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Abstract: The ideal supraglottic airway device must have high airway seal pressures during spontaneous and positive 

pressure ventilation also low resistance to the flow of gases. This study compared the utility of I-Gel with Baska Mask during 

general anesthesia in obese patients undergoing elective ambulatory surgeries. The study was conducted on sixty obese patients 

with body mass index (BMI) of ≥ 25 and ≤ 40 kg.m
2
, ASA I, II, III, 18-60 years old of either sex scheduled for short duration 

(<3 hr). I-gel was successfully inserted in 25 patients on the first attempt and in 2 patients on the second attempt (overall 

success rate = 90%). Baska mask was successfully inserted in 27 patients on the first attempt and in 2 patients on the second 

attempt (overall success rate = 96.97%). Successful insertion time was significantly shorter in the I-gel group. Oropharyngeal 

sealing pressure (OSP) was significantly higher following Baska mask insertion. Intra- and postoperative airway morbidity 

rates were not significantly different between both groups. So Concluded that both I-gel and Baska mask are suitable for 

ventilation in obese patients, but Baska mask gave a better laryngeal seal. 

Keywords: I-gel, Baska Mask, Obese Patient, Ambulatory Surgery, Oropharyngeal Sealing Pressure 

 

1. Introduction 

General anesthetic procedure requires a safe and open 

airway [1]. New modalities of air way devices become 

available to facilitate airway manipulation. Two groups of 

devices, namely tracheal tube guides and supraglottic airway 

devices (SADs) are currently used. Supraglottic airway 

devices such as laryngeal mask airway and its modifications 

are available for use nowadays [2].
 

The ideal supraglottic device has to fulfill certain criteria 

such as high airway seal pressure with low resistance to gas 

flow, low incidence of pulmonary aspiration and 

complications. Some kinds of operations as that of day case 

surgeries and in laparoscopic surgeries as well as in cases of 

difficult airway usually necessitate the use of SADs [2, 3]. 

Three generations of SADs exist (table 1) [4].
 

 

 

Table 1. Miller's classification of SADs. 

 
Location of Sealing 

Peri-laryngeal Base-of-tongue 

1st generation-inflatable cuff cLMA, PLMA * Combitube * 

2nd generation-pre-shaped I-gel ** SLIPA * 

3rd generation-self-energizing Baska mask  

*Device has draining channel. **Device has draining channel and can be 

used as a conduit for blind intubation. 

cLMA =Classic laryngeal mask airway 

PLMA =Proseal laryngeal mask airway 

SLIPA = streamlined liner of the pharynx airway 

Kanag and Meena Baska have designed Baska mask which 

is a supraglottic airway device without inflatable cuff and has 

an esophageal drainage inlet and side channels for aspiration 

of gastric content as well as an integrated bite-block [9, 10]. 

Baska mask has all the features of other supraglottic airway 

devices (PLMA, LMA Supreme, I-Gel and SLIPA) [11]. In 

spite of the diversity of the supraglottic airways devices 

available, selecting a suitable one for an obese patient is 



30 Rehab Abdel Raof Abdel Aziz and Yasser Mohamed Osman:  Comparison of I-gel with Baska Mask Airway for Controlled   

Ventilation in Obese Patients Undergoing Ambulatory Surgery: A Prospective Randomized Trial 

somewhat of a challenge. The difficulty in choosing the best 

supraglottic device for an obese patient is due to the 

anatomical changes present in airway of obese patient and 

the high sealing pressure required due to the back pressure 

exerted on the respiratory system. 

This study aimed at the comparison of I-Gel versus Baska 

Mask during general anesthesia in obese patients undergoing 

elective ambulatory surgeries. The primary objectives were to 

evaluate the devices performance, oropharyngeal sealing 

pressure (OSP), the ease of insertion, the success rate of 

insertion and the number of insertions attempts. The secondary 

objects were to detect the hemodynamic responses induced by 

airway insertion (blood pressure and heart rate), oxygen 

saturation, end-tidal carbon dioxide (EtCO2) and the incidence 

of postoperative complications such as the presence of blood 

on the device, sore throat, hoarseness, and dysphagia. 

