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 ABSTRACT 

 

Title: A comparison of I-gel with Baska mask airway for controlled ventilation in patients 

undergoing General Anaesthesia for surgeries less than three hours duration- A randomized 

prospective study 

 

Background: Supraglottic airway devices (SADs) offer an alternative airway to traditional 

tracheal intubation or a face mask. The recently introduced Baska mask is a third generation SAD. 

The ideal SAD must have a high airway sealing pressure during spontaneous and positive pressure 

ventilation and low resistance to the flow of gases.  

Aim: To compare I-gel with Baska mask in terms of insertion characteristics, efficacy 

haemodynamic response and safety in patients receiving controlled mechanical ventilation during 

elective surgical procedures. 

Materials and Methods: The present randomized, double-blinded study was conducted on 60 

patients of either sex and age of 18 years and above belonging to American Society of 

Anesthesiology (ASA) grade I and II with normal body mass index (BMI) randomly allocated to 

receive Baska mask (Group A -30) or I-gel (Group B-30) for airway management. Demographic 

data recorded. Various parameters measured were airway sealing pressure, insertion time, ease of 

insertion, number of insertion attempts, overall success rate and the incidence of airway trauma 
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and complications were also recorded. Patient vitals including heart rate, systolic/diastolic blood 

pressures and peripheral capillary oxygen saturation were measured along with ventilatory 

parameters including inspiratory and expiratory tidal volume, end-tidal carbon dioxide, leak 

volume and airway pressures at various intervals. Paired and unpaired t-test were used to analyse 

numerical data and chi-square test for non-parametric data. 

Results: Both groups were comparable in terms of demographic and clinical characteristics. 

Overall success rate was comparable in both groups. The insertion time was comparable for both 

groups (p value≥0.05). Oropharyngeal leak pressure was significantly higher for Baska mask 

(28.6±1.03 cm H2O) than I-gel (25.1±1.34 cm H2O; p value < 0.005). Ryle’s tube insertion was 

easy via I-gel than Baska mask. Hemodynamic parameters and post operative complications were 

comparable in both groups.  

Conclusion: Both airways are suitable for elective surgeries under general anaesthesia. 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 the surgeries under controlled ventilation with minimum 

complications. 

Key words: Baska mask, I-gel, anaesthesia, Oropharyngeal leak pressure, Controlled ventilation 

 

INTRODUCTION 

The major responsibility of the anaesthesiologist is to provide adequate ventilation to the patient 

during surgical procedures performed under general anaesthesia. The most vital element in 

providing functional respiration is the airway. The tracheal intubation is the gold standard method 

for maintaining a patent airway during anesthesia[1]. However, this manoeuvre requires skill and 

continuous training and practice and usually requires direct laryngoscopy which may cause 

laryngopharyngeal lesions[2], sore throat and also autonomic dysfunction. There are well 

established advantages of supraglottic airway devices compared to a tracheal tube like less 

haemodynamic stress response, lower incidence of sore throat, quick and easy placement, a lesser 

requirement of neuromuscular blockade and lower incidence of postoperative morbity[3,4]. Dr 

Archibald Ian Jeremy Brain is responsible for the development of the first generation supraglottic 

airway device (SAD) which he named as the laryngeal mask airway (LMA) in 1983. Inflatable 

cuff of LMA form a low pressure seal around the laryngeal inlet[5]. The low seal pressure unable 

to impede the risk of aspiration and leakage of gases around the cuff. Supraglottic airway devices 

are now widely used for surgery requiring general anaesthesia. They provide a peri laryngeal seal 

with an inflatable cuff and are an alternative to tracheal intubation[6,7].  A group of SADs with 

features intended to decrease the risk of aspiration are now available and these have advantages of 

better safety, efficacy and better airway seal pressures.  
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The newer SAD I-gel was introduced by Dr Muhammed Aslam Nasir in 2007, with a noninflatable 

cuff, composed of soft gel like, transparent thermoplastic elastomer. It is designed to achieve a 

mirror impression of pharyngeal and laryngeal structures and to provide a peri laryngeal seal 

without cuff inflation. A drain tube is placed lateral to the airway tube, which allows insertion of 

gastric tube[8]. The Baska Mask designed by Australian anaesthetists Kanag and Meena Baska[9] 

[2012], is a new CE-approved and internationally patented extra glottic airway device. The baska 

mask obviates the need for an orogastric tube and replaces this with a sump and two drains, it 

presents with a bite block throughout the entire length of the airway tube. The oval-shaped airway 

tube matches the shape of the mouth and reduces rotation within the pharynx[9].  

