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Abstract

Background: We compared i-gel and ProSeal laryngeal mask airway (PLMA) regarding time taken for insertion, effective seal,
fiberoptic view of larynx, ease of Ryle’s tube insertion, and postoperative sore throat assessment.

Materials and Methods: In a prospective, randomized manner, 48 adult patients of American Society of Anesthesiologists
I-1I of either gender between 18 and 60 years presenting for a short surgical procedure were assigned to undergo surgery under
general anesthesia on spontaneous ventilation using either the i-gel or PLMA. An experienced nonblinded anesthesiologist
inserted appropriate sized i-gel or PLMA in patients using standard insertion technique and assessed the intraoperative findings
of the study regarding regarding time taken for respective device insertion, effective seal, fiberoptic view of larynx, ease of
Ryle’s tube insertion, and postoperative sore throat assessment. Postoperative assessment of sore throat was done by blinded
anesthesia resident.

Results: The time required for insertion of i-gel was lesser (21.98 + 5.42 and 30.60 =+ 8.51 s in Group I and Group B respectively;
P = 0.001). Numbers of attempts for successful insertions were comparable and in majority, device was inserted in first attempt.
The mean airway leak pressures were comparable. However, there were more number of patients in Group P who had airway leak
pressure >20 cm H,O. The fiberoptic view of glottis, ease of Ryle’s tube insertion, and incidence of complications were comparable.
Conclusion: Time required for successful insertion of i-gel was less in adult patients undergoing short surgical procedure
under general anesthesia on spontaneous ventilation. Patients with airway leak pressure >20 cm H,O were more in PLMA group
which indicates its better suitability for controlled ventilation.
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Introduction mechanics, and decreased airway morbidity.®'" The current
guidelines on cardiopulmonary resuscitation also recommend

Supraglottic airway devices (SADs) have been widely =~ SADs as an alternative to tracheal intubation.!'*"’!

used as an alternative to tracheal intubation during general ) .
The Proseal™ laryngeal mask airway (PLMA) (intavent

Orthofix, Maidenhead, UK) and the i-gel airway
(Intersurgical Ltd, Wokingham, Berkshire, UK) are the two
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anesthesia.'"”) They are easily inserted, better tolerated,

with lesser hemodynamic changes, have favorable respiratory

well as positive pressure ventilation (PPV).!'415! Both these
devices have separate channel for gastric tube insertion and are

Access this article online recommended for spontaneous as well as controlled ventilation.

Quick Response Code:
Website: . . . L.
www joacp.org The i-gel airway is a novel supraglottic airway management
device having a noninflatable anatomical seal of the pharyngeal,
. laryngeal, and perilaryngeal structures. It avoids compression
10.4103/0970-9185.130008 trauma that can occur with inflatable SADs like PLIMA.['%
A supraglottic airway without an inflatable cuff has several
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advantages including easier insertion and minimal risk of tissue
compression. [hough studies have been done comparing
1-gel with PLMA, we proposed to compare the two devices,
especially with regards time taken for insertion, number of
attempts, effectiveness of seal and occurrence of postoperative
sore throat apart from other parameters of their efficacy.

Materials and Methods

This prospective, randomized, comparative study was
conducted after obtaining approval from the institutional
ethical committee. American Society of Anesthesiologists
physical status I and II of either gender aged 18-60 years,
with body mass index 18-30 kg m~2 undergoing elective short
surgical procedures (duration between 30 and 120 min)
requiring general anesthesia without muscle relaxation were
included. Patients with increased risk of pulmonary aspiration,
completely edentulous patients, anticipated difficult airway,
and surgeries involving the head and neck were excluded
from the study.

On the basis of the previous study by Singh et al,!'” it
was estimated that a total of 48 patients were needed for
a power of 80% with an alpha error of 5% to detect a
statistically significant difference in mean airway leak pressure

of 5 cm H,O.

After taking consent, randomization into one of the two groups
was done. The two groups were as follows: Group I: i-gel;

Group P: ProSeal LMA.

Patients in Group I, appropriate sized i-gel (size 3: Body
weight between 30 and 60 kg; size 4: 50-90 kg; size
5: >90 kg) and in Group P, PLMA (size 3 in females and

size 4 for males) was chosen as airway device for the surgery.