2. Methods 

2.1. Patients and Study Design 

After approval from the Institutional Ethics Committee of 

the Alexandria Main University Hospitals, this study was 

conducted on sixty overweight and obese patients with body 

mass index (BMI) of ≥ 25 and ≤40kg.m
2
. Patients of both sex 

with age ranging between 18-60 years and ASA physical 

status I, II, III were recruited in the study. All patients were 

scheduled for ambulatory surgery of short duration (<3 hr). 

Written consents were obtained from all participating patients 

in the study. Patients with known gastrointestinal reflux, sore 

throat, upper respiratory airway infections were excluded. 

The study was registered at the Pan African Clinical Trials 

Registry identifier PACTR201610001791415. 

History of difficult intubation was taken and the common 

predictive indices for difficult intubation (BMI, thyromental 

distance, Mallampati grade, inter-incisor distance) were 

measured. Patients were randomly assigned to either I-gel or 

Baska mask group in a 1:1 ratio using computer-generated 

random numbers. 

2.2. Surgical Procedure and Clinical Observations 

A multi-channel monitor was attached to all the patients 

for continuous electrocardiogram monitoring (ECG), non-

invasive arterial blood pressure monitoring, arterial oxygen 

saturation (SpO2) and capnography for end-tidal CO2 

measurement. An intravenous line was secured, followed by 

pre-oxygenation with 100% oxygen for three minutes, then 

induction of anesthesia was done slowly with fentanyl 1-

2�	g/kg, propofol 2-2.5mg/kg and neuromuscular blockade 

was achieved with atracurium besylate 0.5 mg / kg. The 

patient’s head was placed in the sniffing Position. Face mask 

ventilation was done with sevoflurane 4% in 100% oxygen 

for three minutes to allow full jaw relaxation. I-gel and Baska 

mask were lubricated and prepared. 

The size of the airway device was selected based on 

patient’s body weight in accordance with manufacturer’s 

recommendations. For the Baska Mask, size four was used 

for cases between 50 to 70 kg, size five for patients between 

70 to 100 kg, and size six for patients’ over 100 kg. In I-gel 

group, size 4 was used for weight between 50 and 70kg, and 

size 5 for weight more than 70 kg. 

After lubricating the I-gel, it was held firmly with its cuff 

outlet facing towards the chin. Then it was gently pressed 

down into the mouth in a direction towards the hard palate 

until a definitive resistance was felt. In the cases when Baska 

mask was used, the proximal part of the mask was 

compressed between the fingers and the mask was inserted in 

the mouth avoiding the tongue. It was pushed against the 

hard palate until resistance was encountered, denoting that 

the tip of the mask was at the upper end of the esophagus. 

Appropriate placement and ventilation were determined 

after connecting SAD to the breathing circuit by chest wall 

movement, auscultation of breath sounds, a square-wave 

capnograph and lack of gastric insufflation. The fresh gas flow 

was set at 5 L/min. The patient’s head was maintained in 

neutral position by rolls positioned bilaterally. Maintenance of 

anesthesia was continued with sevoflurane (2–3%) in 35% 

oxygen in air. Bolus doses of 0.1 mg / kg atracurium was given 

for neuromuscular blockade maintenance and ventilation was 

initiated with tidal volume 7 ml/kg and respiratory rate (12-

14/min) was adjusted to obtain an end-tidal CO2 (EtCO2) 

between 35 and 40 mmHg. Gentle manipulation of the SAD 

was performed in case of inadequate ventilation. The number 

of attempts required for insertion was recorded. Failure of 

insertion was considered after second attempts and in these 

cases, tracheal intubation was inserted. 

A well-lubricated gastric tube was inserted through the 

drain tube channel of either of I-gel or Baska mask. The 

gastric tube was left open. At the end of surgery, 

neuromuscular blockade was antagonized with 0.05 mg/kg 

neostigmine and atropine 1mg. SAD was routinely removed 

after the subject has regained consciousness and adequately 

responds to verbal commands. The removed SAD was 

immediately examined for the presence or absence of blood. 

Perioperative complications such as laryngospasm and 

bronchospasm were recorded. 

