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Abstract

Purpose Laryngeal Mask Airway (LMA) insertion may not always be smooth without complications. Controversial results
of several studies evaluating ideal insertion conditions have been published. This study compared the oropharyngeal leak
pressure values and fiberoptic grading scores between blind and video-laryngoscope-guided LMA insertion.

Methods Patients were randomly assigned into blind insertion (n=50) and video-laryngoscope guided insertion (n=50)
groups. The oropharyngeal leak pressure, peak airway pressure, fiberoptic grading score, first attempt success rate, hemody-
namic parameters, and complications were recorded.

Results All laryngeal mask airways were successfully inserted in both groups at the first attempt. The fiberoptic staging
scores were: grade 1 in 8.2% of patients, grade 2 in 24.4% of patients, grade 3 in 44.8% of patients, grade 4 in 22.4% of
patients in the control group. On the other hand, grade 1 in 2.2% of patients, grade 2 in 28.6% of patients, grade 3 in 51%
of patients, grade 4 in 8.2% of patients in the VL group (p=0.260). The peak airway pressure and LMA insertion time were
similar between groups. However, the oropharyngeal leak pressure before extubation was significantly higher in the video-
laryngoscope-guided insertion than blind insertion (36.29+7.09 vs. 33.79 £ 8.84 cmH20 respectively, p=0.04).
Conclusions The findings of our study suggest that the video-laryngoscope-guided LMA-Classic insertion with a standard
blade technique may be a helpful alternative to blind insertion.

Keywords Blind insertion - Laryngeal mask airway - Video-laryngoscope

1 Introduction associated with a sore throat, hoarseness, dysphagia, dys-

phonia, airway obstruction, gas leaks, and increased intra-

Laryngeal Mask (LMA) provides an intact airway for many
surgical procedures during general anesthesia [1, 2]. The
LMA insertion technique was described by Archie Brain
when first produced [3]. Accordingly, it is suggested to
blindly advance the device to the level where resistance is
felt. However, LMA insertion may not always be smooth
and without complications. The failure of LMA insertion is
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gastric pressure due to gastric insufflation [4, 5]. Several
studies described placing the LM A under direct vision using
a laryngoscope to overcome these difficulties [6—8]. It has
been shown that the reliability of the laryngeal mask could
be demonstrated by the oropharyngeal cuff leak test [9, 10].

Fiberoptic imaging is the gold standard method for LMA
placement confirmation [11]. Fiberoptic scoring during
imaging is used as a measure of airway anatomical position
in laryngeal mask placement. A frequently used scoring sys-
tem stages the visibility as follows; stage 4, only vocal cords
visible; stage 3, vocal cords and posterior epiglottis visible;
stage 2, vocal cords and anterior epiglottis visible; stage 1,
vocal cords not visible. High scores are associated with less
oropharyngeal leak and easier intubation [12].

Besides, fiberoptic imaging of the laryngeal structures
and vocal cords through the LMA gives us information
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about the availability of adequate positive pressure ventila-
tion [13].

In case of difficult laryngeal mask insertion, a direct
laryngoscope or video-laryngoscope can be used. Kim et al.
[8] investigated LMA insertion with a direct laryngoscope.
However, video-laryngoscopes are increasingly available
and gained popularity providing a wide field of view [14].
Hence, we hypothesized that video-laryngoscopes might
be advantageous to place a laryngeal mask. This study’s
primary outcome was to compare the oropharyngeal leak
pressure (OLP) values between blind and video-laryngo-
scope-guided inserted LMA. The secondary outcome was
the comparison of fiberoptic grading scores.

2 Methods

This study was conducted in a randomized, prospec-
tive, and double-blind manner. The Ethics Committee of
our university approved the study (date: 27/03/2019, no:
2019/514/150/21). The study protocol was registered at clin-
icaltrails.gov before patient enrollment (NCT04311775).
Written informed consent was obtained from all participat-
ing patients.