All patients were kept nil per oral 6 h for solids and 2 h for
clear fluids prior to the surgery.

Inside the operating room, standard monitoring was
commenced using five lead electrocardiogram, SpO,,
automated noninvasive arterial pressure monitoring by
oscillometry and capnography. A peripheral intravenous line
was secured in the upper limb with an appropriate infusion.
All patients were preoxygenated with 100% oxygen for 3
min. An intravenous bolus of fentanyl 2 ug kg™' was given
after the start of preoxygenation. Anesthesia was induced
with propofol 3 mg ke™' and anesthetic depth was deepened
with 2% 1soflurane in oxygen using bag mask ventilation.
Patient was kept in sniffing position prior to device insertion.
An additional dose of propofol was used to achieve adequate
depth of anesthesia prior to the device insertion which was

accomplished by assessing jaw relaxation, loss of verbal
contact, and minimal alveolar concentration of isoflurane at 1.
Then, an appropriate sized prior lubricated (water based jelly)
1-gel and PLMA were inserted in Group I and Group P,
respectively by nonblinded consultant anesthesiologist who
had >3 years experience. A lubricated Ryle’s tube (12 F)
was placed into the stomach through the gastric channel and
number of attempts for insertion was limited to two.

Anesthesia was maintained with oxygen, nitrous oxide, and
isoflurane in spontaneous ventilation using semi closed adult
circle system with the carbon dioxide absorber in place. The
cuff of PLMA was inflated with air and maintained at a
pressure of <60 cm H,O using cuff pressure manometer
throughout surgery.

Proper placement of the inserted device was confirmed by
square wave capnograph trace, normal chest movement, and
ingress and egress of gases by auscultation in front of neck
of the patient. The factors considered for the failure for the
proper placement of the device were failure to introduce into
the pharynx, ineffective ventilation (inadequate chest rise,
abnormal capnogram), drop in SpO2 <95% while insertion,
time taken to insert device exceeding 60 s, and malposition.
Initial two attempts were allowed for one device before
insertion was considered as a failure. In case of failure of the
device, only first attempt of the next device was used. If both
devices were failed, further management left to the discretion
of the concerned anesthesia team.

Time for successful placement the device, number of attempts
for placement, airway leak pressures, fiberoptic grading of
larynx, and ease of Ryle’s insertion were assessed and noted
by anesthesia consultant. During the insertion of the device,
the number of attempts for the successful insertion and time
taken for successful insertion of device (timed from the picking
up the device till the appearance of capnographic trace) was
recorded.

Laryngeal view was assessed by passing fiberoptic bronchoscope
through the ventilating lumen of the device and graded as per
percentage of glottic opening scale as described by Levintan
et al.'"® [Grade I: Glottis fully visible; Grade II: >50% of
glottis visible; Grade III: <50% of glottis visible; Grade IV:
Glottis not visible].

Airway leak pressure was defined as the airway pressure (P, ) at
which the leak was heard with fresh gas flow at 5 . min~' and
adjustable pressure limiting (APL) valve closed at 40 cm H,O.

In the anesthesia machine (Datex-Ohmeda Aestiva/5) with

inbuilt aneroid pressure gauge, the fresh gas flow rate was set
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at 5 L min~' and APL valve of the circle system was closed
at 40 cm HZO. Then, trachea was continuously auscultated
in the anterior neck for the audible leak, while airway pressure
was monitored from the pressure gauge of the anesthesia
machine. A maximum of 40 cm H,O of airway pressure was
allowed during the leak check procedure.

At the end of surgery all anesthetics were tapered off. Once the
patient was wide awake and responsive, the i-gel or PLMA
was removed without oropharyngeal suctioning. Presence of
visible blood stains over the device was noted. Patients requiring
oropharyngeal airway/oropharyngeal suction in the perioperative
period were excluded from the further evaluations. All the patients
were interviewed for sore throat at 6" and 18" immediate
postoperative hour by blinded anesthesia resident (primary
investigator).

Postoperative sore throat was graded as described by Figueredo
et al.,1"” as follow:

Grade 0: No sore throat

Grade 1: Mild sore throat — Pain on swallowing solids
Grade 2: Moderate sore throat — Pain on swallowing liquids

Grade 3:

Severe sore throat — Pain even on swallowing saliva.

