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BACKGROUND: Laryngeal masks are increasingly used in place of en-
dotracheal intubation or face masks for maintaining the airway during
surgery.

OBJECTIVES: Compare the insertion time and other features of the
Baska and I-gel masks in patients undergoing general anesthesia for
urological surgery.

DESIGN: Randomized-controlled, single-blind studly.

SETTINGS: Urology surgical operating rooms of a tertiary care hospital.
SUBJECTS AND METHODS: We enrolled concomitant patients whose
surgery was expected to last less than two hours. Following premedica-
tion and adequate relaxation, subjects were randomly allocated to the
I-gel mask or the Baska mask. Computer-generated random numbers
were used for randomization with sealed opaque envelopes for alloca-
tion concealment.

MAIN OUTCOME MEASURES: The primary outcome measure of
the study was the time required for laryngeal mask airway (LMA) inser-
tion. Also, the number of device placement attempts, the number of
postoperative signs and symptoms (cough, breath holding, laryngeal
spasm, lip trauma, blood on the mask), and laryngopharyngeal morbid-
ity scores at 1 and 24 hours postoperatively.

SAMPLE SIZE: 211 met inclusion criteria, 200 participants completed
the study.

RESULTS: Compared to I-gel, the Baska mask required a longer time
for insertion, and its airway pressure was higher. The median (minimum-
maximum) duration of LMA insertion in the Baska and I-gel groups was
14 (6-25) and 7 (5-12) seconds, respectively (z=-10.934; P<.001).The
mean (SD) airway pressures were significantly different between the two
groups (15.8 [1.9] and 14.9 [1.7] cm/H,O for Baska and I-gel, respec-
tively; t=3.668; P<.001). Seal pressure was not significantly different be-
tween the groups (0.08 [0.2] vs. 0.07 [0.2] cm/H,O in the Baska and |-gel
groups, respectively, (t=1.35; P=.194).

CONCLUSIONS: The Baska and I-gel masks are similar in most re-
spects. Both have reasonably acceptable insertion times and can be
used for selected surgical procedures.

LIMITATIONS: The requirement for more vigorous training is a limita-
tion of the Baska mask. Results could differ with patients younger than
18 years of age or obese patients.

CONFLICT OF INTEREST: None.

CLINICAL TRIAL REGISTRY: Not registered.
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he most vital parameter in establishing functional

respiration during surgery is having a proper air-

way, which is a fundamental anesthetic skill during
general anesthesia.! Tracheal intubation, the long-used
gold-standard method for this purpose, requires train-
ing and practice and may also cause laryngopharyngeal
problems. Laryngeal masks have emerged during re-
cent years as an alternative to endotracheal intubation.
These new airway devices are claimed to produce no
cardiopulmonary response during intubation, nor stimu-
late laryngeal reflexes, require fewer anesthetic medica-
tions, and to have fewer complications and side effects
such as coughing during awakening or sore throat.?
Despite some disadvantages, such as being not suitable
for controlled ventilation and gas leakage leading to po-
tential stomach distention and regurgitation, laryngeal
masks are used increasingly more often than endotra-
cheal intubation or face masks. Laryngeal masks ease
ventilation and passage of the tube in patients with dif-
ficult airways and allow for the insertion of the fiberoptic
bronchoscope. As the pressure increases with positive
pressure ventilation, the cuff itself is inflated, which may
improve the seal, reducing leakage and making ventila-
tion more efficient.

