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Proposed Study Title:  

Comparative Study Between Baska and I-gel in Females Undergoing Minor Gynecological 

Procedures.  

Background and Rationale:  

There are many supraglottic airway devices (SADs) which are used for the management of a 

difficult airway and as a conduit for tracheal intubation. The endotracheal intubation assisted by 

SADs has many advantages including easy insertion, better alignment of the glottis opening, and 

continuous patient oxygenation and ventilation. Moreover, the hemodynamic stress response to 

intubation by SAD is less than that of direct laryngoscope. Also, these devices can be a good 

alternative for patients with previous history of difficult intubation, restricted neck mobility, and 

stability of cervical spine. Moreover, SAD provides the ability to overcome upper airway 

obstruction and provision of a hands-free airway with a relatively straightforward path to the 

larynx4. Baska® mask (Proact Medical Systems, Frenchs Forest NSW, Australia) is displayed in 

figure 1 which is the latest addition to an array of supra-glottic airway devices in clinical use. It 

has a non-inflatable cuff, which is moulded to take up the shape of the supraglottic airway, 

potentially reducing the risk of oropharyngeal tissue and/or nerve damage induced by cuff over 

inflation, a known complication with other supraglottic airways. However, the cuff differs from 

other non-inflatable cuffs in that it is continuous with the central channel of the device. As the 

pressure increases with positive pressure ventilation, the cuff itself is inflated which may improve 

the seal so reducing leak and make ventilation more efficient. The Baska mask has two ports (one 

for venting and other for gastric tube insertion), so it incorporates an inlet that fits into the upper 

oesophagus and the dorsal surface of the cuff is moulded to direct any oropharyngeal contents 

away from the glottis and towards the side channels to which suction can be attached to facilitate 

aspiration of this space. These features may reduce the risk of pulmonary aspiration of secretions 

or gastric contents that accumulate in the supraglottic area. In addition, there is integrated bite-

block, which reduces the risk of patients biting and blocking the airway. There is insertion tab 

which is an extended hand-tab attached to the cuff that permits the operator to control the degree 



 
 

of flexion of the device during the insertion. The Baska® mask is inserted in the neutral head 

position, which may reduce the need for neck manipulation. Initial experience with Baska®mask 

has demonstrated it to be a suitable airway device for procedures less than 2 hours or when 

endotracheal intubation is not required.  

I- gel airway (Intersurgical Ltd, Workingham, Berkshire,United Kingdom) is displayed in figure 

2 which is second generation supraglottic airway devices (SADs) that was introduced in 2007. 

The I-gel is a single use (SADs) composed of a soft ,gel-like, non-inflatable cuff made from a 

thermoplastic elastomer. It has a widened , flattened stem with a rigid bite block that acts as a 

buccal stabilizer to reduce axial rotation and mal-positioning and a port for gastric tube insertion. 

It is a latex free device that does not require digital insertion into mouth of patient. With an 

epiglottic rest and wider and shorter stem, the I- gel gives an optimal view of the glottis with a 

fiber- optic scope so a shorter tube is ideal for endotracheal tube placement. Moreover, I-gel can 

be inserted as fast as classic LMA (Laryngeal Mask Airway) with adequate ventilation in patients 

and has no major airway complications. Therefore, it could be a good alternative to classic LMA 

in emergency airway management or general anesthesia.  

Hypothesis:  

We hypothesize that the Baska Mask has a greater seal pressure compared to I-gel.  

Detailed Description:  

The study will be carried on adult female patients to reduce variability in size of the chosen 

device to enable the investigators to analyze the performance parameters of the two devices with 

greater authority. The study will be done on anesthetized paralyzed adult female patients 

undergoing elective minor gynecological operations that require neuromuscular block but not 

necessarily tracheal intubation. The investigators will recruit 60 adult female (18-55 years old, 

ASAI&II) patients to a prospective randomized crossover clinical trial.  

