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ABSTRACT 

Background: Supraglottic airway devices (SADs) are a cornerstone of modern anesthesia, providing 

an alternative to endotracheal intubation. Second-generation devices like the Proseal LMA (PLMA) 

and Supreme LMA (SLMA) were developed to offer improved airway seals and gastric access, 

enhancing safety. Aim: This study aimed to compare the safety and efficacy of the Supreme LMA 

versus the Proseal LMA in spontaneously breathing patients under general anesthesia for minor 

gynecological surgeries. Methods: In this prospective, randomized, single-blinded study, 90 patients 

(ASA physical status I-II) were allocated to either the Supreme LMA (Group S) or Proseal LMA 

(Group P) group. The primary outcome was oropharyngeal leak pressure. Secondary outcomes 

included time for insertion, number of attempts, ease of insertion, and postoperative 

pharyngolaryngeal complications. Anesthesia was maintained with Sevoflurane without 

neuromuscular blocking agents. Results: The Proseal LMA demonstrated a significantly higher mean 

oropharyngeal leak pressure (27.18 cmH₂O) compared to the Supreme LMA (22.14 cmH₂O) (P < 

0.0001). Conversely, the time taken for insertion was significantly shorter for the Supreme LMA 

(23.26 seconds) than for the Proseal LMA (30.03 seconds) (P = 0.0013). There were no significant 

differences between the groups regarding first-attempt success rate, ease of insertion, or postoperative 

complications. Conclusion: The Proseal LMA provides a superior oropharyngeal seal, making it 

more suitable for procedures requiring effective positive pressure ventilation. The Supreme LMA 

allows for significantly faster insertion, making it an easy-to-use device, particularly for trainees. Both 

devices are safe and effective, each with distinct advantages. 

Keywords: Supreme LMA, Proseal LMA, Supraglottic airway device, Oropharyngeal leak pressure, 
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INTRODUCTION  

The Laryngeal Mask Airway (LMA), introduced in 1988, represented a significant advance 

in anesthesia, offering a minimally invasive alternative to endotracheal intubation and 

facemask ventilation[1]. It sits in the hypopharynx, creating a seal around the laryngeal inlet. 

To meet evolving clinical needs, newer generations of supraglottic airway devices (SADs) 

have been developed, including the reusable Proseal LMA (PLMA) and the single-use 

Supreme LMA (SLMA)[2,4]. 

These advanced devices are designed to provide a more effective airway seal and incorporate 

features like a gastric drain tube to separate the respiratory and gastrointestinal tracts. This 

enhancement is intended to reduce the risk of gastric insufflation and pulmonary aspiration, a 

rare but serious complication[5]. The use of SADs is particularly valuable for minimizing the 

hemodynamic stress response associated with direct laryngoscopy, which is beneficial for 

high-risk patients. This study compares the performance of the Supreme LMA and Proseal 

LMA, focusing on key clinical metrics. 

Aim of the Study 

The objective of this prospective, randomized study was to compare the safety and efficacy 

of the Supreme LMA and the Proseal LMA in spontaneously breathing patients undergoing 

minor gynecological procedures under general anesthesia. 

● Primary Objective: Compare the oropharyngeal leak pressure. 

● Secondary Objectives: Compare the ease of insertion, time taken for insertion, number 

of attempts for successful placement, and the incidence of postoperative 

pharyngolaryngeal complications. 

 

Background:  

Supraglottic Airway Devices 

The evolution of the LMA has led to second-generation devices that incorporate features to 

improve performance and safety. The two devices compared in this study, the LMA Supreme 

and the LMA ProSeal, are leading examples of this progression. 

LMA Supreme (SLMA) 

The LMA Supreme is a single-use, disposable SAD designed for ease of use and enhanced 

safety. Its clinical efficacy was first reported by Verghese and Ramaswamy [4]. Its key 

features include: 

● Anatomical Shape: The device has a rigid, anatomically pre-formed curve that mimics 

the oropharyngeal curvature. This design is intended to facilitate a simple, rapid 

insertion without the need for an introducer tool or placing fingers in the patient's 

mouth[3]. 

● Gastric Drain Tube: It incorporates an integrated drain tube that allows for passive 

drainage of gastric contents or active suctioning, providing a separation between the 

respiratory and digestive tracts. This is designed to reduce the risk of gastric insufflation 

and aspiration. 

