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Background: The Baska mask is a supraglottic airway device that has a continuous non-inflatable flexible cuff that mim-
ics an airway, reducing the risk of overinflation and aspiration of gastric contents. This prospective study from
a single center aimed to compare the safety and efficacy of the Baska mask vs endotracheal intubation (ET)
in 64 women undergoing elective laparoscopic gynecological surgery in Trendelenburg position under general
anesthesia.

Material/Methods: This was a prospective randomized study conducted on 64 adult female patients, 32 in each group, undergo-
ing gynecologic surgery under general anesthesia. The study population was divided into 2 groups: the Baska
group and the ET group. The respiratory and haemodynamic variables, the degree of gastric distension, and
postoperative pharyngolaryngeal symptoms were compared between groups.

Results: After 2 patients dropped out of the study, data from 62 patients were analyzed. The Baska group showed sig-
nificantly shorter device insertion time (28.4+10.7 vs 46.6+19.8, P=0.001), a significantly lower oropharyngeal
leak pressure at all studied time points, and a higher leak fraction at 1 min after the completion of pneumo-
peritoneum (5.6% vs 2.1%, P=0.031) compared to the ET group. Respiratory and haemodynamic variables, the
gastric antrum size, and postoperative pharyngolaryngeal symptoms showed no significant difference.

Conclusions: This study supports the findings from previous studies in patients undergoing general surgery. The Baska mask
was as effective as ET in ventilation during general anesthesia in women undergoing elective laparoscopic gy-
necological surgery. Respiratory and hemodynamic responses were similar to ET, and no complications were
associated with the Baska mask in this study.
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Material and Methods

During laparoscopic surgery, CO, insufflation into the perito-
neum increases the load on the respiratory system, as well as
the risk of air leakage, insufficient ventilation, and gastric in-
sufflations, which result in aspiration or respiratory complica-
tions [1]. Due to the changes caused by pneumoperitoneum,
the use of general anesthesia with controlled ventilation has
been considered the ideal technique for laparoscopic surgery [2].

Supraglottic airway devices (SADs) are widely used for airway
management during general anesthesia and emergency situa-
tions. SADs can be used as effectively as endotracheal intuba-
tion (ET) in abdominal surgery, including laparoscopic proce-
dures during positive-pressure ventilation [3,4]. Traditionally,
SADs have a higher risk of insufficient ventilation and pulmo-
nary aspiration. However, second-generation SADs with gas-
tric channels can maintain appropriate airway pressure and
reduce the risk of gastric regurgitation and pulmonary aspi-
ration. Hence, SADs are regarded as reliable alternatives to ET
in laparoscopic surgery [5-7].

The Baska mask is one of the second-generation SADs that in-
cludes a non-inflatable cuff that molds to the shape of the air-
way, reducing the risk of overinflation, tissue and nerve dam-
age, and aspiration of gastric contents, and it also includes
a side suction channel, and an integrated bite block [8]. The
Baska mask provides more efficient ventilation by automati-
cally inflating the cuff during positive-pressure ventilation. As
pressure increases with positive-pressure ventilation, the cuff
automatically inflates and improves the oropharyngeal leak
pressure (OLP) during general anesthesia relative to previous
SADs, particularly for laparoscopic surgery [9,10].

Previous studies have shown that the Baska mask is a more
suitable alternative airway device than ET for laparoscopic
cholecystectomy under positive-pressure ventilation [11,12].
In addition, a recent study reported the Baska mask had com-
parable ventilatory performance during short-term laparoscop-
ic gynecological surgery [13].

We evaluated the Baska mask vs ET in terms of insertion
time, respiratory and hemodynamic variables, the degree of
gastric distension by ultrasonography, the incidence and se-
verity of postoperative pharyngolaryngeal symptoms (sore
throat, hoarseness and dysphagia), and the presence of nau-
sea and vomiting during laparoscopy in Trendelenburg posi-
tion. Therefore, this prospective study from a single center
aimed to compare the safety and efficacy of the use of the
Baska mask vs standard ET in 64 women undergoing elective
laparoscopic gynecological surgery under general anesthesia.

Ethics Statement

This prospective randomized study was approved by the
Institutional Review Board of Ajou University Hospital (approv-
al no. AJIRB-MED-INT-19-463). The clinical trial was registered
at Clinical Research Information Service (CRIS) of Korea (iden-
tifier: KCT0004624). All participants provided written informed
consent before the start of the study.

