i-gel was introduced by firmly
grasping the device such that the cuff outlet was facing the chin
of the patient and the device was gently guided along the hard
palate until definitive resistance was felt (as per manufacturer’s
recommendation). Insertion of PLMA was done as per the
manufacturer’s recommendations, using the index finger digital
method. The cuff was inflated according to size of PLMA (7
ml: 1.5 size; 10 ml: 2 size and 14 ml: 2.5 size). Both the devices
were inserted by single anesthesiologist experienced in using
supraglottic airway devices, according to the manufacturer’s
recommendation. After connecting the pediatric circle breathing
circuit to the i-gel or PLMA, appropriate placement and
ventilation was determined by chest wall movement, auscultation
of breath sounds, a square-wave capnograph and lack of
gastric insufflation. The presence of gastric insufflations was
determined by epigastric auscultation. The fresh gas flow was
set at 3 L/min. Maintenance of anesthesia was continued with
sevoflurane, nitrous oxide and oxygen in 2:1 ratio. Bolus doses
of 0.1 mg/kg atracurium were given for neuromuscular blockade
maintenance and ventilation was initiated with tidal volume
(V) 10 ml/kg and respiratory rate (12-18/min) adjusted to
obtain an end-tidal carbon dioxide (EtCOz) between 35 and
40 mm Hg. Ease of insertion was subjectively graded by single
anesthesiologist in all cases. An “easy insertion” was defined
as insertion within the pharynx without resistance in a single
maneuver. A “difficult insertion” was one in which there was
resistance to insertion or where more than one maneuver was
required to seat the device within the pharynx. Ease of airway

device insertion was graded subjectively on a scale from 1 to 3
(1-very easy, 2-easy and 3-difficult). Insertion time defined as
the time between picking up the device and obtaining an effective
airway with EtCO, trace on the monitor. Three insertion
attempts were allowed before a failure of insertion was recorded.
Ifi-gel or PLMA were not able to achieve a satisfactory airway
within three attempts, trachea was intubated conventionally. A
satisfactory placement was noted if the expired V. was more than
8 ml/kg and there was no (gastric) drain tube leak. Peak Paw
(em H,O) was recorded when patient was put on the volume
control ventilatory mode at 10 ml/kg body weight V.. Leak Paw
(em H,O) (Datex-Ohmeda S/5 anesthesia delivery system)
was recorded when the patient was put on to bag mode and
the adjustable pressure limiting valve fully closed with 3 L/min,
the particular pressure (sealing pressure) at which audible leak
(auscultation of anterior neck) through the device was noted
along with equilibrium of pressure on the aneroid manometer
and ventilator pressure time scalar. Leak pressure was subtracted
from peak airway pressure and the difference (Law-Paw in cm
H,O) was calculated. Visualization of glottis was determined
by passing a fiber-optic scope (diameter, 3.7 mm: Karl-Storz,
Tuttlingen, Germany) through the airway tube to a position
| cm proximal to the end of the airway tube. The airway tube
view was scored using the Brimacombe Score” (1-vocal cords
not seen, 2-vocal cords plus anterior epiglottis seen, 3-vocal
cords plus posterior epiglottis seen and 4-only vocal cords
visible). Scores 3 and 4 were considered as a good view in our
study. After correct insertion was confirmed, well-lubricated
appropriate size (6 Fr, 8 Fr and 10 Fr sizes for 1.5, 2 and 2.5
sized airway devices respectively®) gastric tube was inserted
through the drain tube. Correct gastric tube placement was
assessed by suction of fluid or detection of injected air by
epigastric-stethoscopy. Ease of gastric tube insertion was graded
subjectively (1-very easy/2-easy/3-difficult/4-very difficult).
After the surgery, neuromuscular blockade was antagonized
with 0.05 mg/kg neostigmine and 0.0 1 mg/kg of glycopyrrolate.
Device was removed once the child was fully awake or easily
arousable. The supraglottic airway was observed for any blood
staining or any other injuries. The child was followed-up the
evening of surgery to elicit a history of sore throat.

