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Abstract

Objective: Minor surgical procedures under general anaesthesia require a patent airway without the use of muscle relaxant. Supraglottic air-
way devices have been widely used for airway management. A study was undertaken to compare first-time insertion success rate, insertion time,
sealing pressure and complications between the Baska® mask and I-gel.

Methods: After approval from the institutional ethical committee, a randomised single-blinded study was conducted on 50 American Society
of Anesthesiologists” physical status I and II female patients aged 18-40 years who underwent minor surgical procedures under general anaes-
thesia. Patients were randomly categorized into two groups of 25 each; group Baska® mask and group I-gel, and the first-time success rate, mean
insertion time and sealing pressure were measured. The results were analysed using unpaired t-test, Mann-Whitney U test, Chi-square test and
ANOVA. A p value <0.05 was considered to be statistically significant.

Results: The first-time insertion success rate of the Baska® mask was 21/24 (88%) when compared with the I-gel, which was 23/25 (92%)
(p=0.585). The insertion time of the Baska® mask was 14.926.2 s, whereas that of the I-gel was 14.7+4.4 s (p=0.877). The mean sealing pressure
of the Baska™ mask was significantly higher when compared with the I-gel (28.9£3.5 vs. 25.942.5 cmH,0) (p=0.001).

Conclusion: The Baska® mask had a similar first-time insertion success rate and insertion time as the I-gel. The sealing pressure of the Baska®
mask was significantly greater than that of the I-gel. Both devices had complications that were comparable.
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Introduction

Minor surgical procedures under general anaesthesia require a patent airway without the use of muscle relaxant
(1). For such procedures, various supraglottic airway devices have been designed and are being used exceedingly.
Although endotracheal intubation is the gold standard for airway management, it is being replaced by supraglottic
airway devices because they are easy to introduce, better tolerated and results in a lesser haemodynamic response.
Further these devices have lesser implications on airway and respiratory mechanics (2-5).

The I-gel (Intersurgical Ltd, Wokingham, Berkshire, UK) is a supraglottic airway device with an anatomically de-
signed non-inflatable mask that snugly fits onto the perilaryngeal framework. The device has a buccal cavity stabi-
liser with an airway channel and a gastric tube insertion channel (6).

The Baska mask® (Proact Medical Ltd, Frenchs Forest NSW, Australia) is a new supraglottic non-inflatable airway
device that has a self-sealing membranous cuff that inflates during inspiration and deflates during expiration. An
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inbuilt tab facilitates insertion of the device. It also has an
oesophageal drainage inlet, a side channel to facilitate aspira-
tion of gastric contents and an integrated bite-block (7).

Being a contemporary, untrodden device, possessing the Bas-
ka mask® in one’s armamentarium can serve a diversified use
in spontaneous and controlled ventilation. However, this in-
vention is still in its early roots, and its competence on various
fronts has to be evaluated.

We hypothesised that the Baska mask®, a recently introduced
airway device, has a higher first-time insertion success rate,
requires lesser time for insertion, has a higher sealing pressure

and has fewer airway complications.
Methods

After approval from the institutional ethical committee, (No
KIMS/PGS/ETHICS/405/2017-2018)  this
single-blinded study was conducted on 50 American Society

randomised

of Anesthesiologists’ physical status I and II female patients
aged 18-40 years who underwent minor surgical procedures
(duration <60 minutes) under general anaesthesia. Patients
who underwent elective surgical procedures with a fasting
period of minimum 6 hours and Mallampati scores of I, II
or III between July 2017 and Dec 2017 were included in the
study. During the pre-operative visit, the detailed history was
recorded and clinically examined. Informed written consent
was obtained from all the patients. Patients with neck pathol-
ogy, anticipated difficult airway, pregnant women, those with
increased risk of aspiration, with mouth opening <2.5 cm
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and those having body mass index >30 kg.m™ were excluded

from the study.

The patients were randomly categorised into two groups of
25 each (group B: Baska mask® and group I: I-gel) by comput-
er-generated random numbers that were enclosed in a sealed
envelope opened only at the time of induction. The sizes of
the I-gel and Baska mask® devices were as per the manufac-
turer’s recommendation and were based on the patients’ body
weight, 1.e. Size 3 for weight 30-60 kg and size 4 for 50-90 kg
for the I-gel; and size 3 for weight 30-50 kg, size 4 for 50-70
kg and size 5 for 70-100 kg for the Baska mask®.

After securing intravenous access, all patients were monitored
using non-invasive blood pressure, electrocardiogram (ECG),
pulse oximeter (SpQ,) and capnography.

