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Abstract 
    Background: The reinforced laryngeal mask airway (RLMA) is difficult to insert due to the flexibility of its inner armored shaft.  

Many authors agreed that the available techniques have some disadvantages. They use materials that are reusable and require 

resterilization but may not guarantee infection control particularly during pandemics. The standard method can cause contamination and 

prone the operator to unanticipated trauma to their finger during placement. So this study aimed to evaluate the usefulness of disposable 

tongue depressors to aid insertion of the reinforced laryngeal mask airway.  

   Methods: A randomized controlled trial included one hundred ninety-four adult patients of either gender American Society of 

Anesthesiologists (ASA) I and II attended for elective day case surgery under general anesthesia.  Patients were randomly categorized 

into two groups; each group consisted of ninety-seven. In the first group, insertion of the reinforced laryngeal mask airway was done 

using the standard technique of digital manipulation whereas the second one is the study group where disposable wooden tongue 

depressor guided insertion was used. The data were analyzed using SPSS version 23. Data were presented as frequencies or means and 

standard deviations. Chi-Square, Fisher Exact, and t-test were used. P value < 0.05 was considered significant. 

   Results: No significant difference in basic patients' demographic, anthropometric, and clinical characteristics were noticed between 

the two groups. The insertion time as well as the total time for RLMA placement, was significantly shorter in the new method group. 

Trauma was significantly less than 2.1% in the new method group compared to the standard group 10.3%, p=0.003). 

   Conclusion: The disposable wood tongue depressor insertion technique helps facilitate the correct placement of the reinforced 

laryngeal mask airway.  
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Introduction 

The reinforced laryngeal mask airway (RLMA) contains 

an inner armored metallic structure rendering it malleable 

and non-kinkabl (1).  It is considered a good alternative to 

an endotracheal tube (2). However, its insertion is some-

what difficult because of the flexibility of the long shaft and 

requires some effort. 

Because of the RLMA's broad range of applications (3-

6), several approaches and tools have been proposed to en-

hance its insertion (7). Ninety-degree rotation was used by 

some authors (8). Video-laryngoscope-guided, stylet intro-

ducer, a small tracheal tube combined with a stylet, modi-

fied Magill forceps, and a modified tongue depressor was 
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↑What is “already known” in this topic: 

The standard method for insertion of the reinforced laryngeal 

mask airway (RLMA) is digital manipulation. However, 

because of the flexibility of the lengthy shaft, its insertion is 

relatively difficult.   
 

→What this article adds: 

The new technique using a wooden disposable tongue depressor 

can facilitate correct placement of RLMA with encouraging 

results rendering its applicable use for easy insertion.  
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used by some authors with varying degrees of success (8-

10). Other options described by some authors are the use of 

a spatula, Bosworth introducers and Flexiguide introducer 

to facilitate insertion (11). Kulkarni et al. designed an 

acrylic sheath (12) while Kim et al. (13) used light wand-

guided insertion of the device. All the methods are useful 

for placement but they are either time-consuming or require 

preparation and adjustmen(14). The standard method with 

digital manipulation prone the operator to unanticipated 

trauma to the finger during placement and is a source of 

infection. However, stylet and similar guides may rotate the 

device and impede insertion. Contamination and unwar-

ranted disinfection are other disadvantages of non-disposa-

ble materials, as the moisture of these tools is unavoidable 

when inserted into the oral cavity. Furthermore, the options 

used by many authors need time and additional resources 

for enhancement. 

In view of the aforementioned, this study was done in an 

attempt to examine a new method to insert RLMA utilizing 

a disposable wooden tongue depressor, which can be used 

in any age group and does not require finger use or other 

aids that need sterilization, and to identify if it can facilitate 

a proper RLMA placement within appropriate insertion 

time and minimum adverse effects.  

 

Methods 
This randomized controlled trial was done from Decem-

ber 2021 to April 2022 at the Basrah University Medical 

Centre, including 200 patients referred to the center for 

elective day case surgery during that period. This study was 

conducted in line with the Consolidated Standards of Re-

porting Trials (CONSORT) checklist (15).  

The Scientific Committee of the College of Medicine, 

University of Basrah, approved the study [Project ID: 

030409-050-2022]. Written informed consent was obtained 

from all participants before enrolment in the study.  

The sample size was determined to be 100 patients in 

each group using the following sample size formulae (16): 

����������	� ����	�	�	 �
������ ����������

�������� ���������
      1 

Where the target difference is the difference between the 

mean of the total time for successful placement in the stand-

ard method and that of the new method. The standard devi-

ation is that of the standard method. 