Among the commonly used supraglottic airway de-
vices (SADs) are Baska, |-gel, and the Proseal larynge-
al mask airway (LMA). Seal pressure is better with the
supraglottic airways compared to the classic LMA, but
first-time insertion success rates are fewer.* The Baska
mask (Logikal Health Products PTY Ltd., Morisset, NSW,
Australia) is a relatively new SAD with a non-inflatable
cuff, an esophageal drainage inlet, lateral channels to
assist aspiration of gastric contents, and an integral bite-
block.*

The |-gel is a disposable SAD containing a pliable,
gel-like cuff requiring no inflation (Intersurgical Ltd,
Berkshire United Kingdom). The device is produced
from a thermoplastic elastomer.® The stem is broad and
flat and has an inelastic bite-block serving intended to
stabilize the jaw and minimize axial rotation and malpo-
sitioning, as well as serving as a port to assist gastric tube
insertion. The I-gel device contains no latex, and digital
insertion into the oral cavity is not required. It also has
an epiglottic rest and a broad, short stem, permitting
excellent visualization of the glottis using a fiberoptic
scope. The shorter tube is especially designed for ease
of endotracheal tube insertion. Research has shown that
I-gel takes no longer to insert than a classic LMA. The
I-gel also permits adequate ventilation and entails no
major airway complications.® We hypothesized that the
Baska and I-gel masks are comparable in advantages
and disadvantages. We studied their strengths and
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weaknesses in patients undergoing general anesthesia
for elective urological surgical procedures.

SUBJECTS AND METHODS

In this randomized-controlled, single-blind study, we
enrolled concomitant patients admitted to the urology
department of the hospital for surgical intervention with
general anesthesia, when the operation was expected
to last less than two hours. Other inclusion criteria were:
American Society of Anesthesiologists (ASA) physical
status classification I-Ill, no history of allergy, body mass
index (BMI) less than 35 kg/m?, and age 18-85 years.
Emergency cases, patients with neck, airway, or gas-
trointestinal problems, pregnant women, patients with
mouth openings less than 3 cm, and patients with a risk
of gastric aspiration were excluded from the study.

The study was conducted during July 2016-July 2017
at the Erzurum Regional Training and Research Hospital,
Turkey. The hospital serves a population of 750000 in-
habitants with a 1200 bed-capacity. A monthly average
of 700 operations are performed in the 19 surgical inter-
vention theaters. The department of urology performs
around ten surgical interventions per day (ureteroneo-
cystostomy, transurethral prostatectomy, cystoscopy).
The patients were recruited from urology clinics while
waiting for their scheduled surgical interventions. Each
day inpatients were invited to join the study. Patients
who accepted and signed the informed consent form
were added to the randomization pool. Ethical approval
for the study was obtained from the local ethics board
(number 2016/12-111, date 21/06/2016). We followed
the CONSORT guidelines in reporting the study.”?

All patients were uniformly premedicated with oral
0.1 mg/kg midazolam about an hour before induction
of anesthesia. Anesthesia was induced with the patient
lying supine with the head in a neutral position, using
propofol 2-3 mg/kg, fentanyl 1-2 mcg/kg, 2% sevoflu-
rane in 50% O/air, remifentanil 0.10-0.20 mcg/kg/min.
Positive pressure ventilation with sevoflurane 0.6-1 mini-
mum alveolar concentration in 50% O,/air, was used for
maintenance. Once loss of reflexes indicated that ad-
equate relaxation had been achieved, a suitably lubri-
cated Baska’ or I-gel® # 3, 4 or 5 device was inserted dig-
itally, in line with the manufacturer’s instructions, by an
anesthesiologist with previous experience in at least 20
such insertions. The jaw thrust maneuver was performed
once the operator was satisfied that satisfactory inser-
tion had been achieved, based on a poor capnographic
curve and/or provision of satisfactory tidal volumes (par-
tial loss exceeding 20% of set tidal volume). The device
was then manually moved upward and downward. If the
device was considered not to be functioning properly,
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despite this precaution, the operator attempted to re-
insert it two more times. Repeated unsatisfactory results
were interpreted as failure, and airway management was
instead achieved using endotracheal intubation. At the
conclusion of surgery, the mask was removed after es-
tablishing adequate respiration and patient’s eye-open-
ing response on verbal command. Intraoperatively, all
patients received one gram of paracetamol as an intra-
venous infusion. Post-operative pain was treated as per
protocol. The Baska insertion was done by well-trained
staff members, who had inserted the device in at least
20 previous operations.