Study Design

Adult patients, aged between 19 and 70 years, with an American
Society of Anesthesiologists (ASA) physical status of | to II,
who underwent elective laparoscopic gynecological surgery
under general anesthesia were enrolled in this study. Written
informed consent was obtained from all patients. The exclu-
sion criteria were: high risk of aspiration (hiatal hernia, gas-
troesophageal reflux disease, and non-fasting status), difficult
airway to intubation (limitation of mouth opening, limitation
of neck extension, and Mallampati class IV), body mass index
(BMI) =35 kg/m?, and previous gastrectomy history.

Anesthesia Protocol

All patients fasted for at least 8 h before surgery. Airway eval-
uation, including the Mallampati score, was performed pre-
operatively. On arrival at the operating room, patients were
monitored (CARESCAPE B850® monitor, GE Healthcare, USA)
by using an electrocardiogram, noninvasive blood pressure
measurement, pulse oximetry, and the bispectral index (BIS)
(BIS™, Covidien LLC, USA). For each patient, after 3 min of pre-
oxygenation, general anesthesia was induced using a target-
controlled infusion (Orchestra® Base Primea device, Fresenius
Kabi, France) of propofol and remifentanil, with an effect-site
concentration of 4-6 pg/ml and 3-4 ng/ml|, respectively. After
checking the patient’s loss of response to verbal commands,
rocuronium 0.6 mg/kg was administered and positive-pres-
sure ventilation via an oxygen mask was delivered. Two min-
utes after rocuronium injection, a Baska® mask (Logikal Health
Products PTY Ltd., Australia) or ET (Profile Soft Seal® Cuff, Sims
Portex, UK) was inserted when the BIS was below 60. In the
Baska mask group, appropriate mask insertion was confirmed
by the absence of audible leak with peak airway pressures of
12 cmH,0 or greater, during gentle manual ventilation [14].

Patients were excluded from the study if the number of at-
tempts at Baska mask insertion was more than 3. In addi-
tion, the Baska mask was removed, and ET was intubated if
any of the following occurred: respiratory obstruction, persis-
tent oropharyngeal leak with inadequate ventilation (end-tid-
al CO, [EtCO,]) 239 mmHg before peritoneal insufflation and
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>45 mmHg during peritoneal insufflation), and gastric disten-
sion interfering with the surgical field [15].

During the operation, mechanical ventilation (Primus®, Drager,
Germany) was initiated by maintaining a tidal volume of 8 mL/
kg, respiratory rate of 10-12/min with an inspiratory/expira-
tory ratio of 1: 2, and a mixture of O, and air with an 0.5 frac-
tion of inspired oxygen, and EtCO, pressure of 35-45 mmHg.

Oropharyotic suction was performed through the Baska mask-
side suction channel or rubber catheter (ET group) every 15
min during the operation. All procedures were performed by
a single anesthesiologist.

Clinical Performance Measurement

Basic patient characteristics were collected, including age,
height, weight, BMI, ASA status, and Mallampati score. The an-
esthetic profiles we collected included: device insertion time,
operation time, insufflation time, and device removal time.
The time taken for effective device insertion was defined as
the time from the initial use of the laryngoscope (or picking
up of the Baska mask) to the appearance of a square-wave
capnographic tracing [14].

During the operation, hemodynamic and respiratory variables
of patients were also recorded, including mean arterial pres-
sure, heart rate, saturation of peripheral oxygen (SpO,), BIS,
EtCO,, tidal volume, peak airway pressure, mean airway pres-
sure, OLP, and leak fraction.

The OLP was measured by adjusting the expiratory valve of the
breathing circle to 40 cmH,0 (fixed gas flow, 3 L/min). After
the pressure equilibrium was reached, the OLP was recorded
when audible gas leakage was detected with a stethoscope
at the throat site [16].

The hemodynamic, respiratory, and ventilator variables were
estimated and recorded at T1, T2, T3, and T4 (T1, 1 min after
device insertion; T2, 10 min after pneumoperitoneum initia-
tion; T3, 30 min after pneumoperitoneum initiation; and T4,
1 min after pneumoperitoneum completion).

To compare the gastric distension degree data between the 2
groups, the surgical field of vision, the presence of gastric air, and
the size of antral CSA were measured. The surgical field of vision
was graded on a 10-point grading system (O=empty stomach and
10=gastric distension interfering with the surgical field) 2 sepa-
rate times (after the completion of pneumoperitoneum and be-
fore the end of pneumoperitoneum) by the surgeon. Assessment
of the antral CSA and the presence of gastric air (irregular bright
white structures in ultrasonography) was performed for each pa-
tient lying in the supine position using ultrasonography before
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anesthesia was induced and after the surgery. Air artifact longi-
tudinal and anteroposterior diameters of a single section of the
gastric antrum were determined and recorded [17].