This study was conducted to compare the Baska mask and I-gel in relation to insertion 

characteristics, haemodynamic response, airway seal pressure, ventilatory changes, intraoperative 

and post device removal complications in patients undergoing for elective surgery with controlled 

ventilation. 

 

MATERIAL AND METHODS 

This was a prospective, randomized, case control study conducted in MBS hospital attached to 

Government Medical College, Kota from January 2018 to November 2019. 

 After getting approval from the ethical committee [IEC - F3/ACAD-II/PLAN/1262] and after 

obtaining informed consent this study was conducted at department of anaesthesia on 60 patients 

belonging to ASA grades I and II, aged 18 years and above scheduled for elective surgeries under 

general anaesthesia with controlled ventilation and with normal BMI (18.50-24.99 kg/m2) were 

included in the study. Those with mallampati score III and IV, upper respiratory tract infections, 

history of obstructive sleep apnoea, renal, cardiac, pulmonary diseases and known gastrointestinal 

reflux diseases, history of allergy to one or more drugs and latex, ASA grade III, IV and undergoing 

emergency surgeries or surgical duration of more than 3 hours were excluded from this study.   

Patients were randomly allocated and selected by sealed envelope method into two groups. Patients 

were categorised on the basis of type of supraglottic airway device inserted, which included baska 

mask (group A; n=30) and i-gel (group B; n=30). 

Intravenous access secured with 18 G cannula on arrival of patient in preoperative room and a 

normal saline infusion was started, all the patients were premedicated with inj. metoclopramide 10 

mg IV and inj. pantoprazole 40 mg IV 1 hour before giving anaesthesia. On shifting the patients 

to operation theatre standard monitoring like a pulse oximeter, non-invasive blood pressure 

(NIBP), 3 lead ECG were connected, and baseline vitals were measured before induction. The 

patients were premedicated with inj. glycopyrrolate 0.2 mg, inj. Midazolam 1 mg and inj. fentanyl 

2mcg/kg intravenously 5 minutes before induction. All patients were then preoxygenated for 3 

minutes via a face mask with Bain’s circuit. Anaesthesia was induced with propofol 2 mg/kg 

intravenously given slowly. Induction of anaesthesia was confirmed by loss of verbal 
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communication with the patient and loss of eyelash reflex. Once an adequate depth of anaesthesia 

was achieved, patient was paralyzed by giving intravenous inj. vecuronium (0.08 mg/kg body 

weight). The patient was then mask ventilated with 100% oxygen for 3 minutes, afterwards 

patients head was positioned in sniffing position and appropriately sized SAD (lubricated with 2% 

lignocaine) was inserted according to the manufacturer’s instructions. Insertion of all the devices 

was done by the same anaesthesiologist. The size of the device was decided by anaesthetist on the 

basis of patient’s body weight and manufacturer’s recommendations, that is, baska mask size 3 for 

(30-50 kgs), size 4 for (50-90 kgs), size 5 for (>90 kgs) and i-gel size 3 for (30-50 kgs), size 4 for 

(50-90 kgs), size 5 for (>90 kgs).  

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. Gentle manipulation of the SAD was 

performed in case of inadequate ventilation. A well-lubricated gastric tube was inserted through 

the drain tube channel of i-gel or baska mask. Failure of insertion was considered after second 

attempt and in these cases, tracheal intubation was done. 

Maintenance of anaesthesia was done by oxygen and air mixture with inhalational agents 

(isoflurane/sevoflurane 0.5-1 MAC) and incremental doses vecuronium (0.02mg/kg) for 

neuromuscular blockade. Ventilation was maintained with tidal volume (7 ml/kg), respiratory rate 

(12-14/min) adjusted to obtain an end-tidal CO2 (EtCO2) between 35 and 40 mmHg. Intermittent 

positive pressure ventilation was continued by the mechanical ventilator. The Oropharyngeal 

sealing pressure (OSP) was measured after an effective airway has been achieved using a fresh gas 

flow rate of 5 L/min, closure of the adjustable pressure limiting valve of the anaesthetic circuit and 

recording the pressure when gas is heard leaking around the device.  

