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Abstract 
Background: “Laryngeal Mask Airway (LMA)” are considered as an effective, safe and easy 
gadget for airway management as compared to endotracheal intubation in many emergency 
situations. All health care personnel should be well versed with techniques of airway 
management to prevent morbidity and mortality due to hypoxia. This study was conducted to 
assess the skills of novice resident of “laryngeal mask airway” insertion after exposure to 
manikins in comparison with conventional method of LMA. Materials and methods: A total 
of 12 first year junior resident of anaesthesiology department was enrolled for a randomised 
controlled interventional trial. These participants were divided into two groups. The control 
group received training on the patients for 2 weeks while the interventional group received 
training on the manikin for 1st week and on the patients for 2nd week. As per allocation the 
participant’s performance in the interventional group and control group were evaluated by 
another expert in terms of number of attempts, time taken for successful insertion, adequate 
ventilation, and complications, if any. Results: The mean no. of attempts in interventional 
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group on manikin were lesser than that of control groups, but the difference was not found to 
be statistically significant. The mean no. of attempts in interventional group in operation 
theatre higher than that of control groups and the difference was found to be statistically 
significant. The number of complications in manikin group were lesser compared to the OT 
group and the association was found to be statistically significant. Conclusion: Simulation 
training for learning practical skills of “laryngeal mask airway” insertion has been proven to 
be beneficial for LMA placement and recommendation of simulation training to improve 
learning is effective. 
Keywords: Laryngeal Masks, Airway Management, Junior Residents, Manikin, Novice. 

DOI: 10.48047/ecb/2022.11.9.25 

Introduction: In the year 1999, Institute of Medicine revealed that approximately 98000 
hospital deaths occur every year due to medical error in the United States [1]. “Simulation 
based medical education” enables skills, knowledge and attitude to be acquired by Healthcare 
Professionals in a safe educationally oriented and efficient manner [2]. Earlier LMA was used 
only in the operation room setting, however it is now being used widely in the emergency 
setting. 

The "laryngeal mask airway (LMA)" can be utilised in a variety of airway 
management scenarios and is frequently an effective substitute for the more technically 
difficult operation of intubation. According to one theory, patients having standard surgical 
operations under general anaesthetic need to be aware of optimal insertion technique in order 
to use the LMA effectively [3]. However, there is a trend towards using simulators, from low- 
fidelity to high-fidelity, for training in practical clinical skills [3-5]. Prior to trying the LMA 
insertion on actual patients, Dierdorf advises practising on a manikin [2]. 

The literature examining the efficacy of various LMA placement training 
methodologies is scarce, despite the fact that there are many studies contrasting LMAs to 
other airway management devices [6–11]. We discovered four studies [8, 12–14] that 
examined LMA training outcomes in vitro (i.e., using a mannequin) but lacked 
contemporaneous controls during the process of carefully analysing simulation training. None 
of the aforementioned requirements were met by these studies. We discovered three studies 
that assessed outcomes in actual patients, however these studies [15–17] did not include 
contemporaneous controls, thus they only met the first criterion. Last but not least, a study 
that evaluated LMA placement mannequin training utilising contemporaneous controls 
examined its results on a cadaver [18]. We couldn't find any studies comparing various 
"doses" of mannequin training that met both our requirements for using randomised controls 
and measuring patient proficiency. This essay details such an investigation. 

Even in the early weeks of training, anaesthesia residents may be the first to respond 
to airway emergencies. These residents might not be familiar with the arsenal of airway 
techniques, even the most basic of which could save a person's life. Hence simulation training 
for learning practical skills of “laryngeal mask airway” insertion has been chosen for LMA 
placement. This study is aimed to assess the skills of novice resident of “laryngeal mask 
airway” insertion after exposure to mannikins. 

 
Materials and Methods 
Approval from the institutional ethics committee was obtained. Sample size consisting of 12 
1styear junior residents (JR) of Anaesthesiology Department were enrolled in the randomized 
controlled interventional trial (with written consent). A pre-test was conducted for all the 
participants and video-assisted Didactic lecture was delivered by an expert, who has served 
more than 10 years in Anaesthesiology. These participants were divided into two groups. 
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Randomization was done using computer generated methods. The control group received 
training on the patients while the interventional group received training on the manikin for 1st 
week and on the patients for 2nd week. A senior anesthetist assessed the performance of the 
students with the help of an Assessment form. The assessment form was validated by two 
experts from the department and was used in the pilot study where the JR II residents were 
included who did not participate in the study. No attempt was considered successful without 
the consent of the assessor. Then all the JR I were given single attempt on each day for one 
complete week as per the allocation on manikin or on the patients. As per the allocation the 
participants’ performance on the real patient in the interventional group and participants 
performance on the simulator in the control  group was evaluated by another expert in terms 
of number of attempts, time taken for successful insertion, proper ventilation, and 
complications, if any. Later, a post-test of all the participants was conducted and they were 
asked to fill up feedback forms. The above method helped to assess whether Manikin training 
of LMA insertion helped in improving the proficiency of junior residents and also the degree 
of difficulty involved. The JR I who did not receive training on manikin were offered training 
on manikin after the completion of study. 