● High Seal Pressure: The SLMA uses a high-volume, low-pressure cuff designed to 

generate a higher oropharyngeal leak pressure compared to first-generation devices. 

● Epiglottic Fins: The cuff features soft, modified "fins" at the distal end, which are 

designed to prevent the epiglottis from down-folding and obstructing the airway 

opening. 

● Integrated Bite Block: A bite block is built into the airway tube to prevent occlusion 

from patient biting. 
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● Insertion Technique: The recommended insertion method is a single-handed rotational 

technique. The deflated cuff is inserted with a single swiping motion along the hard 

palate into the pharynx until resistance is felt. 

 

LMA ProSeal (PLMA) 

The LMA ProSeal is a reusable SAD made from medical-grade silicone, designed to provide 

a more effective airway seal and robust protection against aspiration, as detailed in numerous 

studies and reviews [2,5]. Its key features are: 

● Dual Cuff Design: The PLMA features a large primary cuff for sealing the laryngeal 

inlet and a smaller secondary "dorsal" cuff on the posterior side. This second cuff pushes 

the device forward, pressing the primary cuff more firmly against the periglottic tissues 

to create a more effective seal. 

● Gastric Drain Tube: Like the SLMA, it includes a drain tube that sits at the upper 

esophageal sphincter, allowing for gastric tube placement to decompress the stomach 

and manage regurgitated fluid. 

● Wire-Reinforced Tube: The airway tube is wider and shorter than the classic LMA and 

is wire-reinforced to prevent kinking. It also includes an integrated bite block. 

● Insertion Techniques: The PLMA is more flexible than the SLMA and typically 

requires a specific technique for successful placement. Common methods include the 

introducer technique, the digital method, or a guided method using a bougie. 

 

MATERIALS AND METHODS 

Study Design: A prospective, randomized, single-blinded, parallel-group study was 

conducted after obtaining institutional ethical committee approval and informed written 

consent from all participants. 

Participants: 90 patients classified as American Society of Anesthesiologists (ASA) 

physical status I or II, aged 18-60 years, scheduled for elective minor gynecological surgery 

were enrolled. Patients were randomly allocated into two groups of 45: Group S (Supreme 

LMA) and Group P (Proseal LMA). 

Procedure: Patients were premedicated with intramuscular glycopyrrolate (0.2mg), 

intravenous midazolam (1mg), and fentanyl (2mcg/kg). Anesthesia was induced with 

propofol (1.5-2mg/kg) and maintained with sevoflurane in a 33% O₂/66% N₂O mixture. No 

neuromuscular blocking agents were used. The assigned LMA was inserted once an adequate 

depth of anesthesia was achieved. The LMA cuff was inflated and the intracuff pressure was 

standardized at 60 cmH₂O. 

Measurements: The time for insertion (from picking up the device to a successful 

capnography trace), ease of insertion (graded as easy, fair, or difficult), number of attempts, 

and oropharyngeal leak pressure were recorded. Leak pressure was measured by closing the 

expiratory valve of the breathing circuit at a fixed gas flow of 3 L/min until an audible leak 

was heard over the mouth (up to a safety limit of 40 cmH₂O). Postoperative complications 

were assessed. 

Statistical Analysis: Quantitative data were compared using an independent t-test, and 

qualitative data were compared using the Pearson chi-square test. A P-value < 0.05 was 

considered statistically significant. 

 

RESULTS 

Data from 80 patients (38 in Group P, 42 in Group S) were included in the final analysis after 

10 patients were dropped from the study (due to requiring more than two attempts, additional 

anesthetics, or muscle relaxants). The demographic data (age, weight) were comparable 

between the two groups. 
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Insertion Characteristics 

The success rate and ease of insertion were comparable between the devices. The first-

attempt success rate was high for both groups, slightly favoring the Supreme LMA (92.9%) 

over the Proseal LMA (86.8%), though the difference was not statistically significant. The 

majority of insertions were rated as "easy" in both groups. 