2.1 Patient selection

We enrolled 100 patients with the American Society of
Anesthesiologists (ASA) I-II score, between 18 and 65
years of age, undergoing ambulatory surgery or elective
minor surgery under general anesthesia with a classical
laryngeal mask airway (LMA Classic™, Teleflex Medical,
Ireland). Patients undergoing abdominal surgery, head and
neck surgery, patients with a difficult airway history, antici-
pated difficult airway findings, a history of upper respiratory
tract infection in the last two weeks, and a body mass index
(BMI) of =35 kg/m* were excluded from the study.

2.2 Preoperative airway evaluation and monitoring

The Modified Mallampati scores, thyromental distance,
mouth opening, and head extension were assessed during
the preoperative evaluation. Patients were monitored with
an electrocardiogram, peripheral oxygen saturation, non-
invasive blood pressure, and temperature in the operating
room. Readings before anesthesia induction and immedi-
ately after LMA insertion (0 min) were recorded.

2.3 Anesthesia induction and LMA insertion

Propofol 2 mg/kg; fentanyl 2 mcg/kg; lidocaine 1 mg/kg
iv were administered during general anesthesia induction.
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Neuromuscular blocking agents were not used. The depth of
anesthesia was determined by the absence of eyelash reflex
and relaxation of the jaw. After the patients were ventilated
with a face mask, a LMA-Classic suitable for the patient’s
weight was chosen and lubricated with water-soluble gel
before the insertion. The LMA-Classic was checked for
leaks. Maintenance of anaesthesia was with 1-2%sevoflu-
rane in N,0/O, (FiO,-0.5) using a fresh gas flow of 2 L/
min. The patients were randomly divided into two groups.
We generated randomized sequences of integers using the
website: www.random.org. In the control group (n=50),
LMA-Classic was inserted blindly without using any
laryngoscopes described in the Instruction Manual [15].
The size of LMA was chosen according to the weight of
the patients. In the video-laryngoscope group (n=50), after
viewing the epiglottis and vocal cords with an Endolarynx
video-laryngoscope, the epiglottis was lifted, and the LMA-
Classic was placed until resistance was met. Encountering
resistance was accepted as the end point. Proper placement
was achieved with optimization maneuvers in case of LMA
malposition. LMA rotation, jaw thrust, head extension, and
flexion were used as optimization maneuvers.

Then the cuff was inflated to the appropriate volume.
Mac blade no. 3 was used in female patients and no. 4 in
male patients. The same researcher inserted all of the laryn-
geal masks (T.S.). A cuff manometer set the cuff pressure to
60 cmH,O. For correct LMA insertion, OLP measurement
and grading were performed by fiberoptic bronchoscopic
imaging through the LMA.

2.4 The fiberoptic staging [12]

Stage 1 was regarded as the vocal cords were not visible,

Stage 2 was regarded as the visualization of the vocal
cords and anterior epiglottis,

Stage 3 was regarded as the visualization of the vocal
cords and posterior epiglottis,

Stage 4 was regarded as seeing only the vocal cords.

2.5 Oropharyngeal Leak pressure measurement
[16]

After the placement of LMA, the fresh gas flow was
adjusted to 3 L/min. When the APL (Adjustable pressure
limiting) valve was closed, the airway pressure displayed on
the anesthesia machine was recorded as OLP when audible
noise inside the mouth occurred. The maximum allowable
pressure was 40 cmH,0O. OLP, peak airway pressure, and
inspiratory volume were measured again after LMA inser-
tion and at the end of the surgery before LM A removal. The
same researcher (K.T.S.), who was blind to the groups, per-
formed OLP measurement and fiberoptic imaging.
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The age, gender, weight, body mass index, ASA, thyro-
mental distance, Mallampati, type of surgery, surgery and
duration of anesthesia, LMA insertion duration, number
of interventions, and the need for optimization maneuvers,
were recorded. LMA rotation, jaw thrust, head extension,
and flexion were used as optimization maneuvers.