Patients with history of upper respiratory tract infections, obstructive sleep apnea, potentially full 

stomach (trauma, BMI> 35, pregnancy, history of gastric regurgitation and heart burn), those 

with esophageal reflux (hiatus hernia), and those of coagulation disorders will be excluded from 



 
 

the study. All patients will be assessed pre-operatively El-Ganzouri airway score to assess the 

expected difficulty of intubation and patients with airway scores ≥ 5 will be excluded from the 

study. The patients will be randomly allocated into two groups (the Baska Mask group & the I-

gel group; each group is 30 patients) using computer generated program. An online 

randomization program (http://www.randomizer.org) will be used to generate random list and to 

allocate patients into the study groups. Random allocation numbers will be concealed in opaque 

closed envelops. The patient and investigator assessing study outcomes will all be blinded to the 

study groups allocation.  

Time Frame: one year.  

Study setting and location:  

The study will be conducted in obstetrics and gynecology department, Kasr Al-Ainy hospitals, 

Cairo University.  

Ethical Considerations:  

The study will be carried out at Kasr Al-Ainy university hospitals, conducted after taking 

approval of research ethical committee. Informed consent will be obtained from study 

participants or their legally authorized representative.  

Aim of the work:  

To compare the Baska mask and the I-gel in low risk female patients undergoing elective minor 

gynecological operations  

Methods:  

We will use the Maquet Flow-i® machine with Automatic Gas Control which facilitates low and 

minimal flow anesthesia (AGCTM) in addition to its built-in pressure gauge and spirometer 

attachment for the study. Before induction of anesthesia, the anesthetic machine and circuits will 

be checked as per manufacturers’ guidelines. Intravenous access will be secured and the standard 

monitors (ECG, pulse oximetry, capnography, and non-invasive blood pressure) including a 

peripheral nerve stimulator will be attached to the patient before induction of anesthesia. All 

patients receive a standard general anesthesia. All patients are intravenously pre-medicated with 



 
 

atropine 0.2 mg, metoclopramide 4 mg, and ranitidine 40 mg (diluted in 20 ml saline given over 2 

minutes). Anesthesia is induced with the head of patient in neutral position and resting on a donut 

head ring about 5 cm in height, after pre-oxygenation of the patients' lungs for 3 minutes via a 

face mask at a flow rate of 8 liters/minute, all patients were induced intravenously with iv 

fentanyl 1-2 micro- gram/kg and iv propofol (1.5-2.5 mg/kg). On loss of verbal contact, the 

anesthetist checkes that the patient could be hand-ventilated with a face mask to ensure adequate 

face mask ventilation, then a bolus dose of IV esmeron 0.6 mg/kg is given to obtain adequate 

muscles relaxation and facilitate insertion of the supraglottic devices. Adequacy of depth of 

anesthesia is detected when the patient has loss of eyelash reflex and no response to jaw thrust . 

Neuromuscular blockade is confirmed using a train-of-four stimulation count (TOF=0). The 

entire mask will be lubricated liberally with a water soluble lubricant and with the tip of the mask 

mildly lubricated both upper and lower lips of the patient. The head and neck of the patient put in 

a slightly extended position. All devices insertions will be performed by one of the two 

investigators. A maximum of three attempts at Baska Mask or I-gel placement will be permitted 

per patient. The size of Baska Mask and I-gel used for the first attempt chosen based on the 

patients ideal body weight, according to the manufacturer instructions for each device ( size 3 for 

patients <50 kg, size 4 for patients 50-70 kg and size 5 for patients> 70 kg).  

Sevoflurane with inspired oxygen-enriched air will be used for maintenance of anesthesia during 

data collection and intra-operative analgesia is obtained by pethidine 0.5 mg/kg IV. The chosen 

device connected to a close circle system and the ventilator adjusted to achieve effective 

oxygenation and ventilation. Adequate placement of the device and effective ventilation assessed 

by gently squeezing the reservoir bag and observing the end-tidal carbon dioxide (CO2) 

waveform and chest movements during manual ventilation of the patient.  

Effective ventilation is defined as a square-wave capnograph trace with plateau and end-tidal CO2 

values of 30-45 cmH2O and normal thoracoabdominal movements with bilateral symmetrical 

chest movement on manual ventilation, together with the absence of audible leak of gas and lack 

of gastric insufflations. If ventilation becomes inadequate (detected by poor capnographic curve 



