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Second-generation supraglottic airway devices i-gel 
(Intersurgical Ltd) and LMA ProSeal (Teleflex Inc) are 
designed for a superior airway seal with a high suc-
cess rate in adults. This study compared the efficacy of 
i-gel and LMA ProSeal (sizes 1, 1.5, and 2) as an airway 
device in a pediatric population, especially infants. The 
study included 163 ASA class 1 and 2 children, aged up 
to 10 years and weighing 2 to 25 kg, undergoing elec-
tive surgeries lasting less than 1 hour under general 
anesthesia on spontaneous respiration. Participants 
were randomly assigned to 2 groups: i-gel and LMA 
ProSeal. With each device, the ease of insertion, time 
of insertion, manipulations required for placement 
of the device, and oropharyngeal leak pressure were 

recorded. A lubricated gastric tube of the recom-
mended size was passed through each device, and 
ease of insertion was noted. At the end of surgery, the 
device was removed and complications were noted, 
including laryngospasm, breath holding, and blood-
stains. Mann-Whitney U test and χ2 tests were used to 
compare collected data. 

Both devices were found to be comparable in 
effectively securing the airway in children, even in 
infants. The insertion time was significantly faster 
with i-gel. 
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S
upraglottic airway devices have been demon-
strated in pediatric anesthesia by Lopez-Gil et 
al1 to adequately secure the airway without 
any major intraoperative morbidity for spon-
taneous and controlled ventilation. The latest 

additions to the family of supraglottic airway devices are 
the second-generation devices suitable for children. The 
classic laryngeal mask provides a moderate pharyngeal 
seal, which causes gastric insufflation associated with an 
increase in abdominal circumference during positive pres-
sure ventilation.2 This predisposes to gastric regurgitation 
and pulmonary aspiration. It also leads to diaphragmatic 
compression, impeding spontaneous ventilation. The i-gel 
and the LMA ProSeal, being second-generation devices, 
have a better safety profile because they have been 
designed to have a superior esophageal and pharyngeal 
seal and hence minimal gastric insufflation during posi-
tive pressure ventilation. They also have a gastric drain 
tube to provide protection against aspiration and to aid 
gastric decompression.3-6 

The i-gel is an innovative supraglottic airway device 
with a noninflatable cuff of thermoplastic elastomer. The 
cuff creates a good airway seal, as it is designed to mirror 
the pharyngeal, laryngeal, and perilaryngeal structures.7 
The pediatric sizes have been shown to be effective 

airway devices in children.8-10

LMA ProSeal consists of a wire-reinforced airway tube 
and a parallel drainage tube. The double tube arrange-
ment and a feeding tube passed through the drainage 
tube anchors the device in the supraglottic area. The 
LMA ProSeal also has a unique double cuff arrangement. 
The main cuff seals the laryngeal opening when inflated, 
and an additional pharyngeal cuff helps improve the 
airway seal. These features make the LMA ProSeal ideal 
for application of positive pressure ventilation.4,11

Although evaluated in multiple adult studies, there are 
few studies comparing the pediatric sizes of these supra-
glottic airway devices. Hence, the present prospective, 
clinical, observational study was undertaken to compare 
i-gel and LMA ProSeal of sizes 1, 1.5, and 2 in children 
undergoing elective surgeries on spontaneous respira-
tion. Measures compared were insertion time, insertion 
success, ease of insertion, ease of insertion of gastric 
tube, oropharyngeal leak pressure, and occurrence of 
complications.

Methods
The study was conducted over a 5-month period after 
approval of the institutional review board. The sample 
size was calculated based on a similar study by Singh et 
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al12 in adults to achieve 90% power, which was further 
increased over the stipulated study period. One hundred 
eighty children of ASA status 1 and 2, aged up to 10 
years and weighing 2 to 25 kg, undergoing elective sur-
geries lasting less than 1 hour under general anesthesia 
were enrolled. Children with anticipated difficult airway, 
previous difficult intubations, upper respiratory tract in-
fection, gastroesophageal reflux disease, and syndromes 
were excluded. The children were randomly allocated 
to 2 groups, i-gel and LMA ProSeal, using a computer-
generated table. After allocation to a group, the appropri-
ate size of supraglottic device was selected based on body 
weight (Table 1). The insertion of the airway device was 
performed by senior pediatric anesthesia consultants, all 
of whom had performed at least 20 insertions of i-gel and 
LMA ProSeal. Pediatric anesthesia registrars recorded the 
observations. 