2.6 Statistical Analysis

Statistical analysis was performed by using IBM SPSS
Statistics 25. In the paired comparison of numerical data
groups, the Independent Samples T-test was used for those
who complied with the normal distribution, the Mann Whit-
ney-U test, and the One Way Anova test was used for those
who did not. The Chi-Square test was used to examine dis-
crete variables. Results were evaluated at the 95% confi-
dence interval and the significance level of p<0.05.

Residents assessed for

eligibility
n=100
Excluded
l n=0
Randomized
n=100

Allocated to blind insertion

n=50

Failed insertion at third attempt

n=1

Analysed

n=49

Fig. 1 Flow chart of the participants

Allocation

Allocated to VL guided insertion

n=50

Failed insertion at third attempt

n=1

Analysed

n=49
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2.7 Sample size calculation

When the difference between the groups in terms of OLP
is 20%, the standard effect size is 0.67, 5% margin of error,
with the power of 90%; thus, 48 cases should be included
in each group.

3 Results

A total of 100 patients were included in the study. The laryn-
geal mask could not be inserted in one patient from each
group, excluding them from the study as tracheal intuba-
tion was performed (Fig. 1). Data analysis of a total of 98
patients was performed. Forty-nine patients were included
in the group where LMA was inserted using a video-laryn-
goscope, while 49 patients were in the blindly inserted
group. The ages of the patients ranged between 18 and 65
years (47.96+13.99 years). Fifty-six patients were female
(56.1%), and 43.9% were male. Both demographic data
(Table 1) and hemodynamic data (Table 2) of the patients
were similar.

The fiberoptic staging scores were: grade 1 in 8.2% of
patients, grade 2 in 24.4% of patients, grade 3 in 44.8% of
patients, grade 4 in 22.4% of patients in the control group.

Table 1 Demographic characteristics of the groups

Control Group VL Group

(n=49) (n=49) p
Age (years) 50.06+13.46(53) 45.86+14.34(51) 0.117"
Gender 26(53.1%) 29(59.2%) 0.541%
Female55 (56.1%)
Male43(43.8%) 23(46.9%) 20(40.8%)
BMI 28.04+3.03(28)  27.18+3.13(27)  0.068™
Duration for 49.63+19.5(45)  50.24+24.76(45) 0.503™
surgery (min)
Duration for anes- 53.96+19.97(50) 55.67+25.26(50) 0.935™
thesia (min)
Thyromental 6.76 £0.66(7) 6.65+0.93(7) 0.679™
distance (cm)
Number of 1.27+£0.61(1) 1.20+0.46(1) 0.764™
interventions
Duration of inser-  16.60+13.58(13) 14.22+6.21(12)  0.643™
tion (sec)
Fiberoptic staging 4(8.2%) 6(12.2%) 0.260
1
2 12(24.4%) 14(28.6%)
3 22(44.8%) 25(51.0%)
4 11(22.4%) 4(8.2%)

™ Mann Whitney U test: values are given as mean+standard devia-
tion (median)

K Chi-square test: values are given as frequency (percentage)

*p <0.05: statistically significant difference

VL: Video-laryngoscope

BMI: Body Mass Index
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On the other hand, they were grade 1 in 2.2% of patients,
grade 2 in 28.6% of patients, grade 3 in 51% of patients,
grade 4 in 8.2% of patients in the VL group (p=0.260)
(Table 1). Peak airway pressures were similar within groups
(Table 2). All laryngeal mask airways were successfully
inserted in both groups at the first attempt. “Pre-extubation
OLP” values were found to be significantly higher in the
VL group (p<0.05) (Table 2). Pre-extubation peak airway
pressure values were found to be similar in both groups.
The LMA-Classic insertion times were comparable between
groups (16.60+13.58 vs. 14.22+6.21 s, p=0.643, Table 2).