 
Results 
On the manikin, the mean number of attempts in the interventional group was lower than in 
the control group. The difference was not discovered to be statistically significant, though. In 
comparison to the control group, the interventional group's mean time for insertion on the 
manikin was shorter. A statistically significant difference was discovered. (Table 1 and 
Figure 1) 
Table 1: Comparison of Interventional group on manikin versus Control group on patients in 

Operation theatre 

Variables 
Manikin 

(Interventional) OT (Control) t-test p value 

No. of Attempts 1.3 ± 0.13 1.47 ± 0.19 - 1.808 0.42 
Time taken for 

insertion (in 
seconds) 

 
31.28 ± 1.28 

 
33.64 ± 3.73 

 
- 1.47 

 
0.03 

 
The mean number of interventions in the operating room was higher in the interventional 
group than in the control group. It was determined that the difference was statistically 
significant. In the operating room, the interventional group required less time on average for 
insertion than the control group. However, it was not determined that the difference was 
statistically significant. (Table 2 and Figure 1) 
Table 2: Comparison of Interventional group versus Control group on patients in Operation 

theatre 
Variables OT (Interventional) OT (Control) t-test p value 

No. of Attempts 1.08 ± 0.09 1 ± 0 2.18 0.0001 
Time taken for 

insertion (in 
seconds) 

 
19.25 ± 1.13 

 
17.67 ± 2.97 

 
1.213 

 
0.05 
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Figure 1: Comparison of Interventional group on manikin versus Control group on patients 

in Operation theatre 
 
 

In comparison to the operating theatre group, the mean number of attempts was higher in the 
manikin group. It was not determined that the difference was statistically significant. In 
comparison to the operating theatre group, the mean insertion time was longer for the 
manikin group. It was determined that the difference was statistically significant. (Table 3) 

 

Figure 2: Comparison of Interventional group and Control group in terms of complications 
 

Table 3: Comparison of Interventional group and Control group in terms of number of 
attempts and time taken for insertion 

Variables Manikin OT t-test p value 
No. of Attempts 1.28 ± 0.22 1.23 ± 0.098 0.509 0.1004 
Time taken for 
insertion (in 

seconds) 

 
25.3 ± 0.96 

 
24.65 ± 3.06 

 
0.494 

 
0.02 

 
In comparison to the OT group, the manikin group experienced less difficulties. It was 
determined that the connection was statistically significant. Comparison of the number of 
insertion attempts and time between the interventional group and the control grou. (Table 4 
and Figure 2) 

Table 4: Comparison of Interventional group and Control group in terms of complications 
Complications Manikin OT X2 p value 

Present 3 9 
3.27 0.03 

Absent 69 63 
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Figure 3: Comparison of Interventional group and Control group in terms of complications 

 
Discussion 
Developed by Dr. Archi Brain, a British anesthesiologist, the supraglottic airway device 
known as the "laryngeal mask airway (LMA)" has been in use since 1988. It was first 
employed in the operating room for elective ventilation. It is a good substitute for bag-mask 
ventilation and has the advantages of causing less stomach distention and releasing the 
provider's hands. In addition, the LMA has more recently been utilised in the emergency 
environment as a crucial airway device for challenging airway care. LMA is made to cover 
the supraglottic structures and rest in the patient's hypopharynx, providing for the trachea's 
relative isolation. 

A key factor contributing to morbidity is unsuccessful tracheal intubation attempts 
[19,20]. Skills in airway management are crucial in both clinical and emergency scenarios. 
The first healthcare provider's ability to successfully and quickly manage the airway in these 
circumstances is essential. Nevertheless, even though tracheal intubation is thought to be the 
best technique for opening and keeping an airway open and secure. It is a challenging skill to 
master, required for ongoing practise to stay proficient, and has very high failure rates in the 
hands of inexperienced users [21]. Various alternative airway supraglottic devices have been 
developed over the past 30 years to reduce failure rates. For medical professionals who are 
infrequently required to deal with airway management, these devices may be helpful. 

The LMA has consistently been an effective tool for securing the airway in 
emergency settings. For LMA to be effective for ventilation, it must be simple for beginners 
to operate and offer dependable airway patency and seal pressure. There are several simulated 
manikins available, with prices ranging from a few hundred to several thousand dollars. 
Animal and cadaver airway models both have high learner satisfaction rates and have been 
shown in modest trials to improve patient-level results. This method is typically regarded as 
risk-free for the animals and significantly increases realism without endangering human 
patients. This technique can also be used to teach medical professionals how to intubate 
patients with normal airways, although it is less effective when managing problematic 
airways. Numerous types of airway trainers can be used in conjunction with technologically 
based tactics to enhance the learning process. 