Written informed consent was obtained from the 
parents of each child enrolled in the study. Standard 
fasting guidelines were followed. Oral midazolam syrup 
(0.5 mg/kg) premedication was administered 30 minutes 
before anesthesia induction but was avoided in infants 
aged less than 6 months. 

In the operating theater, standard monitors were 
placed. Anesthesia was induced with sevoflurane at 8 
vol% and 50% nitrous oxide in oxygen. Intravenous 
access was secured, propofol (2 mg/kg) and fentanyl (2 
μg/kg) were administered, and the sevoflurane dosage 
was tapered and then stopped. Adequate depth of an-
esthesia was assessed by a lack of motor response to 
jaw thrust. Then, the supraglottic device was lubricated 
with a water-soluble agent and inserted according to the 
manufacturer’s recommendations,7,11 with the head in 
the “sniffing the morning air” position. The LMA ProSeal 
cuff was inflated to 30 cm H2O pressure using the cuff 
pressure manometer (Portex, Smiths Medical). The su-
praglottic device was connected to the closed breathing 
system and effective airway, defined by square-wave cap-
nograph trace, normal chest movements, and adequacy 
of ventilation by bilateral auscultation of the chest. 
Auscultation over the epigastric area was done to check 
for gastric insufflation. If placement was inadequate, 
manipulations were done in the following sequence—
gentle pulling and pushing of the device, head flexion 
and extension, jaw thrust, chin lift, and deep rotation—
and recorded. A maximum of 3 attempts were tried for 
adequate placement, after which insertion was recorded 
as a failure and the airway was secured with an appropri-
ate sized endotracheal tube. The number of attempts for 
successful placement and ease of insertion as very easy 
(no manipulations), easy (1 manipulation), or difficult 
(> 1 manipulation) was noted. The supraglottic device 
was secured in place with tape running from one maxilla 
to the other maxilla. The time for insertion was recorded 
from the time of picking up the supraglottic device to the 

first upstroke of the capnograph trace. 
The oropharyngeal sealing pressure was recorded 

with the device connected to the closed circuit, closing 
the adjustable pressure limiting valve, keeping the fresh 
gas flows at 4 L/min (50% nitrous oxide in oxygen), and 
airway pressure at equilibrium noted. A lubricated gastric 
tube of appropriate size according to manufacturer’s 
recommendations was passed through the supraglottic 
devices (except size 1 of i-gel, which does not have a 
gastric port). The ease of insertion of the gastric tube was 
graded as easy (insertion on the first attempt), difficult 
(second attempt), or unable to pass (inability to pass the 
gastric tube even with 2 attempts). The correct position 
of the gastric tube was confirmed by injection of air and 
by auscultation over the epigastrium. 

Anesthesia was maintained with isoflurane at 0.8% to 
1%, nitrous oxide at 50% in oxygen, and spontaneous/
assisted ventilation. Continuous monitoring of the heart 
rate, oxygen saturation, end-tidal carbon dioxide levels, 
and noninvasive blood pressure was performed. At the 
end of the surgery, isoflurane and nitrous oxide admin-
istration was discontinued and the device was removed 
when the child was awake and an adequate respiratory 
pattern was observed, together with spontaneous eye 
opening, attempted vocalization, and facial grimacing. 
Perioperative complications including laryngospasm, 
coughing, bucking, blood staining, and postoperative 
hoarseness were noted. 

Statistical interpretation of collected data was done 
with an independent-sample t test to compare demo-
graphic data. The Mann-Whitney U test was used to 
compare insertion time and oropharyngeal leak pres-
sures. A χ2 test was used to compare the other parameters 
between i-gel and LMA ProSeal.