Number of insertion attempts, time of insertion, ease of insertion and oropharyngeal seal pressure 

(OSP) were noted.  

Pulse rate, systolic/diastolic BP, mean arterial pressure and peripheral capillary oxygen saturation 

along with inspired and expired tidal volume (ml), leak volume (ml), minute volume (L), etCO2 

(mm Hg), airway pressure (cm H2O) was recorded at 1, 3, 5 and 30 minutes after insertion of the 

device, before and after removal of device. At the end of the surgery, anaesthetic agents were 

discontinued. When spontaneous respiration was achieved, residual neuromuscular blockade was 

reversed with inj. neostigmine 0.05 mg/kg and inj. glycopyrrolate 0.01 mg/kg. After patient 

attained adequate muscle power and along with adequate end expiratory tidal volume SAD was 

gently removed after proper oral suctioning. After SAD removal perioperative complications like 

cough, breath holding or laryngospasm, lip or dental injury, blood staining on the device, sore 

throat, dysphagia, dysphonia, numbness of tongue, blocked ear was noted. 
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STATISTICAL ANALYSIS 

All 

quantitative 

data were 

presented as 

mean ± 

standard 

deviation 

while 

qualitative 

data as 

percentage 

(%). SPSS 

software 

v18 was 

used to 

analyse the 

data. 

Unpaired t 

test was used for numerical data to compare two groups. Paired t test was used for analysis of 

numeric data in each group. Chi square test was used for nonparametric data. The level of 

significance used was p<0.05. 

 

RESULTS 

Demographic characteristics and operative data of patients are shown in [Table-1]. Age, weight, 

height, body mass index, ASA status, mallampati grading, duration of surgery and duration of 

anaesthesia were comparable in both the groups.  

 

                                                   

 

 

 

 

 

 

Table 1 :    DEMOGRAPHIC AND OPERATIVE PARAMETERS 

           Parameter           Group A              Group B 

Age (years)      33.26±12.33     39.96±13.57 

Gender (F/M)           22/8         23/7 

Weight (kg)      59.86±5.28     58.8±4.79 

Height (cm)     160.43±4.93     158.5±4.26 

ASA (I/II)        14/16        15/15 

MPG(I/II)         18/12        19/11 

BMI (kg/m2)     23.21±1.14     23.39±1.1 

Surgical duration (min)      89.5±17.1    95.13±14.9 

Duration of anaesthesia (min)      98.96±17.1    104.1±15.9 

Data expressed as Mean± SD or number of patients., MPG-mallampati grading, BMI- body 

mass index, ASA- American society of anaesthesiologists.  
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SAD insertion parameters like insertion time, attempt, ease of insertion and Ryle’s tube insertion 

data are shown in [Table-2]. These parameters are comparable among both groups however, Ryle’s 

tube insertion was easy in i-gel group.  

   Table -2 :                                    SAD INSERTION PARAMETERS 

Parameters characteristics  Group A (Baska), n=30   Group B (I-gel), n=30 

Insertion attempts First attempt         27         24 

Second attempt          3          6 

Insertion time  Time (sec)   10.93±1.48    11.63±1.65 

Ease of insertion Easy         27          25 

Slight difficulty in first 

attempt 

         3          3 

Difficulty in second 

attempt 

         0          2 

Ryle’s tube insertion First attempt         23         27 

Second attempt          7          3 

 

Haemodynamic responses at various points of time are shown in [Table-3]. 