Apart from the demographic data and surgical procedure 

duration, the following data were collected: The mean 

arterial blood pressure (MAP), heart rate (HR), and arterial 

oxygen saturation (SpO2) before and after anesthesia 

induction, then before SAD insertion, 1, 5, and 10 minutes 

after its insertion, and immediately after SAD removal. 

EtCO2 was measured 15 minutes after the SAD insertion, 

which was defined as the time between picking-up the 

prepared mask and successful placement. Successful 

placement of SAD was defined as the presence of bilateral 

chest expansion, a satisfactory end-tidal CO2 tracing with 

plateau and an estimated leak fraction of less than a third of 

the inspired tidal volume. The success of insertion was 

assessed by the number of insertion attempt, SAD failure was 

considered in case of failure of the second attempt despite 

adjustment maneuvers. 

The ease of SAD insertion was qualitatively evaluated 

using the following 4-point scale [5, 12]. A score 1 means 
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easy insertion on first attempt with no need for adjustment, a 

score 2 is considered in case of slight difficult insertion on 

first attempt with at least one adjustment maneuver. A score 

3 means obvious difficult insertion on the second attempt 

while score 4 is recorded in case of more than 2 attempts or 

no SAD insertion. 

The Oropharyngeal sealing pressure (OSP) was measured 

once an effective airway had been achieved using a fresh gas 

flow rate of 5 L/min, closure of the adjustable pressure 

limiting valve of the anesthetic circuit and recording the 

pressure when gas was heard leaking around the device[5, 

13]. Sore throat also was assessed as present or absent one 

hour after the operation and the patient was asked about the 

presence of dysphonia one hour and 24 hours postoperative. 

2.3. Statistical Analysis 

The previous data were statistically analysed. Unless 

otherwise stated, data are expressed as mean ±standard 

deviation. Statistical significance was defined as P < 0.05. 

3. Results 

There were no significant differences between the two 

groups as regard the demographic or the surgical data (Table 

2). Majority of patients were undergoing ambulatory 

gynecological surgery and the remainder were scheduled for 

breast surgery or minor surgical procedures. I-gel was 

successfully inserted in 25 patients (84.3%) on the first 

attempt and in 2 patients on the second attempt (6.67%) with 

an overall success rate of 90%. Adequate ventilation was not 

achieved after two attempts and endotracheal tubes were 

inserted in 3 cases (10%). Baska mask was successfully 

inserted in 27 patients (90%) on the first attempt and in 2 

patients (6.7%) on the second attempt with an overall success 

rate of 96.67%, (Table 3). Adequate ventilation was not 

achieved after two attempts and endotracheal tube was 

inserted in one patient (3.3%). 

Table 2. Demographic and surgical data. 

 
I-gel group 

n = 30 

Baska mask group 

n = 30 
P value 

Age (years)   

0.59 Range 18 – 59 19 – 56 

Mean ± SD 39.6 ± 11.09 38.1 ±10.8 

Sex (male/ female) 16 / 14 14 / 16  

BMI   

0.51 Range 27 – 39 28-39 

Mean SD 34.1±3.35 34.7±2.97 

ASAI-II-III 5- 19 -6 6- 20 -4  

Duration of surgery 

(minutes) 
71±16.4 53±9.98 0.23 

Table 3. Success rate of SAD insertion in both groups. 

Success rate of 

insertion 

I-GEL group 

n = 30 

Baska mask group 

n = 30 
P value 

First attempt 25 (83.3%) 27 (90%) 0.32 

Second attempt 2 (6.7%) 2 (6.7%) 0.68 

Failed insertion 3 (10%) 1 (3.3%) 0.41 

Overall success rate 27(90%) 29 (96,67%) 0.058 

The ease of SAD insertion was comparable in patients of 

both groups. An easy insertion (score 1) and effective airway 

was achieved on the first attempt without performing 

adjustment maneuvers in 76.67% of Bask mask group versus 

73.3% of I-gel group and no significant differences could be 

found (Table 4). 

Table 4. Ease of SAD insertion (score) in both groups. 