For power analysis calculation, we considered as 20% difference
in mean sealing pressure between the groups to be significant
based on previous study'*! between PLMA and classic LMA
(cLMA) 1in children (PLMA: OSP 18.72 + 3.28 cm of
H,O and cLMA 15.43 *+ 2.94 cm of H,0"). G*Power
version 3.1 (Franz Faul, Universitat Kiel, Germany) was
used for power and sample size analysis. A power analysis
based on 95% confidence interval, a sample size of 30 in each
group with the total sample size of 60 for 80% statistical power
and 5% level of significance was considered. All statistics
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were performed using the Statistical Package for the Social
Sciences (SPSS) version 18 (SPSS Inc., Chicago, IL,
USA) and Graphpad Instat 3.0 for Windows (GraphPad
Software, San Diego, CA, USA). Distributions of data were
determined using Kolmogorov-Smirnov analysis. Continuous
measurements were expressed as mean * standard deviation
(SD) and categorical measurements as number percentage.
Unpaired Student t-test for parametric data and Chi-square or
Fischer’s exact test was used for nominal data. Mann-Whitney
test was used for fiber-optic scores. P < 0.05 was considered
to be statistically significant.

Results

Patient demographic characteristics were comparable in both
groups [Tables 1 and 2]. Size-2 airway devices were used in
the majority of the cases [Table 2]. There was no statistically
significant difference in distribution of sizes in both groups.
Success rate for the first attempt insertion was 86.7% with
1-gel and 93.3% with (PLMA). Ease of insertion, mean time
of insertion and manipulation was not statistically significant
between the groups. The ease of gastric tube insertion was
comparable in both the groups with 90% grade | in both the
groups although two cases in Group P had difficult insertion
[Table 2]. One case of oropharyngeal air leakage and two cases
of tube displacement [Table 2] occurred in the study, but the
distribution of other events in both groups was not statistically
significant. Airway and ventilator parameters studied were
similar in both the groups [Table 3]. The mean peak airway
pressure, mean leak airway pressure and leak-peak airway
pressures were also similar in both the groups. Brimacombe
Scores [Table 4] were statistically similar in both the groups
with 11 cases (36.7%) in both having grade 4 view, 8 (26.7%)
in Group P and 12 (40.0%) cases in Group I had grade
3 view. 10 (33.3%) cases in Group P and 7 (23.3%) cases in

Group I had grade 2 view with one case (3.3%) in Group P
grade | view.

Discussion

The insertion time in our study was comparable between the
two groups; however, we took lesser time as compared to the
study by Gasteiger et al.”” The number of attempts to insert
the devices is comparable to study done by Goyal et al.?’ in
which only size-2 supraglottic airway devices were compared.
In their study, i-gel was inserted in 95% cases in first attempt,
PLMA and cLMA’s were inserted in 90% of cases in first
attempt. The lower first attempt success rate in our study for
i-gel can be attributed to use of different sizes and overlap in
size selection according to body weight as recommended by

the manufacturer (size 1.5: 5-12 kg and size 2: 10-25 kg).

Table 1: Patient characteristics and type of surgery

Parameter PLMA (%) i-gel (%) P value
Age 6.32+3 years 4.47+2 years

1-4 years 12 (40) 18 (60) 0.13
5-8 years 9 (30) 9 (30)

9-12 years 9 (30) 3 (10)

Weight 16.1+6 kg 14.0%5 kg 0.18
Height 98.7+1 cm 99.3=1 cm 0.69

Sex (male:female) 22:8 26:4 0.19
Type of surgery

Lower abdominal 19 (63.3) 16 (53.3)
Urologic 6 (20) 7 (23.3)
Others (syndactaly

correction, SSG for PBC

forearm and hand, AV 5 (16.6) 7 (23.3)

malformation finger
excision)

PLMA = ProSeal laryngeal mask airway, PBC = Post-burn contracure,
AV = Arteriovenous, SSG = Split skin graft