� �
�

��
 !",$�%��      2 

Where n is the number of subjects required in each 

group, d is the standardized difference (equation 1), 

and cp,power is a constant defined by the values chosen for 

the P value and power.  

For comparison between the two groups at a significance 

level of 0.05 with a test power of 90% based on means and 

standard deviations from the results of the pilot study on 50 

patients (25 patients in each group) were the means ± SD 

of the standard (digital) method and the new (wooden 

tongue depressor) method were 32.9±8.3 and 29.1±6.3 sec-

onds respectively. The ultimate sample size was anticipated 

to be 200 (100 patients in each group). 

The inclusion criteria were American Society of Anes-

thesiologists (ASA) I &II patients who were candidates for 

different day case surgeries under general anesthesia. Pa-

tients were excluded if their body mass index (BMI) was 

>35 Kg/m2, at increased risk of aspiration, preceding 10 

days history of upper respiratory tract infection symptoms, 

mouth opening less than 2.5 cm, a restricted extension of 

the neck, abnormal prominent incisors and any receding 

mandible and oral surgeries, and gastro-oesophageal reflux 

disease. Six patients were excluded as they didn’t meet the 

criteria thus a total number of 194 patients were analyzed 

(Fig. 1). 

The patients were randomly allocated into two equal 

 

Fig. 1. The CONSORT diagram 
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groups with odd and even numbers. Each group consists of 

ninety-seven patients. Patients in the first group using the 

standard digital insertion method were odd-numbered, 

while those in the second group using disposable wooden 

tongue depressor guided insertion were even numbered. 

All the participants underwent a thorough routine pre-an-

esthetic examination, including measurement of thyromen-

tal distance, mouth opening, and assessment of Mallampati 

scoring. The Mallampati classification has been used to 

identify people at risk of difficult laryngoscopy. The cate-

gorization assigns a score of 1-4 depending on the anatomic 

characteristics of the patient's airway visible when the pa-

tient opens his or her mouth and protrudes the tongue. Class 

I: Faucial pillars, Uvula, Soft palate, Hard palate visible, 

Class II: Uvula, Soft palate, Hard palate visible, Class III: 

Soft palate, Hard palate visible, and Class IV: Only hard 

palate visible (17). 

Demographics and anthropometric data, including the 

age, gender, weight, height, and BMI of all the patients, 

were recorded. The pulse rate and mean arterial blood pres-

sure were measured prior to anesthesia induction (base-

line), 5 minutes, and 10 minutes after LMA insertion. A 

size 3 or 4 LMA depending on the weight of the patients, 

was used. 

All patients had the same anesthetic protocol, which in-

cluded intravenous induction with propofol 2-2.5 mg/kg 

body weight. After the patient had fallen asleep, 1 mg/kg of 

Suxamethonium chloride was administered to help the jaw 

muscles relaxation. Oxygen and isoflurane were used to 

maintain anesthesia. The patients were spontaneously ven-

tilated thereafter throughout the operation. 

Regarding the technique, in the standard group, the lar-

yngeal mask was introduced with the cuff fully deflated and 

directed by the index finger until resistance was encoun-

tered. Then the cuff is inflated to the recommended volume 

and upward movement of the device on cuff inflation sug-

gests successful insertion.  

In the study group, the reinforced device was placed in 

the mouth and picked by the left-hand front to front with its 

cuff fully inflated, then pushed by a wooden tongue de-

pressor by navigation along with RLMA until passed the 

pharynx when resistance was encountered and upward 

movement of the larynx observe (Fig. 2). At this step, in-

sertion was considered successful. Slipping of the guide or 

failure of insertion within 60 seconds was considered a fail-

ure and the device is removed and retrial done and consid-

ered as an attempt until three trials.  

After insertion, the device was connected to the breathing 

system to assess appropriate placement. Three manual ven-

tilations were started for clinical assessment. Absent leak, 

observing the movement of the chest wall, bilateral air en-

try, SPO2 ≥ 95%, normal wave etCO2, and absent signs of 

obstruction reflect successful placement. Device alignment 

or changing head position was done to achieve positive 

clinical signs as required. 

Proper anatomical position is determined by the optimum 

fiberoptic view using a Reister fiberoptic bronchoscope. 

Views were scored from 1 to 4. Score 1 vocal cords not 

seen; score 2 vocal cords plus anterior epiglottis seen. Score 

3 vocal cords plus posterior epiglottis seen, and score 4 only 

the vocal cords seen (18). 