The Modified Mallampati Scoring system was found to
be statistically similar (Table 3). While the optimization
maneuver was required in 16 patients (33.3%) in the control
group, this requirement was limited to 11 patients (22.4%)
in the VL (Video-laryngoscope) group (p=0.232, Table 3).

4 Discussion

In this prospective, randomized, double-blind study, LMA
insertion was evaluated in adult patients. The number of
attempts, success rate, fiberoptic staging scores, and peak
airway pressures was found to be similar. Before extuba-
tion, OLP was significantly higher in the VL group.
Difficult insertion may result in suboptimal LMA posi-
tioning. Controversial results of several studies evaluating
ideal insertion conditions have been published. Campbell et
al. [6] compared fiberoptic imaging between blind insertion
and direct laryngoscopy. While insertion within the ideal
position was achieved with a direct laryngoscope in 91.5%
of cases, this rate was 42% in the blind group. Patil et al.
[17] have shown that blind insertion is comparable to laryn-
goscopic insertion in terms of hemodynamic parameters,
and fiberoptic scores in proseal LMA insertion. In this study,
a direct laryngoscope was used, and no significant differ-
ence was found in terms of accuracy of positioning, and
hemodynamic parameters. In another study where direct
laryngoscopy was compared with a blind insertion, accord-
ing to the Campbell category, the percentage of epiglottis
covering glottic opening similar [7]. Similar to the men-
tioned studies, no difference was found between the groups
in terms of fiberoptic scores and hemodynamic data in our
study. In a study by Joshi S. et al., it was reported that fiber-
optic grade 2, 3 and 4 images obtained after LM A placement
were suitable for adequate ventilation [18]. In our study, it
was found that fiberoptic evaluation was 2 or higher in 87%
of the patients in the VL group and 91% of the patients in
the blind group. However, in case of LMA placement mal-
position, optimization maneuvers were used in 22.4% of the
patients in the VL group, while this rate was 33.3% in the
blind group. Therefore, although the fiberoptic rating was
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similar between the groups, it was seen that higher optimi-
zation was required to achieve a better fiberoptic image in
the blind group.

Video-laryngoscopes are widely used in routine and
difficult airway management today. A prospective study
including one hundred and nineteen patients revealed that
video-laryngoscopes increase the first attempt success rate
of LMA insertion [19]. However, the authors used Storz
CMAC D blade for Proseal™ laryngeal mask airway place-
ment in this study. D blade is a non-standard blade and
is preferred in difficult intubation [14]. Our study used
a video-laryngoscope with a standard Mac blade, which
we use more frequently in our daily clinical practice. We
believe it can guide clinicians as a rescue technique when
LMA insertion is difficult.

OLP s used to evaluate appropriate LMA placement and a
value of 25 cmH,O or higher is recommended [20]. In addi-
tion to ensuring adequate ventilation, increased OLP also
prevents the aspiration of gastric contents into the airway
due to high-pressure ventilation. OLP is a reliable method
for predicting successful and correct LMA placement [21].
In our study, OLP was above 30 cmH20 in both groups after
LMA placement and there was no difference between the
groups. However, while the OLP value before extubation
was 36.29+7.09 in the VL group, it was 33.79 + 8.84 in the
blind group, and there was a significant difference between
the two groups. Therefore; we predict that obtaining higher
oropharyngeal leak pressure values with VL can benefit sur-
geries requiring prolonged positive pressure ventilation.