Results 
Of the 180 children enrolled, 2 children met the exclu-
sion criteria and 15 were excluded because of a change 
in the surgical plan on the operating table. Data from 163 

Table 1.  Selection of Supraglottic Airway Device of 
Appropriate Size Based on Body Weight
Abbreviation: NA, not available.

 Body Gastric tube 
Size weight (kg)  (French)

i-gel

1 2-5 NA

1.5 5-12 10

2 10-25 12

LMA ProSeal

1 < 5 8

1.5 5-10 10

2 10-20 10



www.aana.com/aanajournalonline AANA Journal  August 2015  Vol. 83, No. 4 277

patients were analyzed, as shown in Table 2. Eighty-two 
children belonged to the i-gel group, and 81 belonged 
to the LMA ProSeal group. The demographic data were 
comparable between the 2 groups. The surgeries in-
cluded general surgeries such as herniotomy, hydroce-
lectomy, circumcision, anoplasty, lymph node biopsies, 
chemotherapy port removal, and fistulectomy. In addi-
tion, minor orthopaedic surgeries such as arthrotomy, 
implant removal, trigger thumb release, tenotomy, and 
hip spica application, as well as urologic procedures such 
as cystoscopy, stent removal, and fulguration of posterior 
urethral valves were included in the study.

Comparative data of the 2 devices are explained in 
Table 3. Table 4 contains an analysis of the data by in-
dividual sizes of i-gel and LMA ProSeal. The insertion of 
both devices was successful in all cases, with insertion 
of i-gel requiring significantly shorter time than LMA 
ProSeal. Insertion was successful on the first attempt 
in 95.1% cases of i-gel and in 96.3% of cases of LMA 
ProSeal. Because the manufacturer’s instructions for 
i-gel sizes 1.5 and 2 have overlapping weight ranges, 
the larger of the recommended size for a given weight 
was selected.10 Four cases of i-gel, all of size 1.5, were 
inserted on the second attempt. In 3 of these cases, ini-

Table 2.  Patient Characteristics and Surgeriesa 
aData are number (percent) unless otherwise indicated.

Patient characteristic i-gel LMA ProSeal P value

No. of patients 82 (100) 81 (100) .950

Age (months), mean (± SD) 41.89 (± 34.78) 38.69 (± 33.74) .552

Weight (kg), mean (± SD) 11.82 (± 5.36) 11.7 (± 5.48) .888

Sex: male 50 (61) 59 (72.8) .108

Surgeries    

General surgery 43 (52.4) 42 (51.9) 

Orthopedic 30 (36.6) 17 (21) 

Urology  9 (11) 22 (27.2) 

Table 3.  Comparable Device Characteristicsa
aData are number (percent) unless indicated otherwise.
bStatistically significant.

  LMA ProSeal 
Parameter i-gel (n = 82)  (n = 81) P value

Time of insertion (s), mean (± SD) 14.85 ± 5.53 27.19 ± 7.27 .001b

Insertion success   .712

First attempt 78 (95.1) 78 (96.3) 

Second attempt 4 (4.9) 2 (2.5) 

Third attempt 0 1 (1.2) 

Insertion ease   

Very easy (0 manipulations) 79 (96.3) 74 (91.4) 

Easy (1 manipulation) 3 (3.7) 6 (7.4) 

Difficult (> 1 manipulation) 0 1 (1.2) 

Gastric tube insertion   .067

Easy (on first attempt) 63 (90) 68 (84) 

Difficult (on second attempt) 7 (10) 7 (8.6) 

Unable to pass (even with 2 attempts)  6 (7.4) 

Oropharyngeal leak pressure (cm H2O), mean (± SD) 19.77 ± 6.53 19.17 ± 5.9 .533

Complications    .093

Blood staining 0 3 (3.7) 

Breath holding 1 (1.2) 0 

Laryngospasm  0 2 (2.5) 

None 81 (98.8) 76 (93.8)
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tially size 2 was tried, which was changed to a smaller 
size. Two cases of LMA ProSeal were inserted on the 
second attempt; in 1 case, size 1.5 was changed to size 1 
in a 6-kg child, and in the other case, the same size was 
reinserted. In 1 case of LMA ProSeal size 1.5, insertion 
was successful on the third attempt. On postoperative 
examination, this child was found to have tonsillar hy-
pertrophy, which may have been the cause for multiple 
attempts to secure airway.