 
 

and/or delivery of inadequate tidal volume; fractional loss of >20% of set tidal volume), the 

following manipulations allowed: gentle pushing or pulling of the device, chin lift, jaw thrust, 

head extension, or neck flexion. The number of attempts required for insertion recorded. A ‘failed 

attempt’ is defined as removal of the device from the mouth before re-insertion. If the device is 

not successfully inserted by the third attempt, this is recorded as a failure of the chosen device, so 

three attempts will be allowed before consideration of failure of the device. If these maneuvers 

become unsuccessful in achieving an effective airway, the device will be removed. If there is 

airway obstruction (means the device is of large size) or a critical air leakage (means the device is 

of small size), then the device will be removed, and a different sized device reinserted. If 

insertion failed after three attempts, a laryngeal mask airway (LMA) inserted. If this failed, 

tracheal intubation will be performed. As inadequate placement could increase the leak and the 

purpose of using SAD as an effective ventilator device could not be fulfilled, so a tracheal tube 

inserted and the participant excluded from the study. We will use pressure controlled ventilation- 

volume guaranteed mode of positive pressure ventilation as it is more efficient and safer than 

volume- controlled mode for controlled ventilation with a SAD. We will assess the anatomical 

position of the device in relation to vocal cords with the fiber-optic bronchoscope. Baska Mask or 

I-gel will be removed after establishing adequate respiration and spontaneous patient eye opening 

or in response on verbal command. Data collected by an individual who is not part of the study. 

Postoperative scoring of LPM (Laryngo-Pharyngeal Morbidity scoring) is done by a nursing staff 

member who is unaware of the grouping. The following parameters will be recorded as primary 

or secondary outcome measures;  

1. Primary Outcome Measures including;  

a, Oropharyngeal leak pressure in cmH2O at 5 minutes post- placement. The airway sealing 

pressure was the pressure at which leak starts. This leak pressure was calculated as the plateau 

airway pressure reached while the patient was apneic, and following confirmation of adequate 

ventilation, the adjustable pressure limit valve was set at 70 cmH2O, the fresh gas flow was set at 



 
 

6 l.min-1(liter per minute), and the airway pressure was measured on the breathing system 

pressure gauge. Leak pressure will be defined as the plateau airway pressure that was achieved.  

b , Fitting of SAD against laryngeal aperture detected by Fiber -optic. A flexible bronchoscope 

was passed down the airway tube and the placement of the Baska Mask and I-gel was scored 

using the fiber-optic scoring system of Brimacombe (4=only vocal cords visible, 3= vocal cords 

plus posterior epiglottis visible, 2= vocal cords plus anterior epiglottis visible, 1= vocal cords not 

seen, but function adequate, 0= vocal cords not seen and failure to function.). Brimacombe scores 

of 4 or 3 were considered favorable and 2, 1 or 0 were considered unfavorable placement. If the 

bronchoscopic view showed the oesophageal opening, the chosen device was reinserted and it 

was considered as an unfavorable view.  

2. Secondary Outcome Measures including;  

a, Insertion time needed for the placement of the SAD was defined as time in seconds from SAD 

touching the teeth to the first recorded near rectangular capnogram curve in the presence of 

satisfactory bilateral chest expansion. Only the successful attempt was counted.  

b, Number of insertion attempts needed to correctly place the SAD.  

c, SAD placement was classified according to difficulty using a five-point scale (1=easy, 2=not 

so easy, 3=difficult , 4= very difficult , and 5= impossible ).  

d, Following the placement of the SAD, lubricant gel was applied 1 cm proximal to the gastric 

discharge outlet after which the suprasternal notch test performed(monitoring the pulsatile 

movement of the gel in the gastric discharge tube proximally when continuous pressure is applied 

at the cricoid cartilage level); the gastric discharge tube placed when SAD was placed correctly. 

The success of the gastric discharge tube placement was evaluated using a three-point scale( 

1=easy, 2=difficult, and 3=impossible).  

e, The duration for which the device remained in the oropharynx in minutes expressed as duration 

of surgical procedure.  

f, Peak airway pressure in cmH2O.  



 
 

g, LPM (Laryngopharyngeal morbidity )Score = Sum of sore throat, dysphagia and hoarseness 

scores.  

LPM Score: Laryngopharyngeal morbidity parameter with scores:  

Sore throat; 0= none, 1=minimal, 2=moderate, 3=severe and SAD never used again.  

Dysphagia; 0=none, 1=minimal, 2=moderate, 3=severe and cannot eat.  

Hoarseness; 0=none, 1=minimal, 2=moderate, 3=severe and cannot speak.  