After the operation was completed, the presence of blood stain-
ing on the device surface, continuous coughing, gastric content
regurgitation, and bronchospasm were checked during device
removal and recorded as YES/NO. Postoperative pharyngolaryn-
geal symptoms (the incidence of sore throat, hoarseness, and
dysphagia) were evaluated at 1 h and 24 h after surgery. The
severity of the symptoms was assessed using a numerical rating
scale (NRS) as a follow: NRS 1-3=mild, NRS 4-7=moderate, and
NRS>8=severe symptom. The presence of nausea and vomiting
was recorded as YES/NO and assessed twice, as described above.

Statistics

The sample size was calculated according to results of a pre-
vious study [11] in which the standard deviation of the intu-
bation time was an estimated 11.8 s. An intergroup difference
of 10 s in the intubation time was assumed to be clinically sig-
nificant. With an o-error of 0.05, and a power of 0.9, 31 pa-
tients were required in each group. The sample size was in-
creased to 64 patients to compensate for potential attrition.

The data were statistically analyzed by using SPSS version 21.0
(IBM Corp., Armonk, NY, USA). Continuous variables were ex-
pressed as meansstandard deviation or median with interquar-
tile range and analyzed using the t test and the Mann-Whitney
test. Categorical variables were expressed as a percentage of
the derived groups and analyzed using the chi-square test or
Fisher’s exact test. Repeated variables were analyzed using re-
peated measures analysis of variance (RMANOVA) for the anal-
ysis of dependencies. Statistical significance was set at P<0.05.

Results

Basic Patients Characteristics and Anesthesia Profiles Data

In total, 64 patients were enrolled in this study. Two patients
were excluded: 1 due to a lack of seal in the Baska mask (in
the Baska mask group) and 1 due to increased airway pres-
sure with bronchospasm (in the ET group).

Of the remaining 62 patients, no significant differences in age,
height, weight, BMI, ASA classification, or Mallampati score
between the 2 groups were detected (Table 1). Moreover, the
anesthetic and operational times did not differ between the
2 groups. The Baska mask group showed a significantly short-
er device insertion time (s) than the ET group (28.4+10.7 vs
46.6+19.8, P=0.001). The insufflation and device removal times
were similar between the groups (Table 2).
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Table 1. Basic patient characteristics.

Baska group (n=31) ET group (n=31) P-value
Age 41.7+9.2 43.9+10.0 0.381
Heightm) 1601559 1582+¢48 0171
CWeightd 592488 60478 0569
CBMiGkgmd 231229 241829 0160
CASAstatus 0L, 2566 2011 0255
 Mallampati score (1/2/3,0) 22 w85 0479

Data are expressed as number or mean+SD. ASA — American Society of Anesthesiologists; BMI — body mass index; ET — endotracheal
tube.

Table 2. Anesthetic profile data.

Baska group (n=31)

ET group (n=31)

Device insertion time (sec) 28.4+10.7 46.6+19.8 0.001
Anesthesiatime (min) 10771468 10651304 0907
Operation time (min) 7795453 765402 osoa
nsufflation time (min) s65:389 s87:319 0803
Device removaltime (min) 6329 7527 0099

Data are expressed as mean+SD. ET — endotracheal tube.
Hemodynamic and Respiratory Variables

Hemodynamic and respiratory variables are presented in
Table 3. The mean arterial pressure and heart rate were sta-
bly maintained during the operation in both groups. Although
the heart rate at T4 in the Baska mask group was significantly
higher than that in the ET group, there was no significant time-
dependent change from T1 to T4 in either group. The O, satura-
tion was well maintained throughout the operation, and the BIS
was maintained at under 60 at all time points in both groups.

Tidal volume and EtCO, were maintained throughout the opera-
tion in both groups, and there were no time-dependent changes.
The peak and mean airway pressures demonstrated a trend of
increase at T2 and decrease at T4 in both groups (P=0.063 and
P=0.077 by RMANOVA test, respectively). Between analyses,
the peak airway pressure was significantly lower in the Baska
mask group at T1 and T2 (P=0.006 and P=0.013, respectively).
The mean airway pressure showed no significant difference
between the 2 groups at any time point. The OLP was signifi-
cantly lower in the Baska mask group than in the ET group at
all time points (P=0.001 at T1, P=0.001 at T2, P=0.004 at T3,
and P=0.001 at T4). The leak fraction was significantly higher
in the Baska mask group than in the ET group at T4 (5.6% vs
2.1%, P=0.031), but there were no significant differences be-
tween the 2 groups at T1, 2, and 3.
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Comparison of Gastric Distension Degree and
Pharyngolaryngeal Complications Between Baska and ET
Groups

All surgeons graded a zero (no disturbance) for surgical field
of vision. The incidence of the presence of gastric air was 10
(32.3%) in the Baska mask group and 12 (38.7%) in the ET group
before induction (9 [29%] and 11 [35.5%)] after surgery). The
measured size of antral CSA before and after surgery showed
no significant difference between the 2 groups (Table 4).