The insertion was very easy in most cases of both 
groups. In only 1 case of size 1.5 LMA ProSeal, insertion 
was described as difficult, requiring multiple manipula-
tions, which was the same case requiring multiple inser-
tion attempts. Gastric tube insertion and oropharyngeal 
leak pressure were comparable between i-gel and LMA 
ProSeal for all 3 sizes: 1, 1.5, and 2.

Occurrence of complications was minimal. With 
i-gel, 1 case of breath holding was noted with size 1.5 
during removal of the device, which resolved spontane-
ously. Three cases of sizes 1.5 and 2 LMA ProSeal had 
blood staining, and 2 cases with 1.5 LMA ProSeal had 
laryngospasm, both of whom on postoperative inquiry 
gave a history of recent respiratory tract infection, which 
was concealed during the preoperative checkup. The 
LMA was removed in both cases, the laryngospasm was 
relieved with neck extension and a few positive pressure 
breaths with the face mask, and then the LMA ProSeal 
was reinserted to achieve a satisfactory airway.

Discussion
The time of insertion of i-gel in this study was significant-
ly shorter compared with the LMA ProSeal (mean = 14 
vs 27 seconds). Similar results have been found in adults, 
which is predictable with the additional time required 
for cuff inflation with the LMA ProSeal.13 Several studies 
with the pediatric i-gel also reported similar insertion 
times.9,10,14 LMA ProSeal required a mean insertion time 
of 23 seconds to achieve an effective airway in children, 
which was comparable with the classic laryngeal mask.5

Both supraglottic devices were inserted with a 100% 
success rate over 3 attempts in the present study, similar to 
in adults.12,13 As with the present study, comparable inser-
tion rates were reported by Goyal et al6 with size 2, in which 
38 of 40 insertions were successful on the first attempt with 
i-gel, and 36 of 40, with LMA ProSeal. With the 2.5 size 
also, the first attempt and overall insertion success over 
3 attempts was comparable between the 2 devices.15 The 
insertion success of i-gel and LMA ProSeal was comparable 
with the classic laryngeal mask in children.5,14

In 96.3% of the cases of i-gel, insertions were very easy 
with no manipulations required, and the remaining 3.7% 
of cases required only gentle pulling and pushing in the 
oral cavity. This was comparable with LMA ProSeal, in 
which 91.4% cases required no manipulation and in 7.4% 
an adequate airway was achieved with a single manipula-
tion. In adults, i-gel had a better ease of insertion, which 
was statistically significant, and LMA ProSeal required sig-

Table 4.  Comparative Data of Individual Sizes
aSize 1 of i-gel does not have a gastric port.

 i-gel size 1 (n = 12)/size 1.5 LMA ProSeal size 1 (n = 13)/size 1.5 
Parameter (n = 30)/size 2 (n = 40)  (n = 28)/size 2 (n = 40)

Time of insertion (s) 16/15/14 29/27/27

Insertion success

First attempt 12/26/40 12/27/39

Second attempt 0/4/0 1/0/1

Third attempt 0/0/0 0/1/0

Insertion ease

Very easy 11/29/39 12/27/35

Easy 1/1/1 1/0/5

Difficult 0/0/0 0/1/0

Gastric tube

Easy  0a/28/35 10/23/35

Difficult 0a/2/5 2/4/1

Unable to pass 0a/0/0 1/1/4

Oropharyngeal leak pressure (cm H2O) 18/19/21 22/19/19

Occurrence of complications

None 12/29/40 13/25/38

Blood staining 0/0/0 0/1/2

Breath holding 0/1/0 0/0/0

Laryngospasm 0/0/0 0/2/0
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nificantly more manipulations for adequate insertion.12,13 
This was attributed to the deflated leading edge of the 
mask getting caught in the epiglottis or the larger cuff 
and lack of backplate interfering with proper position-
ing. With the pediatric sizes, an absent dorsal cuff may 
have reduced the overall bulk of the cuff, improving the 
ease of insertion.16 Comparable insertion ease was found 
while comparing sizes 2 and 2.5 i-gel and LMA ProSeal.6,15 
Although ease of insertion was comparable, LMA ProSeal 
may require more manipulations for an effective airway 
because of the unique pediatric upper airway anatomy and 
larger bowl causing it to fold during insertion. Because 
i-gel has a more robust noninflatable cuff with a narrow 
bowl, it may improve the ease of insertion.15