All patients were pre-medicated with 1.v. glycopyrrolate 0.004
mg kg™!, ranitidine 1 mg kg™', midazolam 1.5-2 mg and fen-
tanyl 2 pg kg™'. Following pre-oxygenation with 100% oxy-
gen for 3 minutes, anaesthetic induction was initiated with i.v.
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propofol 2 mg kg™'. Succinylcholine 0.25 mg kg™! was used to
facilitate insertion of the device. The head was placed in neu-
tral position on a pillow. The device was inserted by a quali-
fied anaesthesiologist with more than 3 years of experience.
Sixty seconds after administration of succinylcholine, a well
lubricated Baska mask® was compressed between the thumb
and two fingers and negotiated along the palate-pharyngeal
curvature until resistance was encountered. The device was
either reinserted or the size of the device was changed if an
obvious leak was observed. If the insertion failed even after
three attempts, an alternative device was used and the patient
was excluded from the study. Successful device placement was
concurred by the appearance of a square wave capnograph
trace and bilateral chest movements on ventilation. Anaesthe-
sia was maintained with 33% oxygen and nitrous oxide on
spontaneous ventilation. A bolus dose of ketamine 1 mg kg™
and propofol 1 mg kg™ was administered soon after securing
the device. Subsequently, an additional dose of propofol bolus
was administered if required, and the total dose of propofol
administered was noted.

The I-gel was introduced using a standard technique in which
the device was firmly grasped, with the cuff outlet facing the
chin and then gently guided along the hard palate until resis-
tance was felt.

The primary outcome was to measure the first-time insertion
success rate and the number of attempts required for success-
ful placement of the device.

The secondary outcome was to measure the effective device
insertion time, sealing pressure, ease of insertion of gastric
tube and complications.

The effective device insertion time was measured in seconds
from the time the device was picked up by the operator until
the square wave of capnograph trace was obtained.

The airway sealing pressure was measured using a handheld
manometer. After closing the adjustable pressure limiting
valve of the breathing system and with a fixed gas flow of
5 L min~! with positive pressure ventilation, the manometer
reading was recorded at the point at which minimum leak was
heard. After the device was successfully placed, a lubricated
size 10 French G gastric tube was inserted. The ease of inser-
tion was graded as easy, difficult and impossible.

The patients” heart rate (HR), mean arterial blood pressure
(MAP) and SpO, were recorded for 25 minutes. SpO,<95
was considered as oxygen desaturation. Occurrence of in-
tra-operative laryngospasm, bronchospasm, gastric disten-
sion, cough and hiccups were observed.
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Following surgery, the device was removed when the patient
was awake and responsive. The integrity of the device and the
presence of blood stains were noted. The patient was inspect-
ed for any injury to the lips, tongue and teeth. On removal of
the device, cough, signs of regurgitation and aspiration were
recorded. All patients were followed up for 24 hours for any
dysphagia and sore throat.

Statistical analysis

The sample size was calculated using OpenEpi version 3 and
sample size calculator. The mean sealing pressure of I-gel
was 23.58+4.9 cm H,O in a previous study (8). A minimum
difference of at least 5 cm H,O in the sealing pressures was
anticipated. The expected mean value of the other group was
28.58 cm H,O. The expected standard deviation of 6.0 was
calculated from the coefficient of variation from the previous
study. With a power of 80% and confidence interval of 95%,
a sample size of 19 patients was estimated for each group.
To make up for losses due to failure to insert the device, 25
patients were recruited into each group. The data were ana-
lysed using Epidata V2.2.186 and SPSS 20.0 software. Coon-
tinuous variables, such as age, height, weight, device insertion
time, sealing pressure and propofol infused, were compared
between the two groups using unpaired t-test or Mann-Whit-
ney U test. Categorical variables, such as Mallampati score,
device insertion attempts, ease of insertion of gastric tube
and complications were compared using Chi-square test.
The haemodynamic variables were compared using repeated
measures of ANOVA. The p value <0.05 was considered to
be statistically significant.

Results

A total of 50 female patients were enrolled in the study
and randomly categorised into two groups. The surgeries
included abdominal tubectomy, fibroadenoma excision,
drainage of breast abscess, dilatation and curettage. One
patient from group B was excluded from the final analysis
as the device could not be placed successfully despite three
attempts (Figure 1). The demographics, Mallampati scores
and duration of anaesthesia were comparable in both the
groups (Table 1 and 2). Further, the overall success rate was
comparable between the groups (Table 2). The insertion
time of the Baska mask® was marginally higher compared
with that of the I-gel; however, the difference was not statis-
tically significant (Table 2). The sealing pressure of group B
was more than that of group I and was statistically signifi-
cant (p=0.001) (Table 2).