After the operation, the presence of blood staining on the Baska
mask and ET was assessed. Blood staining was observed in 7
patients in the Baska group (22.6%) and 1 patient in the ET
group (3.2%) (P=0.053).

The incidence and severity of postoperative hoarseness and
dysphagia generally did not differ between the Baska and ET
groups. For sore throat 1 h after surgery, the Baska mask group
had a higher incidence than the ET group (P=0.007) (Table 5).
There was no difference between the 2 groups in the pres-
ence or absence of nausea and vomiting measured at 1 h and
24 h after surgery (both P=1.000).
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Table 3. Hemodynamic and respiratory variables.

Tl T2 T3 T4
Baska 79.2+17.5 92.7£11.5 87.9+11.5 82.9+12.9
MAP (mmHg)
HR
SpO, (%)
BIS

Peak airway pressure
(cmH,0)

Mean airway pressure
(cmH,0)

Leak fraction (%)
ET 2.13+2.74 3.36+4.63 2.31+4.13 2.12+3.01

Data are expressed as mean+SD. * P value was <0.05 vs ET group. BIS — bispectral index; ET — endotracheal tube; HR — heart rate;
LF — leak fraction; MAP — mean arterial pressure; OLP — oropharyngeal leak pressure; T1 — 1 min after device insertion; T2 — 10 min
after pneumoperitoneum initiation; T3 — 30 min after pneumoperitoneum initiation; T4 — 1 min after pneumoperitoneum completion.

Table 4. Gastric distension degree.

Baska group (n=31) ET group (n=31) P-value
Surgical field of vision 31 (100.0) 31 (100.0) 1.000
Before induction (%) 10 (32.3) 12 (38.7) 0.791
(T 1 ol Y| RRRR R
After surgery (%) 9 (29.0) 11 (35.5) 0.786
Before induction (mm?) 340.44+94.36 325.24495.30 0.249
e e
After surgery (mm?) 368.34+115.98 378.39+141.18 0.799

Data are expressed as number (%) or mean+SD. CSA — cross sectional area; ET — endotracheal tube.

Discussion and severity of postoperative pharyngolaryngeal symptoms,
nausea and vomiting, the Baska mask was comparable to ET.

In this prospective randomized study, the Baska mask pro-

vided a shorter insertion time, a lower OLP, and a higher leak A previous study reported that the Baska mask demonstrated
fraction than ET during laparoscopic gynecological surgery in a level of utility comparable to that of SAD. Many studies have
the Trendelenburg position. In terms of respiratory and he- also been conducted to evaluate the effectiveness of the Baska
modynamic responses, gastric distension degree, incidence mask compared to other airway devices [7-9,17-24]. In most
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Table 5. Postoperative pharyngolaryngeal symptoms.

Baska group (n=31)

Ahn H. et al:
Baska mask in laparoscopic surgery
© Med Sci Monit, 2022; 28: €937630

ET group (n=31)

Mild Moderate  Severe Total Mild Moderate  Severe
Sore throat 1 hour 12 4 0 16 (51.6) 4 1 0 5 (16.1) 0.007
CSorethroat2ahowr 7 2 0 9@ 9 4 0  13(4L9) 0426
Hoarsenessihowr 5 2 o 7028 1 1 0 265 0147
Hoarseness24howr 4 2 0 6094 5 4 2 11655 0255
Dysphagia 1hour 5 1 o e(es 1 1 0 2(65 0255
Dysphagia24hour 6 6 0 12087 6 2 0 8(58 0416

Data are expressed as number (%). ET — endotracheal tube.

studies, the Baska mask was considered an appropriate SAD
for maintaining stable hemodynamics, effective tidal volume,
and suitable airway pressures. Our results indicated that the in-
sertion time for the Baska mask was shorter than with ET, and
the mean device insertion time decreased by 18 s (39%). This
result is consistent with that reported in a previous study [11],
in which the mean of device insertion time decreased by 20 s
(44%). Thus, the apnea period and hypoxic risk may be reduced
during airway device insertion using the Baska mask. The he-
modynamic and respiratory variables were suitably maintained
during laparoscopic gynecological surgery with Baska mask ven-
tilation compared to ET ventilation in our study. There was no
significant difference in the tidal volume, EtCO,, and mean air-
way pressure between the Baska and ET groups in our study.
These results suggest that the Baska mask performed as ade-
quately as ET. Moreover, the peak airway pressure was signifi-
cantly lower immediately after device insertion and 10 min af-
ter pneumoperitoneum in the Baska mask group. This is not
surprising, because in general, a higher peak airway pressure
is detected with the use of ET than with SADs [7].