Gastric tube insertion in this study was easier in the 
i-gel group, with 100% insertion success on the first or 
second attempt, whereas it was 96.6% with the LMA 
ProSeal, although this difference was not statistically 
significant. The size 1 LMA ProSeal may be advanta-
geous compared with i-gel, which lacks a gastric port. 
Size 2 i-gel may be preferred because the gastric port is 
larger for a 12 F gastric tube compared with 10 F with 
LMA ProSeal. In adults the gastric tube insertion is easier 
with i-gel compared with LMA ProSeal, which in a few 
reported cases was statistically significant.12,13

The oropharyngeal leak pressure was comparable 
between i-gel (19.77 cm H2O) and LMA ProSeal (19.17 
cm H2O). Even with size 1 used in a neonate, an effective 
and comparable airway was established. In the pediatric 
sizes of i-gel, Beringer et al9 and Hughes et al10 also re-
ported a leak pressure similar to the present study of 20 
cm H2O. However, the leak pressure in adults was found 
to be higher with the LMA ProSeal (29 cm H2O) having 
significantly higher leak pressure than with i-gel (25-27 
cm H2O).12,13,17 With the size 2.5 supraglottic devices, 
significantly higher leak pressures were reported with 
i-gel by Mitra et al.15 With size 2 devices, this study 
and Gasteiger et al18 found leak pressures comparable, 
whereas Goyal et al6 reported size 2 i-gel had significant-
ly higher leak pressures. Lee et al14 found comparable 
leak pressures between i-gel and LMA Classic, but other 
studies report significantly higher pressures with i-gel.6 
Goyal et al6 report comparable leak pressures between 
LMA ProSeal and Classic LMA, but Pravesh et al5 report 
significantly higher pressures with LMA ProSeal. 

We report minimal occurrence of complications with 
both devices. Hughes et al10 reported a 23% complica-
tion rate and Beringer et al9 an 11% complication rate 
during various stages of the anesthetic with i-gel. With 
LMA ProSeal, Wheeler19 reported no cases of laryngo-
spasm and Lopez-Gil et al20 reported 2 cases of airway 
reflex activation and bronchospasm. We had 3 cases 
of blood staining with LMA ProSeal, similar to other 
reports.6,15 This can be attributed to the relative require-
ment of more manipulations with the LMA ProSeal. In 

adults, Chauhan13 reported a significantly higher rate 
of blood staining, sore throat, and dysphagia with the 
LMA ProSeal, and Singh et al12 reported a higher occur-
rence of blood staining and oral trauma with the LMA 
ProSeal compared with i-gel, although not statistically 
significant.

Our study found both i-gel and LMA ProSeal to be 
effective supraglottic airway devices in the pediatric 
population. However, there are several limitations to this 
study. The study included only ASA class 1 and 2 chil-
dren with normal airway anatomy. Fiberoptic laryngos-
copy, which gives a definitive evaluation of accurate in-
traoral positioning, evaluation of controlled ventilation, 
and statistical analysis of intraoperative hemodynamics, 
was not done. Intraoperative data collection was not 
blinded. A study with a larger sample size, in particular 
for size 1 LMA ProSeal and i-gel, should be undertaken 
to establish safety in neonates.

Both i-gel and LMA ProSeal are useful airway devices 
for short duration surgeries under general anesthesia in 
children maintaining spontaneous breathing. Although 
the LMA ProSeal takes longer to insert, the quality of 
airway seal achieved is comparable to that of i-gel, with 
minimal occurrence of complications. Even in infants, 
i-gel size 1 and LMA ProSeal size 1 were found to be ef-
fective airway devices with comparable ease of insertion, 
although a larger sample size may be needed to thor-
oughly evaluate their efficacy.
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