Outcomes

The main study outcome was defined as the duration of
LMA insertion (seconds). Secondary outcome measures
were the number of device placement attempts, the
number of postoperative signs and symptoms (cough,
breath holding, laryngeal spasm, lip trauma, blood on
mask), and laryngopharyngeal morbidity (LPM) scores
at 1 and 24 hours postoperatively. The LPM score (sum
of sore throat, dysphagia and hoarseness scores) was
calculated as follows: sore throat, 0= none, 1=minimal,
2=moderate, 3=severe; dysphagia, O=none, 1=minimal,
2=moderate, 3=severe and cannot eat; hoarseness,
O=none, 1=minimal, 2=moderate, 3=severe and can-
not speak. Other variables recorded were age (years),
height (cm), weight (kg), BMI (kg/m?), tobacco use, ASA
risk score, Mallampati score, LMA size, mouth opening
(cm), thyromental distance, airway pressure, seal pres-
sure (cm H,0), and total anesthesia duration (min).

Sample size and randomization

Sample size was based on the duration of LMA inser-
tion. Considering a mean (SD) LMA insertion time of 10
(4) seconds, 100 participants in each group would be
needed to detect a difference of 1.6 seconds between
the groups with a power of 80% and an alpha error of
5%.'° Randomization was done one day before the op-
eration using computer-generated random numbers.
Sealed opaque envelopes were used for allocation con-
cealment. Randomization was stopped after reaching
100 patients in each group, excluding failed insertions.
The patients did not know which type of mask would be
used and were not told until the end of data collection
(24 hours). Data were collected by an individual who was
not part of the study. Postoperative scoring of the masks
was done by a nursing staff member who was unaware
of the grouping.

Statistical analysis
Data are presented as mean and standard deviation (SD)
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or median (minimum-maximum) for numerical variables
and number (percentage) for categorical variables. For
analysis of continuous variables an independent sam-
ples t test or Mann-Whitney U test was applied depend-
ing on the data distribution, whereas for categorical
variables the chi-square test was used. Multiple linear
regression analysis was used to determine factors in-
volved in LMA insertion time. P<.05 was considered sta-
tistically significant. ISM SPSS version 25 (IBM Armonk,
NY) was used for the statistical analysis.

RESULTS

Of 211 patients who met inclusion criteria, 5 were ex-
cluded due to either emergency intervention (n=2), an
airway problem (n=1), or a mouth opening less than 3
m (n=2) (Figure 1). Two patients in each group were
excluded from the analysis due to failed insertion of the

Uro-surgery
uly2016-July 201

Did not meet

nclusion criteri

Met inclusion
criteria

Randomized

Failed insertion Failed insertion

Analyzed Analyzed

n=100

Figure 1. Participant flow diagram.
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mask. The mean age of the participants was 39.4 (11.9)
years with a sex distribution of 136 (68.0%) men and
64 (32.0%) women. There were no differences in the
baseline characteristics of the Baska and I-gel groups
(Table 1).

Both masks could be successfully inserted at the
first attempt in 95% of the cases. In each group, 5 cases
required two attempts, and only two cases were con-
sidered a failure. Compared to |-gel, the Baska mask
required a longer time for insertion, and airway pres-
sure was higher. The median (minimum-maximum) du-
ration of LMA insertion in the Baska and I-gel groups
was 14 (6-25) and 7 (5-12) seconds respectively (z=-
10.934; P<.001) (Figure 2). The mean airway pressures
were significantly different between the two groups
(15.8 [1.9] and 14.9 [1.7] cm/H,O for Baska and I-gel
respectively; t=3.668; P<.001) (Table 2). Seal pressures
were not significantly different between the groups
0.08 (0.2) vs. 0.07 (0.2) cm/H,O in the Baska and I-gel
groups respectively, t=1.35; P=.194).

Most of the postoperative complications were mini-
mal or absent in both groups. Postoperative one-hour
hoarseness and dysphagia and thus the LPM scores
were significantly more common among the I-gel
group. At 24 hours, the difference between the groups
in hoarseness persisted, but the difference in dyspha-
gia was not statistically significant (Table 3).