When ensuring proper anatomical placement, the device 

was fixed by tape to prevent mobility. After the complete 

placement of the device, the oropharyngeal pressure was 

measured by observing the aneroid manometer dial and 

noting which pressure caused the dial stability. At the time 

 
Fig. 2. Steps of insertion of RLMA using a wooden tongue depressor 
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of recovery, the mask was observed by an observer who 

was unaware of the procedure utilized and documented any 

bloody marks on the cuff after removal. 

The primary outcome is the insertion time, which is de-

fined as the time from placement of the device in the mouth 

until the connection to the breathing system. 

The secondary outcome variables were the total time for 

successful placement, absent leak, fiberoptic view, oropha-

ryngeal pressure, and blood-stained saliva on the cuff after 

recovery.  The time to final placement was calculated from 

the start of ventilation until proper placement judged by the 

clinical evidence mentioned above.  
Statistical analysis was performed using SPSS (Statisti-

cal Package for Social Sciences) version 23 (IBM, Chicago, 

Illinois, USA). Numbers and percentages were used to de-

scribe categorical variables, whereas continuous variables 

were expressed as means ± standard deviations. Continuous 

data were compared using an independent sample t-test 

while categorical data were analyzed using Chi-square and 

Fisher exact tests. The Spearman rank correlation test was 

used to analyze the correlations between the fiberoptic ex-

amination and the leakage test. A P value< 0.05 was con-

sidered to indicate statistical significance. 

 

Results 

A total of 194 patients were enrolled in the study (97 pa-

tients in each group). The mean age of the study population 

was 34.6±13.8 years. No significant difference in basic pa-

tients' demographic, anthropometric, and clinical character-

istics was noticed between the two groups (Table 1). 

As shown in Table 2, the insertion time was significantly 

shorter in group 2 (new method) than in group 1 (standard 

method). Similarly, a highly significant difference in total 

time for device placement in its anatomical position was 

seen between the two groups. Initial leaks were detected 

more often in the control group than in the study otherwise 

this finding was not statistically significant.  

The oropharyngeal pressure was comparable in the two 

groups (p=0.674). 

The baseline pulse rate was comparable (p=0.490) in 

both groups, but after 5 and 10 minutes post insertion was 

significantly lower in the new method group. Similarly, the 

mean blood pressure was comparable (p= 0.561) at base-

line, but it was significantly lower among group 2 after 5 

and 10 minutes post insertion.  

Blood-stained saliva on the cuff was significantly 

(p=0.033) lower among patients in the new method group 

compared to those in the standard group.  

At the initial assessment, about half (49.5%) of the new 

method group showed a fiberoptic score of 4 compared to 

21.6% among the standard group with a highly significant 

difference (p<0.001) (Table 3). 

In both methods, the mean oropharyngeal pressure in-

creased slightly with increasing fiberoptic scores but with-

out significant differences. Too, in both groups (standard 

and tongue depressor), the Spearman coefficient of rank 

correlation between the fiberoptic scores and oropharyn-

geal pressure showed no statistically significant correlation 

(correlation coefficient=0.051, p=0.621 and correlation co-

efficient=0.035, p=0.732 respectively) (Table 4). 

 

Discussion 
In clinical practice, the use of disposable materials re-

duces the risk of disease transmission, particularly during 

oral cavity instrumentation, as well as the amount of time 

necessary for preparation. Furthermore, operators are more 

satisfied with using disposable materials during pandemics. 

This will provide safety for patients and medical staff. Dis-

posable wooden tongue depressors are among those mate-

rials that are used widely in medicine to examine the oral 

 

Table 1. Basic patients' demographic and clinical characteristics 

Character Standard method 
No. (97) 

New method 
No. (97) 

P-value 

Age (y); Mean ± SD 34.3±14.8 34.80±12.8 0.820 

Males, No. (%) 64 (66.0%) 57 (58.8%) 0.300 

BMI (Kg/m2); Mean ± SD 22.1±1.7 22.3±1.5 0.314 
Interincisor gap, Mean ± SD 5.5±0.5 5.45±0.5 0.791 

Mallampati class, No. (%) 

Class I 
Class II 

Class III 

 

89 (91.8) 
7 (7.2) 

1 (1.0) 

 

86 (88.7) 
9 (9.3) 

2 (2.1) 

 

0.730 

 

Table 2. Distribution of intraoperative and hemodynamic variables 

Variables Standard method 
No. (97) 

New method 
No. (97) 