Data were analyzed using SPSS version 16.0 for Windows.
Time for successful insertion of the device and mean airway leak
pressure were compared between the groups using independent
samples ‘t’ test. The number of attempts for successful device
insertion and number of patients with airway leak pressure above
as well as below were compared using chi-square test. Fiberoptic
view through the device, ease of Ryle’s tube insertion, blood on
device after removal, and postoperative sore throat assessment
were analyzed using Fisher’s exact test. A P value <0.05 was
regarded as significant.

Results

Patient characteristics in the 48 patients were comparable
among the groups [Table 1]. Time for successful insertion of
i-gel was significantly lesser than PLMA (P = 0.001). The
numbers of attempts for successful insertion were comparable
(P = 0.918) and two patients in each group required cross
over due to failure for successful insertion in first two attempts
[Table 2]. Mean airway leak pressures were comparable
between the groups (P = 0.25). The comparison of number
of patients with airway leak pressure above as well as below
20 cm HZO showed significant difference (P = 0.008)
[Table 3]. Fiberoptic view of larynx through the device, ease
of Ryle’s tube insertion, blood stained device after removal,
and postoperative sore throat assessments, among both groups
were comparable [Tables 4-7].

Table 1: Patient characteristics: Data are expressed as
mean (standard deviation) for age and body mass index;
and absolute number for gender
Group I (n = 24)
36.58 (10.121)

Variables Group P (n = 24)
33.63 (10.603)* P value 0.328
BMI in kgm—2 23.07 (3.11) 22.35 (3.33)* P value 0.440
Gender (M/F) 12/12 12/12%* P value 1.000

Independent samples ‘t’ test™, chi-square test**, BVII = Body mass index, F = Female,
M = Male

Age in years

Table 2: Time for successful insertion of the device [data
are in mean (standard deviation)] and number of attempts
for successful insertion (data are in absolute numbers)

Variable Group I Group P Pvalue
(n = 24) (n=24)

Time for successful insertion 21.98 (5.42) 30.60 (8.51) 0.001"

in seconds

Number of 1 19 18 0.918#

attempts for ond 3 4

successful insertion
Crossover 2 2

*Independent sample ‘t’ test, #Chi-square test

Table 3: Airway leak pressure [data are in mean
(standard deviation)] and number of patients with airway
leak pressure above and below 20 cm H20 (data are in
absolute numbers)

Variable GroupI  Group P P value
(n=24) (n=24)
Airway leak pressure 23.58 (4.9) 21.83 (5.92) 0.25
in cm H,0
Number of patients with <20 14 5 0.008*
;irllrzvnfinl:Oak pressures =20 10 19
*Independent samples ‘t’ test, #Chi-square test
Table 4: Fiberoptic view of glottis
Variable GroupI Group P P value
(n=24) (n=24)
Fiberoptic grading I 14 13 0.451%
II 5 4
11 5
v 0 3

# Fisher exact test

Table 5: Ease of Ryle’s tube insertion

Variables GroupI GroupP P value
(n=24) (n=24)
Ryle’s tube insertion  Easy 17 19 0.230*
Difficult 5 1
Failed 2 4

# Fisher’s exact test

Discussion

We found that mean time required for successful insertion
of i-gel (21.98 s) was significantly shorter than PLMA
(30.60 s). In previous studies, the time required for i-gel
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Table 6: Visible blood on device after removal

Variable Group I Group P P value
(n = 24) (n = 24)
Blood on device Yes 0 2 0.489*
No 24 22
#Fisher’s exact test
Table 7: Sore throat assessment at 6" and 18
postoperative h
Variable Group I Group P Pvalue
(n =24) (n = 24)
Sore throat grading 0 21 20 0.416*
1 3 4
2 0 0
3 0 0

#Fisher’s exact test

insertion was lesser compared to other SADs with mean
time for 1-gel insertion was 12-20 s.[72022 This could be
due to some time required for cuff inflation of PLMA after
its insertion. The two groups were comparable with regards
to the number of attempts. Two patients in each group had
unsuccessful in first two attempts, but crossover of the device
was successful in first attempt. In these crossover patients,
successfully inserted device time for placement only was taken
into consideration.