There was no significant haemodynamic difference among
the groups. (Table 3 and 4) Intra-operatively, no patient had
laryngospasm, bronchospasm, gastric distension, cough or
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Table 1. Comparison of age, weight, height and

Mallampati score

Group B Group I
MeantSD | MeantSD
Patient characteristics n=25 n=25 p
Age (years) 25.6%£4.0 26.0£3.0 | 0.664
Weight (kg) 51.9%£6.9 53.6£9.3 | 0.450
Height (cm) 152.249.3 | 154.7£5.2 | 0.065
Mallampati score 15/79/1 1571070 | 0.591

SD: standard deviation

Table 2. Device insertion attempts, insertion time,

sealing pressure, duration of anaesthesia, ease of gastric

tube insertion

Group B | Groupl
n=24 n=25 P

Insertion attempts n (%) n (%) 0.585

1 21 (87.5) 23(92)

2 2(8.33) 2(8)

3 1(4.16) 0
Insertion time (seconds) 149£6.2 | 14.7£4.4 | 0.877
Sealing pressure (cm H,O) 28.943.5 | 25.9%£2.5 | 0.001+
Duration of anaesthesia 23.948.2 | 24.849.8 | 0.747
(minutes)
Insertion of gastric tube n (%) n (%) 0.368

Easy 23(95.83) 24 (96)

Difficult 0 1(4)

Impossible 1(4.17) 0
= significant
Table 3. Comparison of mean heart rate changes
between the two groups
HR Group B Group I P
Baseline 93.7£11.5 91.3+£12.2 0.478
1 minute 93.7£10.0 90.1£13.1 0.280
2 minutes 93.5+10.2 88.8£14.0 0.188
3 minutes 90.1£9.5 87.4+16.5 0.367
4 minutes 91.0 £12.2 85.4%15.3 0.165
5 minutes 90.5£10.2 84.5+13.4 0.086
10 minutes 90.3+12.8 85.2+13.4 0.181
15 minutes 90.6+10.8 87.1£10.5 0.261
20 minutes 89.7+13.7 85.4%11.8 0.244
25 minutes 91.2+13.5 85.6x£12.1 0.127

HR: heart rate

hiccups. There was no statistically significant difference in the

complications after removal of the device between the groups

(Table 5). The intra-operative requirement of propofol was

comparable between the groups (p=1.000).
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Discussion

The Baska mask® is a recently introduced device with unique
improvements over other devices to enhance patient safety
and ease of insertion. The device has been stated to serve an
additional advantage of higher sealing pressures compared
with other non-inflatable devices such as I-gel. Because both
the Baska mask® and I-gel have a non-inflatable self-sealing
mechanism, these two devices were compared.

In our study, the success rate of insertion of the Baska mask®
was comparable to that of the I-gel. In a study by Alexiev et

al. (9) where the Baska mask® was compared with the sin-
gle-use laryngeal mask airway in low-risk female patients, the
Baska mask® proved to be more difficult to insert, required
additional insertion attempts and had longer insertion time.
The first-time success rate of the Baska mask® was 52/71
(73%) when compared to that of the laryngeal mask airway,
which was 77/79 (98%). In our study, the first-time success
rate of the Baska mask®™ was 21/24 (87.5%) when compared
to that of the I-gel, which was 23/25 (92%). The lower suc-
cess rates achieved for the Baska mask® may be attributable
to the morphology of the device and unique expertise needed
to insert the device.
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Table 4. Comparison of mean arterial pressure chang-
es between the two groups

MAP Group B Group I P

Baseline 90.5%+11.6 99.1£10.7 0.010
1 minute 93.0+11.8 92.2+14.4 0.850
2 minutes 92.3+13.8 90.1£15.1 0.590
3 minutes 92.5+10.4 88.0+14.1 0.208
4 minutes 92.1£15.5 89.9+12.4 0.579
5 minutes 95.8+13.4 89.0+12.3 0.071
10 minutes 95.2%12.4 87.0+£14.9 0.040
15 minutes 92.7£13.4 87.9x12.4 0.202
20 minutes 93.2+12.1 88.6£10.2 0.157
25 minutes 93.9£13.9 88.9£11.9 0.174

MAP: mean arterial pressure

Table 5. Complications after device removal

Group B Group I

n=24 (%) n=25 (%) p
Cough 1(4.17) 14 0.488
Signs of regurgitation 0 0 1.000
Signs of aspiration 0 0 1.000
Trauma 0 0 1.000
Blood stains 1(4.17) 1(4) 0.488
Dysphagia 0 0 1.000
Sore throat 3(12.5) 0 0.220

In the study by Al-Rawahi et al. (8), the Baska mask® was
compared with the proseal laryngeal mask; the mean inser-
tion time of the Baska mask® was significantly shorter when
compared with the proseal laryngeal mask (16.43+£4.54 s vs.
21.45%6.13 s). They implicated their results to the non-inflat-
able cuff and the use of tab for insertion of the device. The
insertion time of the Baska mask® in our study was 14.9£6.2
s and that of the I-gel was 14.7+4.4 s. The disparity in these
results could be because of the cuffless nature of the devices
used in our study.