P-value 

Insertion time (sec.) 11.7±3.1 5.3±1.4 <0.001 

Total time for successful placement (sec)  34.9.2±8.3 28.3±6.3 <0.001 

Leak around the cuff 16 (16.5) 10 (10.3) 0.292 
Oropharyngeal pressure (cmH2O) 18.3±2.7 18.1±2.7 0.674 

Pulse rate (Beats/minute) 

Baseline 
After 5 minutes 

After 10 minutes 

 

87.1±3.8 
91.5±6.4 

88.4±8.2 

 

86.7±4.1 
85.7±6.0 

82.8±8.4 

 

0.490 
<0.001 

<0.001 

Mean blood pressure (mmHg) 
Baseline 

After 5 minutes 
After 10 minutes 

 
91.3±6.6 

104.4±6.6 
99.6±9.1 

 
91.9±8.4 

98.8±7.3 
92.9±9.4 

 
0.561 

<0.001 
<0.001 

Blood stained saliva 10 (10.3) 2 (2.1) 0.033 
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cavity and throat inspection by many specializations and 

for any age group. As disposable, a tongue depressor is 

cheap, non-traumatic and simple to use. In this study, this 

tool was used with good results; RLMA was successfully 

inserted during the first attempt, and the overall time re-

quired for insertion was significantly shorter in the tongue 

depressor group than in the standard one. Others who used 

different techniques versus standard methods also reported 

varying insertion times (10, 19).  

The initial leak around the cuff was minimum and only 

felt as a tactile sensation of airflow in 16 (16.5%) and 10 

(10.3%) of the control and study groups respectively. Oth-

erwise, this result is not statistically significant (p=0.292) 

and disappears after changing head position or device 

movement to achieve proper anatomic placement with sig-

nificant results in fiberoptic view. The result is similar to 

that revealed by Ozgul et al (10). It seems that insertion 

technique is more important to facilitate proper anatomic 

placement. Absent leak corresponds to adequate seal and 

oropharyngeal pressure. Device stability was observed by 

high oropharyngeal pressure (20). 

 A higher Oropharyngeal leak pressure (OLP) is consid-

ered a good marker for providing positive ventilation effec-

tively and protecting the airway from supra-cuff soiling 

(19). In the current study, the OLP was comparable in the 

two groups with no significant difference (p=0.674). The 

result is consistent with that of Kim et al (13). Our findings 

showed an ideal RLMA placement (Fiberoptic score of 

3&4) in 88.7% of the tongue depressor group vs. 67% in 

the standard group. This is due to initial cuff inflation that 

ensures proper settlement without mobility, while cuff in-

flation after insertion results in movement and displace-

ment, which is corrected by device manipulation or head 

repositioning. When the RLMA is not in an optimal posi-

tion, it permits air to be vented during positive pressure 

ventilation (10).  

To further explore the effect of the anatomic placement 

of the LMA on the ventilatory state, we relate the OLP to 

the fiberoptic laryngeal score (1, 2, 3, and 4). Our study 

showed no correlation between the fiberoptic score and 

OLP in both groups (p=0.621 and 0.732, respectively). 

Though non-significant, the fiberoptic laryngeal score of 4 

seemed to maintain the OLP high. The result is consistent 

with that of Kim et al. (13) and Choo et al (21). An observer 

who was blind to the technique evaluated trauma as blood-

stained saliva or blood on the cuff following removal of the 

device in the recovery. It was seen in 10 (10.3%) and 2 

(2.1%) of control and study groups, respectively, with a p-

value of 0.033. This complication was previously reported 

in literature and with considerable incidence (8, 22, 23). 

The low incidence of trauma could be attributed to the 

quick and easy insertion as indicated by the short insertion 

time (24).  

 In the present study, the hemodynamic parameters were 

comparable in both groups at baseline, but there was a sta-

tistically significant difference at 5 and 10 minutes after in-

sertion. The result is in agreement with that of Dhulkhed et 

al (25).  

The current study has certain limitations. First, because 

the majority of patients had Mallampati class I or II, appli-

cation to individuals with potentially troublesome airways 

needs to be evaluated. Second, before inserting the RLMA, 

a neuromuscular blocker was used. Thus, the insertion con-

ditions may have been modified. 

 

Conclusion 

 For laryngeal mask airway insertion, the wooden tongue 

depressor-aided method outperformed the standard digital 

insertion method. It is quick, easy, and inexpensive and can 

help accurate insertion of the reinforced laryngeal mask air-

way in a shorter time with minimum adverse effects. 
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