The effective airway leak pressure is essential especially using
SAD:s in patients with increased respiratory resistance, chronic
obstructive pulmonary disease, cardiopulmonary resuscitation,
and obese patients. Since, a higher airway leak pressure
increases the likelihood that a preset tidal volume can be applied
during PPV. Studies on SADs suggest that mean peak airway
pressure of more than 20 cm H,O increases the risk of leakage
with resultant insufficient ventilation and increased risk of
aspiration.?>?* We found that mean airway leak pressure was
comparable between the groups (23.58 and 21.83 cm H,0
in Group I and Group P, respectively). We also observed that
PLMA group had significantly higher number of patients (19
vs. 10) with leak pressure above 20 cm HZO (P = 0.008).
Hence, PLMA may be better suited for PPV than the i-gel.
However patients in our study were on spontaneus ventilation,

hence future studies need to assess suitability of SADs for PPV
with leak pressures above 20 cms of H,O.

The various clinical studies have given different grading system
for laryngeal view.?>?%! A good laryngeal view may be helpful
for fiberoptic intubation through these devices. Most of the
previous studies have shown little or no correlation between
fiberoptic position and function of SADs.>2! We followed
grading system used by Levintan ef al.,'"® and found that both
groups were comparable with regard to fiberoptic view of larynx.

Most of the patients had grade 1 view (14 vs. 13; Group I vs.
Group P), but only three patients in group-P had grade IV
view even though we could successfully ventilate these patients.

This could be due to folding of PLMA cuff while insertion.

The overall success rate for Ryle’s tube insertion was
comparable between the two groups in our study. It is similar
to success rate achieved with most studies on SADs with
drain tube. We made no attempt, however, to assess the
efficacy of the drain tube in preventing inflation of stomach
or aspiration of gastric contents. In size 4 i-gel, the drain
tube is significantly smaller than in a size 4 PLMA (FG12
compared with FG 16). The PLMA has been investigated
in previous study by Borkowski et al and was found to offer
significant protection against aspiration.”?”! No such studies
have been performed for the i-gel and whether the smaller
drain tube is adequate remains still unproven. The incidence
of regurgitation and aspiration with the i-gel is unknown.
The PLMA has been associated with three confirmed
cases of regurgitation.”?® Even if protection is incomplete,
the presence of a drain tube allows early identification of
regurgitation and prompt response to prevent or minimize
aspiration.

Postoperative adverse events are not uncommon with
SADs. To limit these complications, we limited two
insertion attempts for each device for successful placement,
and following failure of these attempts, only one attempt
was allowed with crossover device and only two attempts
were used for Ryle’s tube insertion. Also we avoided
oropharyngeal suctioning and maitianed the cuff pressure
of PLMA below 60 cm H,O throughout the surgery.
Previous studies observed an incidence of blood stained on
the device of 1%-15%.2 In our study, only two patients
in Group P has blood stained device and none i-gel group.
This may be due to the gel filled cuff causing less trauma
and or pressure damage to the oropharyngeal mucosa and
first successful attempt for most of the insertions.

The causes of postoperative sore throat after general anesthesia
using SADs are dependent on the depth of anesthesia, the
method of insertion, number of insertion attempts, the mode
of ventilation used, and the duration of anesthesia and on the
type of postoperative analgesia provided.?**"! We intended
to control some of the above-mentioned variables by limiting
insertion attempts, duration of anesthesia, mode of ventilation,
and monitoring cuff pressures of PLMA. Postoperative use of
analgesics can also modify severity or incidence of sore throat.
But in our study, we did not assess the effect of analgesics on
this issue. Perhaps if we could have formulated the protocol for
postoperative analgesics, the study result might have showed
the true incidence and severity of sore throat. Majority of the
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patients did not have postoperative sore throat which could
be due to the high success rate in first insertion attempts in
both the groups.

One of the major limitations of our study was our inability to
blind the anethesiologist inserting the device to group allocation.

Hence to conclude, ease and shorter times to successful
insertion were observed with 1-gel. PLMA had higher airway
leak pressure which may be better suited for controlled
ventilation. Both devices are comparable with respect to
fiberoptic view of larynx, ease of Ryle’s tube insertion, and
incidence of sore throat.
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