Difficulties in placing the device successfully were encoun-
tered in a pilot study that was undertaken before commenc-
ing the present study. A small dose of succinylcholine en-
hanced the ease of placement of the device. With the use of
muscle relaxant, the insertion time of the Baska mask® and
I-gel was reduced. No patient in either group had cough
or hiccups while placing the device. No additional dose of
propofol for device placement in the second or third at-
tempt was required.

Succinylcholine 0.25 mg kg™ facilitated insertion of the la-
ryngeal mask airway, reduced adverse events and proved to
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be a cost-effective drug for short surgical procedures in de-
veloping countries, where mivacurium and remifentanil are
not easily available (10). In the present study, it was found
that none of the patients required manipulation with the tab
or additional manoeuvres for the appropriate placement of
the device.

In our study, the mean sealing pressure of the Baska mask®
was significantly higher than that of the I-gel (28.9%£3.5 cm
H,O vs. 25.942.5 cm H,0). The mean sealing pressure of
the Baska mask® was 29.98£8.51 cm H,O in the study by
Al-Rawabhi et al. (8). The sealing pressures were more than
30 cm H,O in various other studies (11). Similar to the earlier
study, even in our study, an adjustment of the depth of the
device resulted in a superior seal (9, 11). Further, similar to
previous studies, the membranous cuff of the Baska mask®
adapting to the patients’ laryngopharynx, inflating during
each breath and providing superior seal over time was ob-
served in our study (11).

The mean sealing pressure of the I-gel was 23.58+4.9 cm
H,O in a study by Kini et al. (12) and much higher in the
study by Liew et al. (10), which was 27.31+0.92 cm H,O. The
thermoplastic properties of the gel cuff provided an effective
seal around the larynx over time (13).

No untoward complications were observed during the in-
tra-operative period. One patient had oxygen saturation
(SpO,) 95% intra-operatively and the same patient had sore
throat in the post-operative period. On enquiring, this pa-
tient had history of dry cough and fever 2 weeks prior to the
surgery, which was well controlled with a course of antibi-
otics. No difficulty in maintaining oxygenation or ventilation
in the remaining patients was noted. There was no evidence
of regurgitation, aspiration or gastric distension. The gastric
tube could not be passed in one patient; in this patient, there
was no gastric distension, laryngospasm or bronchospasm in-
tra-operatively.

The post-operative complications were comparable between
the groups. Three patients (12.5%) in group B had sore throat
during the post-operative period, including one patient who
had history of dry cough. Pre-operative dry cough could re-
sult in adverse respiratory events such as sore throat (14). No
patient in group I had sore throat.

The lower incidence of sore throat in our study could be be-
cause of the short duration of surgery, thereby resulting in
less tissue damage, and the administration of succinylcholine,
which enhanced the ease of placing the device.

One patient each in group I and B had blood stains on the
device.
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In the study by Al-Rawahi et al. (8), 43.3% of patients had
sore throat, and 20% of patients had hoarseness of voice with
the use of the Baska mask®. In another study, 1% of patients
had laryngospasm on emergence and 18% had blood staining
on the Baska mask® on removal (7).

Fasciculations induced by succinylcholine could increase the
incidence of sore throat. However, a recent study reported
similar incidences of sore throat with the use of succinylcho-
line and rocuronium (15).

The incidence of sore throat was comparatively lower in var-
ious studies using the I-gel, which is probably due to the ab-
sence of inflatable cuff (16-18).

Study limitations

Only patients with Mallampati class I, II and III were includ-
ed in the study. Bronchoscopy was not performed to evaluate
the appropriate placement of the device as the study includ-
ed only minor surgical procedures. The sealing pressure was
measured only once immediately after placement of the de-
vice because the patient was not paralysed for the surgery.
Only female patients aged 18-40 years were included in the
study as a matter of convenience.

Conclusion

The Baska mask® with its unique morphological design and
air shaft has first-time success rates and time of insertions that
are comparable to those of the I-gel. The sealing pressures
of the Baska mask® are superior to those of the I-gel and can
serve as an exemplary, alternative airway device for short sur-
gical procedures with minimum complications.
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