A linear regression model was built with LMA inser-
tion time as the dependent variable. Variables entered
into the model were tobacco use (dummy), mouth
opening (cm), BMI (kg/m?), Mallampati score, LMA
type (dummy), age (years), sex (dummy), and thyro-
mental distance (cm). LMA type proved to be the only
significant factor affecting LMA insertion time indepen-
dent of other variables (t=14.884; P<.001; Beta=5.916
95% Cl: 5.132-6.700 R?=0.55).

DISCUSSION

Our results show that the Baska and I-gel supraglot-
tic masks are comparable in many ways, but the Baska
mask requires a longer insertion time and is associ-
ated with higher airway pressures. The postoperative
complications were minimal or absent in both groups.
Postoperative hoarseness and dysphagia were less
common in the Baska group.

Most of the confounding factors that could influ-
ence the results were similar in both groups and we
had an adequate sample size. This enabled us to make
sound conclusions, taking into account the effects of
the covariates. However, there are also some limita-
tions of this study. The Baska insertion was done by
well-trained staff members, who had done at least 20
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previous insertions. The requirement of more vigor-
ous training might be a limitation of the Baska mask.
Furthermore, we worked with a low-risk patient group.
Including patients younger than 18 years or obese pa-
tients could yield different results.

Alexiev et al'" have reported that the first-time suc-
cess rate for the insertion of the Baska mask was lower
than that seen with the classical LMA (73% vs. 98%).

Table 1. Baseline characteristics of the participants.

Baska I-gel

Sex

Female 38 (59.4) 26 (40.6)

Male 62 (45.6) 74 (54.4)
Tobacco use

No 72 (46.8) 82(53.2)

Yes 28 (69.9) 18 (39.1)
ASA Risk Score

0 2(50.0) 2(50.0)

1 58 (51.8) 54 (48.2)

2 37 (48.1) 40 (51.9)

3 3(42.9) 4 (57.1)
Age (years) 38.1(13.3) 40.8 (10.3)
Height (m) 1.68 (0.09) 1.69 (0.08)
Weight (kg) 71.8 (10.9) 74.27 (9.61)
BMI (kg/m?) 25.4 (3.01) 25.84 (2.56)
Mouth opening 4.37 (0.51) 4.40 (0.63)
yromental 6.61(0.83) 6.44 (0.82)
Mallampati score 2.14 (0.77) 2.16 (0.81)
Anesthesia 54.3 (12.6) 51.43 (12.7)

duration (min.)

Values are n (%) or mean (SD).

Table 2. Duration of laryngeal mask airway insertion and airway pressures.

Baska I-gel P value
Median (min-max)
insertion time (s) 14 (6-25) 7 (5-12) <.001
Mean (SD) airway
pressure (cm/H,0) 15.9(1.9) 14.9(1.7) <.001
Mean (SD), median
seal pressure (cm/ 0.75(0.41),0.6  0.56(0.29),0.5 194

H,0)

Seal pressure excludes 176 0 observations.
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Table 3. Distributions of the outcome variables between the Baska and I-gel groups.

Baska l-gel
Chi-square P
n (%) n (%)
LMA insertion attempts
1 95 (95.0) 94 (94.0)
0.096 .756
2 5(5.0) 6 (6.0)
Postextubation
Cough
No 99 (99.0) 95 (95.0)
2.749 .097
Yes 1(1.0) 5(5.0)
Breath holding
No 100 (100.0) 100 (100.0)
Yes 0(0.0) 0(0.0)
Laryngeal spasm
No 100 (100.0) 98 (100.0)
2.020 155
Yes 0(0.0) 0(0.0)
Trauma to the lips or teeth
No 100 (100.0) 99 (99.0)
1.005 316
Yes 0(0.0) 1(1.0)
Blood on mask
No 95 (95.0) 95 (95.0)
0.000 .99
Yes 5(5.0) 5(5.0)
One hour post operation
Hoarseness
No 96 (96.0) 77 (77.0)
15.457 <.001
Yes 4(4) 23 (23.0)
Dysphagia
No 100 (100.0) 93 (93.0)
7.254 .007
Yes 0(0.0) 7 (7.0)
Hoarseness
No 99 (99.0) 98 (98.0)
0.338 561
Yes 1(1.0) 2(2.0)
Laryngopharyngeal
morbidity score
0 95 (95.0) 75 (75.0)
1 5(5.0) 18 (18.0) 16.701 <.001
2 0(0.0) 7 (7.0)
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Table 3 (cont.). Distributions of the outcome variables between the Baska and I-gel groups.