In our study, it was observed that the trainees from the interventional group (mannikin) 
experienced better ease of insertion, lower insertion time and higher success rate when 
compared to the control group. Also, the postoperative events like sore throat, post operative 
nausea and vomiting, blood staining on device, lip damage where lower among the trainees in 
Interventional group. Similar studies were done by B.W. Howes et al. And Timmermann et al 
where they reported “90% first time insertion success rate with no failures” and “100% 
participants achieved ventilation with LMA Supreme in less time and more efficiently”. The 
purpose of this study was to investigate whether manikin training helped in improving the 
skill of 1st year Junior Residents of “Laryngeal Mask Airway” insertion during their regular 
clinical practice on real patients and also the degree of difficulty involved. 
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With repetitive practice and feedbacks given by the participants, there was an improving 
trend of performance seen in the novice due to more opportunity to practice their skills. The 
overall attempts taken by the trainees who practiced on mannikin before placing LMA in real 
patients where reduced due to acquired skills by practice. The feedbacks given by trainees 
suggested that they were more comfortable in using LMA on real patients after their 
mannikin training programme, helping them to improve their skills and preparing for real life 
situations with less complications as observed in our study. 
The sample was dominated by studies done in a simulated setting [22,23]. Manikin 
simulations are useful techniques to help with the development of clinical skills and decision- 
making because they may replicate realistic scenarios of life-or-death circumstances without 
endangering the wellness of the patients [24, 25]. “They have been utilised extensively in 
research pertaining to airway management. According to a study (35) done in a paediatric 
resuscitation environment, the insertion time was 5.98 seconds (p0.001), which is 
significantly different from the values indicated above”. This discrepancy may be caused by 
the employment of these devices by various groups of people in various manikins and 
environments. 

“By employing videotapes, mannequin practise, and a demonstration on an anaesthetized 
patient, 11 naval medical trainees were studied by Davies et al. (25). In terms of LMA 
insertion, they reported 100% success in their participants for the initial patient, 82% success 
for the second patient, over 90% success moving forward, and an overall success rate of 94%. 
They have better first-patient success rates than in our study. Additionally, Higginson et al 
[26] contrasted five LMA insertions on a mannequin with the same mannequin training plus 
extra in vivo patient instruction. In their "mannequin training only group," they discovered a 
75% first-time LMA insertion success rate in vivo”. 

To imitate the limited operating room training that most people who aren't anaesthetists 
receive, Coulson et al used manikin-only instruction. The authors believe that having 
operating room training would have increased insertion success rates. Following operating 
room training versus manikin-only training, Rumball and McDonald [27] discovered that the 
success rate of pre-hospital cardiopulmonary resuscitation by emergency medical assistants 
was higher. However, Roberts and colleagues [28] showed that there was no difference in 
success rate between training with a manikin alone versus training with a real patient in an 
operating room trial. 

Directed learning is made possible by simulation in a setting that is secure for both the 
learner and the patient. With routine airway control and adjustments, manikins can increase 
learner comfort. The learning objectives of each simulation scenario can be changed. Each 
scenario type can be customised for various learner levels and academic fields. In order to 
help a learner who is having difficulty with an objective, the facilitator can halt the scenario, 
give timely feedback, and then resume the simulation. This will give the learner another 
chance to do better. The ability to simulate a challenging or unusual clinical presentation, the 
ability for the trainee or team to repeat the experience with feedback, and the opportunity for 
trainees to experience and practise managing a rare event—particularly if they haven't dealt 
with one before during training—are all significant benefits of simulation training. 

The manikins utilised appear to execute effectively for the tasks, and manikins enable 
optimal study conditions. Manikin studies' findings can serve as a crucial planning aid for 
clinical trials, even if they may not exactly mirror actual clinical trials. Findings from the 
current study's usage of low fidelity manikins seem to support the idea that there is no 
additional benefit to practising with manikins after the initial brief session. In a 
comprehensive assessment of medical simulators, repetitive practise and providing feedback 



A Comparative Study of Manikin v/s Conventional Method of Laryngeal Mask Airway Insertion by Novice 

Section A-Research paper 
ISSN 2063-5346 

210 
Eur. Chem. Bull. 2022, 11(Issue 9), 204-212 

 

 

 

were identified as the two most crucial elements for effective learning [29], and participants 
in good practise were monitored during the intervention training. 

 
Conclusions 
Complications observed between 2 groups was statistically significant with lesser 
complications observed in group who had prior manikin training before LMA placement. 
Hence, simulation training for learning practical skills of “laryngeal mask airway” insertion 
has been proven to be beneficial for LMA placement and recommendation of simulation 
training to improve learning is effective. 
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