Ease of device insertion (Scoring) I-gel group n = 30 Baska mask group n = 30 P value 

Easy insertion (Score 1) 22 (73.3%) 23 (76.67%) 0.47 

Slightly difficult (Score 2) 3 (10%) 4 (13.33%) 0.53 

Obviously difficult (Score 3) 2 (5.7%) 2 (6.7%) 0.58 

Impossible (Score 4) 3 (10%) 1 (3.3%) 0.36 

Insertion time for successful cases was significantly shorter in I-gel group than of Baska mask group (Table 5, Figure 1). 

OSP was significantly higher following Baska mask insertion than I-gel group (Table 5 and Figure 2). No significant 

differences were noticed between the two groups as regards SpO2 or EtCO2 (Table 5 and Figures 3, 4). 

Table 5. Insertion time-Oropharyngeal sealing pressure and end-tidal carbon dioxide. 

 I gel group Baska mask group P value 

Insertion time (seconds))   
 

0.024 
Range 10 - 29 10 -3 4 

Mean± SD 15.6 ± 4.6 19.6 ± 8.4 

Oropharyngeal leak pressure   

0.0008 Range 21 - 31 23 - 34 

Mean± SD 25.8 ± 3.2 28.6 ± 2.9 

End tidal carbon dioxide   

0.63 Range 32-41 29-41 

Mean ±SD 36.6 ± 2.25 36.3 ± 2.6 



32 Rehab Abdel Raof Abdel Aziz and Yasser Mohamed Osman:  Comparison of I-gel with Baska Mask Airway for Controlled   

Ventilation in Obese Patients Undergoing Ambulatory Surgery: A Prospective Randomized Trial 

 
Figure 1. Changes in insertion time in the two groups. 

 
Figure 2. Changes in Oropharyngeal leak pressure (cmH2O) in the two groups. 

 
Figure 3. Changes in End tidal carbondioxide (mmHg) at 15 min in the two groups. 

 
Figure 4. Changes in oxygen saturation in the two groups. 

There was a significant fall in mean arterial blood pressures (MBPs) after induction compared to baseline in both groups 
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(Figure 5). However, a rise in MBP occurred in patients of I -gel group after 6 minutes of device insertion compared to cases of 

Baska group, but no statistical difference was found. The heart rate of patients of both groups was comparable without 

significant difference (Figure 6). 

 
Figure 5. Changes in mean arterial blood pressure (mm Hg) in the two groups. 

 
Figure 6. Changes in heart rate in the two groups. 

No adverse events had occurred during surgery in any case 

of both groups. Blood staining was noticed in 5 cases of I-gel 

group (2 cases after the second attempt and 3 cases of failed 

insertion). In Baska mask group, only 3 cases in showed 

blood staining on device after its removal. Intra- and 

postoperative airway morbidity rates were insignificant 

between the two groups (Table 6). In I-gel group, three 

patients complained of sore throat after one hour of device 

removal and one case after 8 hours in I-gel group in 

comparison to a single case after one hour of device removal 

in Baska mask group. Only one patient complained of 

dysphagia in I-gel group, and no cases in Baska mask group 

(Table 6). Hoarseness of voice was noticed in one patient of 

each group after device removal. 

Table 6. Incidence of postoperative complications in both groups. 

 
I-gel Group 

n = 30 

Bask mask group 

n = 30 

Blood on SAD 5 (20%) 3 (16%) 

Sore throat   

1 hr after device removal 3 (10%) 1 (3%) 

8hr after device removal 1 (3%) 0 (0%) 

Dysphagia   

1 hr after device removal 1 (3%) 0 (0%) 

8hr after device removal 0 (0%) 0 (0%) 

Hoarseness, (%) 1 (3%) 1 (3%) 

4. Discussion 

Most of the previous studies done on supraglottic devices 

compared the first and second generation of SADS (I-gel 

with the LMA-Unique or the classic LMA) and were 

performed on lean not on obese patients. These studies 

showed that the leak pressures were higher with I-gel than 

with the other airway devices [14, 15, 16]. Not only the 

insertion times were lower but also the ease of insertion of 

the I-gel was better than those of the LMA-Unique in lean 

patients [14, 16]. 

Trivedi and Patil [17] compared the I-gel and the Proseal 

laryngeal mask in 60 patients (30 patients in each group). I-

gel device was successfully inserted on the first attempt in 26 

patients (86.7%) and on the second attempt in 2 patients 

(overall success rate was 93.3%), failed attempts was 

recorded in 2 patients (6.7%) who required endotracheal tube 

insertion to secure the airway. 