During laparoscopic surgery, CO, insufflation for pneumoperi-
toneum increases the load on the respiratory system, and the
risk of air leakage, insufficient ventilation, or gastric insuf-
flation, which results in aspiration or respiratory complica-
tions [25]. In particular, most laparoscopic gynecological sur-
geries are performed in the Trendelenburg position, which
raises airway pressure and may lead to problems when using
SADs. However, a meta-analysis reported that SADs showed
similar efficacy and fewer pharyngolaryngeal complications
than ET, and concluded that SADs were clinically useful as ef-
fective airways in laparoscopic surgery [26]. Several studies
using the Baska mask have also shown that airway pressure
and ventilation were well maintained during laparoscopic cho-
lecystectomy [10,11,27].

The measurement of OLP, analyzed in previous studies, showed
that the OLP of the Baska mask was higher than that of

other SADs, such as laryngeal mask Supreme™ (Teleflex, Inc.,
Wayne, PA, USA), and slightly lower than that of ET venti-
lation [7,9,12,15,28]. According to a previous study, the re-
ported OLP of the Baska mask ranged from 33.3 to 36.6 cm-
H,0 [12,22]. In our study, the mean OLP of the Baska mask
was maintained at over 30 cmH,0 throughout the operation.
This is consistent with a previous study, in which median OLP
was maintained at over 30 cmH,O during laparoscopy in the
Trendelenburg position [13].

In our study, the leak fraction of the Baska mask group ranged
from 4.1% to 5.6% during surgery. This result is consistent
with the finding of a previous study, in which the median leak
fraction in the Baska mask was 5% (range, 3% to 15%) [8].
Our results in the Baska mask group implied that there was
a low and stable air leakage, with the leak fraction increasing
during surgery. Based on this observation, the effectiveness
of ventilation may decrease due to an increasing leak frac-
tion with prolonged surgical time. Taken together, our results
showed that the Baska mask is effective for use during gen-
eral anesthesia in short-duration laparoscopic surgeries in the
Trendelenburg position.

To evaluate gastric regurgitation and aspiration, we analyzed
the degree of gastric distension by estimating the size of an-
tral CSA using ultrasonography. Ultrasonographic measure-
ment of the CSA is a well-described technique that is cur-
rently used for the assessment of gastric emptying, since the
gastric antrum is visible in almost all patients, irrespective of
the gas content in the fundus [17,29]. A previous study report-
ed that the surgeon’s visual access and the degree of gastric
distension did not differ significantly between the larynge-
al mask and ET during laparoscopic cholecystectomy, accord-
ing to the surgeon’s visual scoring [3]. However, this previous
study could not determine the statistical significance because
of the subjectivity of the measurements. In the present study,
accurate measurements of the size of antral CSA by ultraso-
nography contributed to improving the quality of analysis of
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the degree of gastric distension during Baska mask ventilation.
In our study, the CSAs of the Baska mask group did not differ
from those of the ET group until the operation was complet-
ed. This may be due to the unique feature of the Baska mask,
in which a cylindrical tube with a high-pressure and flow-suc-
tion system is available to remove oropharyngeal and gastric
secretions and fluids. Tosh et al [12] also reported no differ-
ence in the regurgitation and aspiration of gastric contents be-
tween the Baska mask and ET in laparoscopic cholecystectomy,
which was evaluated by bronchoscopic detection of methylene
blue in the trachea and bronchus at the end of the operation.

This study has several limitations. First, the Baska mask group
did not demonstrate fewer pharyngolaryngeal complications
than the ET group. Tosh et al [27] reported that the Baska mask
significantly reduced the incidence and severity of postoperative
sore throat and hoarseness compared with ET in short-duration
laparoscopic surgery. However, the results remain unclear. A pos-
sible explanation for this is the unique shape of the Baska mask.
The Baska mask has a relatively large cuff and induces periodic
cuff inflation and deflation during positive-pressure-controlled
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