Table 1 

Insertion Parameter Group P: Proseal 

LMA (n=38) 

Group S: Supreme 

LMA (n=42) 

P-Value 

Ease of Insertion   0.509 

- Easy 78.9% 85.7%  

- Fair 13.2% 11.9%  

- Difficult 7.9% 2.4%  

Number of Attempts   >0.05 

- 1st Attempt 86.8% 92.9%  

- 2nd Attempt 13.2% 7.1%  

 
Figure 1 

 

 
Figure 2 

 

Primary and Key Secondary Outcomes 

The study found statistically significant differences in oropharyngeal leak pressure and time 

taken for insertion. The Proseal LMA provided a significantly higher seal pressure, while the 

Supreme LMA was significantly faster to insert. 
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Table 2 

Outcome Measure Group P: Proseal 

LMA (n=38) 

Group S: Supreme 

LMA (n=42) 

P-Value 

Oropharyngeal 

Leak Pressure 

(cmH₂O) 

27.18 ± 1.72 22.14 ± 1.53 <0.0001 

Time for Insertion 

(seconds) 

30.03 ± 11.34 23.26 ± 6.42 0.0013 

(Values are presented as Mean ± Standard Deviation) 

 

 
Figure 3 

 

Postoperative Complications 

The incidence of postoperative pharyngolaryngeal complications was low and comparable 

between the two groups, with no statistically significant difference observed. Complications 

included minor sore throat and cough. 

Table 3 

Complication Group P: Proseal 

LMA (n=38) 

Group S: Supreme 

LMA (n=42) 

P-Value 

Presence of any 

complication 

13.2% (5 patients) 7.1% (3 patients) 0.370 

 

 
Figure 4 

 

DISCUSSION 

In this comparative study, we evaluated two second-generation SADs on key performance 

metrics. The primary outcome, oropharyngeal leak pressure, is a critical indicator of the 

https://www.neuroquantology.com/media/article_pdfs/JAN__2025_ortho_2.pdf


NeuroQuantology| | Jan 2025 | Volume 23 | Issue 01| Page 401-407| doi: 10.14704/nq.2025.23.1.NQ25045 
K. K. SRINIVASANet al/ PROSPECTIVE RANDOMIZED STUDY TO COMPARE SAFETY AND EFFICACY OF SUPREME LMA AND PROSEAL LMA IN 
ANAESTHETISED SPONTANEOUSLY BREATHING PATIENT UNDERGOING MINOR GYNAECOLOGICAL SURGERIES 

 

eISSN1303-5150                                                                                                                               www.neuroquantology.com 

406 

effectiveness of the airway seal, which is essential for safe positive pressure ventilation and 

preventing gastric insufflation. Our finding that the Proseal LMA provides a significantly 

higher leak pressure is consistent with previous literature, including studies by Brimacombe 

and Keller, Hosten et al., and a comprehensive review by Cook et al.[2,5,7]. This highlights its 

suitability for cases where higher airway pressures may be required, such as in obese patients 

or during laparoscopic surgery. The dual-cuff design of the Proseal appears to contribute to 

this more robust seal. 

The secondary outcome of insertion time revealed a significant advantage for the Supreme 

LMA. Its pre-formed, anatomically curved, and more rigid shaft facilitates a simpler, single-

movement insertion technique. This finding aligns with the initial clinical efficacy report by 

Verghese and Ramaswamy and a meta-analysis by Maitra et al., which noted that the fixed 

curve can lead to faster placement[4,6]. This feature is particularly advantageous for less 

experienced providers and may be beneficial in time-critical situations. 

The high first-attempt success rates and low incidence of complications for both devices 

confirm their overall safety and reliability in clinical practice for routine anesthesia in 

spontaneously breathing patients[3,6]. 

 

LIMITATIONS 

This study has several limitations that should be noted: 

1. The position of the LMA was confirmed clinically and not with a fibreoptic 

bronchoscope, which is considered the gold standard for verifying optimal placement. 

2. Hemodynamic parameters (heart rate, blood pressure) in response to insertion were not 

compared between the two groups. 

CONCLUSION 
From our study, we conclude that both the Supreme LMA and Proseal LMA are safe and 

effective airway management devices for spontaneously breathing patients undergoing minor 

surgery. 

● The Proseal LMA is superior in terms of oropharyngeal seal pressure, making it the 

preferred device when a high-quality seal for controlled ventilation is paramount. 

● The Supreme LMA is significantly faster to insert, and its ease of use makes it an 

excellent option, especially for novice users or in situations where speed is critical. 

The choice between these two devices can be guided by the specific requirements of the 

surgical procedure, patient factors, and the experience level of the anesthesia provider. 
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