 

    Table-3:                                            HAEMODYNAMIC PARAMETERS 
Hemodynamic 

parameter and 

statistical 

difference 

  Group                                        Time, Mean±SD 

Baseline 1 min 3 min 5 min 30 min After SAD 

removed 

Heart rate A(baska) 86.1±11.72 87.06±13.8 89.7±13.4 87.3±16.4 90.2±14.4 89.4±12.4 

B(i-gel) 86.5±12.5 89.5±16.7 90.3±14.8 88.5±17.3 93.5±11.8 91.7±11.8 
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   p-value  0.89 0.41 0.86 0.87 0.33 0.1 

Mean arterial 

pressure (mmHg) 

A(baska) 94.3±11.8 91.4±12.8 95.8±11.7 96.1±12.3 97.9±12.7 96.1±8.5 

B(i-gel) 94.2±9.6 94.9±15.9 95.9±14.4 97.1±9.9 101.8±11.5 97.1±7.6 

   p-value  0.9 0.8 0.9 0.8 0.7 0.4 

Systolic blood 

pressure (mmHg) 

A(baska) 127.1±14.9 121.5±14.1 126.5±14.6 127±17.4 129.3±13.7 126.7±10.49 

B(i-gel) 125.9±10.5 122.8±15.6 124.6±15.4 125.5±12.8 130.9±12.6 125.7±8.7 

   p-value  0.72 0.8 0.6 0.6 0.56 0.8 

Diastolic blood 

pressure (mmHg) 

A(baska) 81.4±9.43 78.5±11.72 82.7±11.40 84.4±11.4 84.4±12.1 83.3±7.7 

B(i-gel) 82.8±8.01 82.3±15.78 83.5±14.24 85.4±9.1 89.03±10.9 83.6±7.5 

    p-value  0.52 0.28 0.7 0.9 0.12 0.9 

 SpO2  (peripheral 

capillary oxygen 

saturation) 

A(baska) 99.4±0.7 100±0 100±0 100±0 99.96±0.18 98.8±0.9 

B(i-gel) 99.9±0.4 100±0 100±0 100±0 100±0 99.5±0.82 

    p-value  0.9 0 0 0 0 0.9 

End tidal carbon 

dioxide (mmHg) 

A(baska) 33.93±3.2 34.6±3.5 35.3±3.4 35.1±3.4 35.8±4.6 35.4±3.3 

B(i-gel) 33.5±2.7 34.2±3.52 35.5±3.1 34.4±3.1 35.06±3.2 34.4±3.5 

   p-value  0.9 0.9 1 0.9 0.9 0.9 

 

 

Heart rate, mean arterial pressure, systolic and diastolic blood pressure, oxygen saturation along 

with end tidal carbon dioxide were comparable in both the groups at baseline and also there was 

no statistical difference among both the groups in terms of haemodynamic response to SAD 

insertion, and along other time points.    

 

 

Ventilatory parameters are shown in [Table-4].  

           Table-4:                                   VENTILATORY PARAMETERS ( mean±SD ) 

Parameter  Time   Group A   Group B     p-value 

Inhaled tidal volume 

(ml) 

After 5 mins of SAD 

insertion 

426.3±26.8 426.1±29.8 0.9 

After 30 mins 427.3±28.2 427.1±31.06 0.9 
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Just before removal of 

SAD 

427.5±28.2 427.3±31.03 0.9 

Exhaled tidal volume 

(ml) 

After 5 mins of SAD 

insertion 

418.4±26.1 417.4±27.5 0.9 

After 30 mins 420.8±27.9 419.4±30.02 0.98 

Just before removal of 

SAD 

419.7±27.27 418.7±29.81 0.98 

Leak volume (ml) After 5 mins of SAD 

insertion 

7.9±2.6 8.7±4.45 0.8 

After 30 mins 6.5±3.1 8.06±4.56 0.6 

Just before removal of 

SAD 

8.1±4.6 8.9±4.41 0.9 

Oropharyngeal leak 

pressure (cmH2O)* 

After 5 mins of SAD 

insertion 

27.3±1.2 24.2±1.8 0.0001* 

After 30 mins 28.6±1.03 25.1±1.34 0.0001* 

Just before removal of 

SAD 

27.5±1.6 24.6±1.86 0.0001* 

*-highly significant, SAD- supraglottic airway device,  

 

These include inhaled tidal volume, exhaled tidal volume, leak volume and oropharyngeal leak 

pressure. In both groups oropharyngeal leak pressure was significantly lower in baska group in 

comparison to i-gel group, rest all ventilatory parameters were comparable in either group. 

 

 

 

 

 

 

Postoperative complications are shown in [Table-5].  