Laryngeal mask insertion is associated with fewer upper
airway complications than tracheal intubation [22]. How-
ever, LMA may cause lacerations in the upper airway due
to trauma. One advantage of using the VL is that it can be
detected instantly and intervened if trauma develops dur-
ing insertion. Moreover, laryngoscopy can be performed
without applying extra power through a video camera, pre-
venting sympathetic discharge. Our study’s lack of a signifi-
cant increase in mean arterial pressure and heart rate values
supports this. Due to such advantages, we believe that VL-
guided LMA insertion may enter our clinical practice more
in the future. However, it is clear that further studies are
required. Besides, with the VL-guided technique, the inser-
tion time was not prolonged. Contrary to our results, Kim
et al. [8] reported a prolongation in insertion time in their
study comparing direct laryngoscopic insertion with blind
insertion. Moreover, the direct laryngoscopy group obtained
an increase in oropharyngeal cuff pressure. However, higher
leak-tightness pressures were achieved when using VL in
our study.

Table 2 The comparison of hemodynamic parameters, SpO, and oro-
pharyngeal leak pressures between groups

Control Group VL Group

(n=49) (n=49) P
Pre-induction 98.82+£14.01 100.73 £14.55 0.508¢
MAP (mmHg)
Post-insertion 81.76+£16.30 85.72+17.26 0.250¢
MAP (mmHg)
Pre-induction 81.63£15.15 79.76£13.33 0.520¢
HR (beat/min)
Post-insertion 77.98+13.50 75.45£12.56 0.342s
HR (beat/min)
Pre-induction 98.79+0.88(99) 98.71+2.87(99)  0.081™
Sp0,(%)
Post-insertion 99.23+0.81(99) 99.61+0.64(100) 0.07*™
SpO,(%)
Pre-extubation 33.79+8.84(32) 36.29+7.0936)  0.042*™
OLP (cmH,0)
Post-insertion 32.45+8.68(30) 35.55+8.66(35)  0.064™
OLP (cmH,0)
Pre-extubation 14.79+3.35(15) 15.22+3.08(14)  0.486™
peak pressure
(cmH,0)
Post-insertion 14.23+3.34(14) 14.18+2.57(14)  0.771™

peak pressure

(cmH,0)

s Independent Samples T-test: values are given as mean +standard
deviation

™ Mann Whitney U test: values are given as mean +standard devia-
tion (median)

*P <0.05: statistically significant difference

VL: Video-laryngoscope

OLP: Oropharyngeal leak pressure

MAP: Mean Arterial Pressure

HR: Heart Rate

SpO,: Peripheral oxygen saturation
4.1 Limitations

One limitation of our study was the small sample size. We
assume that the significance rate may change in studies com-
paring the higher number of patients. Another limitation was
that this study was performed only in patients with normal
airway examination. The LMA is recommended as a rescue
technique in unexpected difficult airway management. The
next step, fiberoptic intubation through supraglottic airway
devices, was defined in the DAS (Difficult Airway Society)
difficult airway guide [23]. Therefore, comparative studies
on LMA insertion in difficult airways are needed. Another
limitation is the fact that we used 1st generation SGAD in
our study. Some guidelines recommend the use of the 2nd
generation SGAD, which has a ventilation port as well as a
gastric channel. Further comparative studies are needed on
the subject.

@ Springer



1254

Journal of Clinical Monitoring and Computing (2022) 36:1249-1255

Table 3 Intergroup comparison of Modified Mallampati Scores and
optimization maneuver

Control VL Group

Group

(n=49) (n=49) P
Mallampati 12(24.5%)  19(38.8%)  0.302%
1
2 34(69.4%) 26(53.1%)
3 3(6.1%) 3(6.1%)
4 0(0.0%) 1(2.0%)
The need for Optimization 16(33.3%) 11(22.4%) 0.232%

Maneuver
X Chi-square test: values are given as frequency (percentage)

VL: Video-laryngoscope

5 Conclusions

In conclusion, when the VL-guided technique was used in
LMA insertion, the fiberoptic position score, peak airway
pressure, and hemodynamic parameters were found to be
similar between the groups. An increase in oropharyngeal
cuff leak pressures was observed without a prolonged inser-
tion time or a decrease in insertion success. The findings of
our study suggest that the VL-guided LMA insertion with
a standard blade technique may be a helpful alternative to
blind insertion.
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