Table 2: Insertion parameters

Parameters PLMA i-gel P value
Insertion time 15.4+6s 17.2+7s 0.31
Sizes 1.5/2/2.5 4/20/6 10/17/3
Age and size (1.5/2/2.5)
1-4 years 10/6/0 4/6/0 0.14
5-8 years 0/8/0 0/10/3
9-12 years 0/3/3 0/4/3
No. of attempts (1/2/3) 28/2/0 26/4/0 0.67
Ease of insertion (very easy/ 28/0/2 28/2/0 0.24
easy/difficult)
Manipulation (no/yes) 28/2 28/2 0.69
Ease of gastric tube insertion 27/1/2 27/3/0 0.35
(very easy/easy/difficult)
Other events: None/laryngeal  27/1/0/2  30/0/0/0 0.23

leak/sore throat/device
displacement

PLMA = Proseal laryngeal mask airway

Table 3: Ventilator parameters

Variables Group P Group I P value
EtCO, (mm Hg) 38.00+2.21 38.27+2.24 0.64 (=0.05)
Paw (cm H,0) 13.17+2.44 12.70*x2.14 0.43 (=0.05)
Law (cm H,0) 23.27+6.57 23.13+x5.22 0.93 (=0.05)
Law-Paw (cm H,0) 10.37%£6.29  10.17+5.66 0.89 (=0.05)
EtCO, = End-tidal carbon dioxide

Table 4: Fiber-optic view of glottis

Brimacombe Group P Group I P value
scores (n =30) (%) (n=30) (%)

1 1(3.3) 0

2 10 (33.3) 7 (23.3)

3 8 (26.7) 12 (40.0) 0.45 (P=0.05)
4 11 (36.7) 11 (36.7)

Mean=+SD 2.97+0.93 3.13+0.78

SD = Standard deviation
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This problem with size selection was reported in previous
studies too.®'%""! Ease of insertion of airway device and ease
of insertion of gastric tube was similar in both the groups. To
eliminate observer bias all these grading were subjectively
done by single anesthesiologist inserting the devices. This was
found to be similar with other studies./>'>"!

In our study, the mean oropharyngeal leak pressure was
comparable between the groups. PLMA sizes (1.5, 2 and
2.5), which we used has no dorsal cuff,!"" this might also be
the reason for similar leak pressures. The leak pressure of i-gel
in this study was similar to study done by Theiler et al.l'*! in
which leak pressure of i-gel was significantly higher than the
leak pressure of the ambu aura (mean = SD: 22 * 5 cm
HZO vs. 19 = 3, P < 0.01). These findings were also
comparable with the results of the study by Goyal et al.”! and
Gasteiger et al.”) However, in the study by Goyal et al.,”?!
the difference between i-gel and both LMA groups were
statistically significant. The possible explanation for this is that,
in their study specific size-2 supraglottic airway devices are
used with a larger sample size compared to our study. In our
study, the mean sealing pressure (leak-peak airway pressure)
was 10.1 £ 5 cm H,O in i-gel group and 10.3 + 6 cm
H,O in PLMA group which were statistically similar. The
supraglottic airway device that can provide ventilation with
low peak airway pressure and high leak pressure is supposed
to have wider margin of safety for ventilation as represented
in previous study by Beylacq et al.l' The margin of safety
for ventilation was similar in both the groups in our study.

Fiber-optic visualization of glottis by Brimacombe Score
was statistically comparable in both the groups. The view in
1-gel group of this study (76.7%) was similar to i-gel group
of Lee et al.'"? in which good view was obtained in 74% of
cases. T here was no critical incident in both the groups except
for one case of oro-pharyngeal air leakage and two cases of
tube displacement in PLMA group during positioning for
caudal anesthesia. Incidence of post-operative sore throat and
hoarseness were similar in both the groups. A previous study
done by Francksen et al.!'” reported more post-operative sore
throat and dysphagia with PLMA compared to i-gel.

Though most of the devices used in both the groups were size-
2, we did not specify any single specific size of both airway
devices to be used in our study, which could be a limitation
of our study. Moreover the study was done under controlled
ventilation, though the ease of insertion would have been
defined better in spontaneously breathing patients.

Hence to conclude, an i-gel is as effective as PLMA in
pediatric patients under controlled ventilation in general
anesthesia. Ease of insertion, number of attempts, OSP, ease

of gastric tube insertion and visualization of glottis with fiber-
optic scope were comparable in both groups. i-gel can thus
be used as a good alternative to PLMA in pediatric patient
under control ventilation.
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