Van Zundert and Gatt [11] in their study showed that, 

Baska mask was used successfully during anesthesia for 

surgical interventions. The device provided adequate or good 

outcomes in the majority of adult patients. The first attempt 

success rate was 88%, with easy insertion rate of 92%, the 

insertion time was short (16 seconds). 

Bamgbade and colleagues [18] reported that the I-gel 
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could be inserted within 5 seconds in 290 out of 300 patients, 

but they did not specify how insertion time was defined. 

Radhika, et al [19] in their study, compared LMA-S versus I-

gel in 42 patients were randomly divided into two groups. 

The first attempt success rate was higher in the LMA-S group 

than in the I-gel group (95% in LMA-S group versus 85.5% 

in I-gel cases). They concluded that both devices are suitable 

for positive pressure ventilation (PPV) in anesthetized 

paralyzed patients. However, I-gel gave a better laryngeal 

seal when compared to LMA-S. 

Few studies were performed on obese patients, in spite of 

the different anatomical challenges faced, in comparison to 

lean patients. Weber and his colleagues [1] compared the I-

gel and the LMA-Unique laryngeal mask airway in patients 

with mild to moderate obesity, and they found that the mean 

leakage pressures were 23.7 cmH2O in I-gel patients versus 

17.4 cmH2O in LMA-Unique group. Subgroup analyses 

showed that the leakage pressures were higher in 

moderately obese group than patients with mild obesity in 

both I-gel and LMA-Unique groups. Insertion of I-gel was 

associated with significantly higher leakage pressures 

compared with LMA-Unique in mildly and moderately 

obese patients. 

In order to sum all of these studies and to compare the 

performance of the newer second and third generation 

supraglottic devices (I‑gel & Baska mask) when used on obese 

patients we performed a study on Sixty patients with BMI ≥ 25 

and ≤ 40 kg.mg2. In our study, we observed significantly 

higher leakage pressures 28.6±2.9 cmH2O in Baska mask 

group compared with 25.8±3.2 cmH2O in I-gel patients which 

is compatible with the previously discussed study of Weber [1] 

as regard the leakage pressures of the I-gel. 

Both Baska mask and I-gel devices were easily inserted 

with high success rates (90% and 83.3% on the first attempt, 

resp., and 96.76% and 90% overall success rate, resp.), and 

this finding is in agreement with the results of Trivedi [17], 

Van Zundert [11], Bamgbade [18] and Radhika [19] 

previously discussed. 

The insertion of the I-gel was unsuccessful in 3 subjects 

because of insufficient airway sealing despite adjusted airway 

size; these three patients were with BMI> 35 and < 40 

kg.mg
2
. These subjects subsequently underwent successful 

endotracheal intubation, in contrast to Baska mask as it was 

failed in one subject only also with BMI was > 35 and <40. 

On the other hand there were no statistical difference 

between I-gel and Baska mask groups as regard the 

hemodynamic changes and the oxygen saturation in our 

study, this may be due to the same stress response produced 

by the both devices. 

In this study, there was an increased no. of cases with 

minor blood staining of the I-gel mask after removal at the 

end of the surgery, but there were no differences in other 

complication rates, such as laryngospasm, or in the severity 

of throat pain, dysphagia, dysphonia or hoarseness on 

emergence or up to eight hours postoperatively. 

The low incidence of sore throat in study can be attributed 

to the soft seal non inflatable mask either of I-gel or Baska 

mask. As these supraglottic devices without an inflatable 

mask have some potential advantage of easier insertion and 

minimal tissue compression whereas supraglottic airway 

devices with inflatable cuff like the LMA-Proseal can absorb 

anesthetic gases leading to increased mucosal pressure. This 

finding was in agreement with the study of Van Zundert and 

Gatt [11] which showed minimal blood staining and 

postoperative sore throat. 

5. Conclusions 

In this study, we have shown that both devices are suitable 

for PPV in anesthetized paralyzed patients; however Baska 

mask gave a better laryngeal seal when compared to I-gel and 

may be a better choice when used in obese patients. 
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