Table- 5:                                                            POST OPERATIVE COMPLICATIONS 

   COMPLICATIONS Group A (BASKA), n=30 Group B (I-GEL), n=30 

Present (no of 

patients) 

Absent (no of 

patients) 

Present (no of 

patients) 

Absent (no of 

patients) 
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Blood stain on device 0 30 1 29 

Laryngospasm 0 30 0 30 

Sore throat 2 28 3 27 

Cough after removal 0 30 0 30 

Dysphagia 0 30 0 30 

Dysphonia 0 30 0 30 

Trauma to lip/teeth/oral cavity 0 30 0 30 

Ear pain/Blocked ear 0 30 0 30 

 

They were comparable in both the groups. Blood stain on device found in one patient in I-gel group 

while incidence of sore throat found in 3 patients in i-gel group while in 2 patients in baska group. 

 

DISCUSSION 

This study compared the performance of two supraglottic airway devices, i-gel with baska mask 

in elective surgical cases under general anaesthesia with controlled ventilation.  

There were no significant differences in number of attempts required for SAD placement in both 

the groups. However, the insertion time was shorter in baska group (Table 2). The presence of 

manual tab in baska mask made its insertion easier. The oropharyngeal curve can be easily 

negotiated by pulling the tab of the baska mask which increases its distal curvature, which makes 

it easier for insertion. In Garg et al[10], 2019 study, they also noticed that the patients in group 

using baska mask had a short insertion time in comparison to i-gel group 

I-gel was successfully inserted in 24 patients (80%) on the first attempt and in 6 patients on the 

second attempt (20%). Baska mask was successfully inserted in 27 patients (90%) on the first 

attempt and in 3 patients (10%) on the second attempt, but overall successful insertion was 

comparable in both groups. Our results were in accordance with Aziz R A R et al[11], 2017. Also, 

Garg et al[10] 2019 found in their study that the first-time success rate for insertion of baska mask 

was higher than that seen with i-gel (94% vs 70%), respectively (P = 0.0033). The failure of 

insertion was seen in five patients with i-gel, whereas none of the patients using baska mask had a 

failure (P = 0.0563). 

Baska mask and I-gel, new generation supraglottic airway devices reported to produce least 

haemodynamic response. Haemodynamic responses are lesser with SADs when compared to 

tracheal tubes during the intubation and extubation period. Both groups were comparable with 

respect to haemodynamic parameters at various points of time. Our results are in accordance with 

study done by Kumar E J et al[12], 2019.   
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In our study we found no significant changes in leak volume at 5 minutes, 30 minutes of device 

insertion and just before extubation in Group I-gel (8.7 ± 4.45 ml, 8.06 ± 4.56 ml and 8.9±4.46 ml 

respectively) and Group baska (7.9 ±2.6 ml, 6.5± 3.1 ml and 8.1 ± 4.6 ml respectively) with p 

values 0.8, 0.6 and 0.9 respectively. Leak volume was less in baska mask group at 30 minutes after 

device insertion. This difference was statistically insignificant. 

According to Chaudhary et al[13], 2018 the leak fraction of the baska mask was significantly less 

than the I-gel (3.56 ± 3.6 ml vs. 7.16 ± 2.45 ml with (P = 0.01); however, the leak fraction was 

within the admissible range of 5%–20% in both the devices. 

In our study in I-gel group the oropharyngeal leak pressure at 5 minutes, 30 minutes and before 

removal was 24.2±1.8, 25.1±1.34 and 24.6±1.80 and in baska mask group these values were 

27.3±1.2, 28.6±1.03 and 27.5±1.6 cm H2O respectively. This difference between two groups was 

highly significant with p value (<0.0001). In our study this higher sealing pressure of this mask 

might be due to flexible element of the cuff so that it inflates and deflates with each positive 

pressure inspiration and expiration respectively thus forming a perfect seal, reducing leaks and 

making intermittent positive pressure ventilation (IPPV) very efficient. Similar results were found 

in studies conducted by Chaudhary et al, 2018, Sachidananda et al[14], 2019. 

Post operative complications were similar results as found in study conducted by Shanmugavelu 

G et al[15]. 

 

 

CONCLUSION 

The present study shows that both devices are suitable for PPV in anesthetized paralyzed patients. 

The Baska Mask is another step forward in the search for an ideal extra glottic airway device. In 

the present study we concluded that 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 the surgical procedures under controlled ventilation with 

minimum complications. 
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