Baska I-gel
Chi-square P
n (%) n (%)
Hoarseness
No 100 (100.0) 93 (93.0)
7.254 .007
Yes 0(0.0) 7(7.0)
Dysphagia
No 100 (100.0) 98 (98.0
2.020 155
Yes 0(0.0) 2(2.0)
Hoarseness
No 100 (100.0) 100 (100.0) - -
Yes 0(0.0) 0(0.0) - -
Laryngopharyngeal
morbidity score
0 100 (100.0) 92 (92.0)
1 0(0.0) 7 (7.0) 8.333 016
2 0(0.0) 1(1.0)
However, others' have reported overall success rates
as 100%. In our study comparing Baska with |-gel, the
number of attempts needed to place the device cor-
rectly was similar in both groups. This demonstrates 40-
that a training program with a minimum 20 insertions
is sufficient for the correct placement of the Baska
mask. Besides, we observed that it took a median of ]
14 seconds to place the Baska mask, which is simi- §
lar to previous studies.™'* The median insertion time § o
for I-gel is shorter in our study compared to Helmy 2 & Baska
R L o M 1-gel
et al’s, who reported a median insertion time as 15.6 £
seconds.” Although the Baska mask requires a rela- =

tively long time for insertion, it can probably be de-
creased by training and experience. Any difficulty in
the negotiation of the oropharyngeal curve could be
easily overcome by pulling the tab of the Baska mask,
which increases its distal curvature. Additionally, the
supralaryngeal masks are devoid of an inflatable cuff;
thus, the time required to inflate the cuff and volume
adjustment is saved. However, it may be argued that
the small differences of a few seconds between the

20-

5 10

15
LMA insertion time

20 25

Figure 2. Distribution of LMA insertion times in the Baska and I-gel groups.
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insertion times of the masks may not be of much clini-
cal significance.

The sealing pressures of the two masks in our study
were similar. Although the Baska mask does not have
an inflatable cuff, one study reported that it had sig-
nificantly higher sealing pressure compared to the
Proseal laryngeal mask.” However, there are also re-
ports that with its second posterior cuff fitted to im-
prove the seal,’ the Proseal mask achieves 50% better
sealing.” There is a gradual improvement in the Baska
mask seal against the glottis over the first 2-3 minutes,
which might be due to the thermolability of the mem-
branous mask, making it more adaptable to the shape
of the laryngeal outlet over time."3

An inflatable cuff in SADs may be responsible for
LPM.'81? Others have disagreed with this explana-
tion."" Also, due to the need for extra maneuvers,

BASKA AND |-GEL MASKS

blood stains may be more common with the Baska
mask.?° In our study, blood was present in 5% of both
Baska and I-gel patients. Despite the similar seal pres-
sures, patients in the Baska group had significantly
less postoperative hoarseness or dysphagia, which
can be attributed to the physical structure of the mask.

The multiple linear regression analysis showed that
among the studied variables, the only independent
variable affecting insertion time was the type of the
mask. Thus, controlling for the effects of potential con-
founders, we can state that the Baska mask requires
a longer time for insertion. The findings of this study
support our hypothesis that the Baska and I-gel masks
are similar in most respects: both have reasonably ac-
ceptable insertion times and can be used for selected
elective surgical procedures. A systematic review that
compares insertion time is warranted.
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