We monitore the patients for the following complications: arterial oxygen desaturation, lip 

damage, blood staining on mask removal (indicating trauma to the airway) and laryngospasm. We 

evaluated the incidence and severity of throat pain, dysphagia, dysphonia and heartburn at arrival 

and discharge from the recovery unit and on the first and third post -operative day. In addition, 

we follow up patients regarding incidence and severity of nausea and vomiting during the 

operative day and on the first postoperative day.  

Statistical analysis: Data will be statistically described in terms of mean ± standard deviation 

(±SD). Comparison between study groups is done using student t-test for independent samples. P 

< 0.05 is considered statistically significant. Statistical calculations are done using computer 

program IBM SPSS (Statistical Package for the Social Science; IBM Corp, Armonk, NY, USA) 

release 22 for Microsoft Windows.  

Sample size: Sample size was calculated using EpiCalc program using the following data: mean 

oropharyngeal leak (seal) pressure for I-gel: 25.62, mean oropharyngeal leak (seal) pressure for 

Baska: 29.98. SD: 4.9, study power 80% confidence interval, P value <0.05, the calculated 

sample size was found to be 19 for each group (overall 38), so the investigators allocated 30 

patients in each group to avoid drop out.  

Data collection:  

1-Demographic Data: age, weight, height, body mass index.  

2- Duration of surgical procedure in minutes.  

3- Data related to device insertion:  



 
 

a) Time of insertion in seconds: Insertion time needed for placement of the SAD was defined as 

time in seconds from SAD touching the teeth to the first recorded near rectangular capnogram 

curve. Only the successful attempt time was counted.  

b) Seal pressure: Airway Sealing Pressure (Oropharyngeal leak pressure) in cmH2O at 5 minutes 

post placement. The importance of measurement of airway seal pressure that is performed with 

SADs is to assess the degree of airway protection, its feasibility for using them for positive 

pressure ventilation, and for confirmation of successful placement of SADs.  

c) Peak airway pressure in cmH2O.  

d) Fiberoptic (FO) view of the larynx.  

e) Postoperative complications (sore throat, dysphagia, hoarseness, vomiting &nausea, heartburn 

& regurgitation, laryngospasm, lip damage, desaturation, and blood on the device after its 

removal that indicates trauma to the airway).  

Primary outcome:  

a) Airway seal pressure (oropharyngeal leak pressure) in cmH2O.  

b) Fitting against laryngeal aperture detected by flexible fiberoptic bronchoscope: SAD fitting 

against larynx by fiberoptic using fiberoptic scoring system of Brimacombe (4=only vocal cords 

visible, 3= vocal cords plus posterior epiglottis visible, 2= vocal cords plus anterior epiglottis 

visible, 1= vocal cords not seen, but function adequate, 0= vocal cords not seen and failure to 

function.). Scores of 4 or 3 were considered favorable and 2, 1 or 0 were considered unfavorable 

placement. If bronchoscopic view showed oesophageal opening, device was reinserted and 

considered unfavorable view.  

Secondary outcome:  

a) Insertion time needed for the placement of the SAD is defined as time in seconds from SAD 

touching the teeth to the first recorded near rectangular capnogram curve in the presence of 

satisfactory bilateral chest expansion.  



 
 

b) Number of insertion attempts and airway manipulations (e.g. head tilt, chin lift, jaw thrust, 

head extension or neck flexion) needed to correctly place the SAD. Only the successful attempt is 

counted and will be commented on airway manipulations if present.   

c) Evaluation of placement of SAD by five-point scale ( 1=easy, 2=not so easy, 3=difficult , 4= 

very difficult , and 5= impossible ) and gastric tube by three-point scale (1=easy, 2=difficult, and 

3=impossible).  

d) Duration of surgery in minutes.  

e) Peak airway pressure in cmH2O.  

f) Postoperative complications (sore throat, dysphagia, hoarseness, nausea & vomiting, 

heartburn& regurgitation, laryngospasm, lip damage, desaturation, and blood on the device after 

its removal that indicates trauma to the airway).  

Source of funding: This study will be attributed to Department of Anesthesiology, Faculty of 

medicine, Cairo University. Support will be provided solely from departmental sources. 

Keywords: Anesthesia, General; Laryngeal Masks; Gynecological Surgical Procedure. 


