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Abstract

Background & Objective: With the extensive use of the laryngeal mask airway (LMA) for anesthesia as well as in
emergency airway management, learning alternative techniques of insertion is essential for the safe and quick use
of the device in some cases. The smooth and quick insertion of LMA leads without repeated attempts reduce the
consequent complications. We compared standard technique with 180° rotation with inflated cuff technique for
LMA Classic insertion.

Methodology: This study was done in Basrah University Medical Center from 1st January 2019 to 31st December
2019. During this period, in 397 patients LMA was used for general anesthesia. Out of these, in 197 patients we used
180° rotation technique of insertion of LMA with fully inflated cuff and in 200 patients the standard method was
used as a control group. The patients’ ages ranged between 15 and 45 y, and they were scheduled to undergo short
surgical procedures and to require general anesthesia.

Results: Three hundred and ninety-seven (397) participants were enrolled in this study with a mean age of 35.7 + 14
y. Of those, 154 (38.8%) were males. The new method showed higher sensitivity and accuracy rate (97.4%, 95.9%,
respectively) compared to the standard method.

Conclusion: The new method is a suitable technique that enhanced the ease of LMA insertion and successfully placed
the device within a shorter time without complications compared to the standard method of insertion.
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1. Introduction

Laryngeal mask airway (LMA) is a supraglottic airway
device used to control the airway during the

180° rotation.'® The laryngoscope was used by some
authors to aid LMA insertion.t”'® Some authors tried
different types of LMA.®

administration of anesthesia in the operating room and
for emergency airway management. The device is
frequently used by anesthesiologists in a variety of
operations.>1® Many techniques have been used for its
insertion other than the classic one, including thumb
finger directed, and 90° rotation.!* 12 Conventionally,
during insertion, the cuff of the LMA is usually
completely,’®* or partially inflated.** ' However,
Brimacombe and Berry (1993) used a fully inflated cuff
with a standard approach and a fully deflated cuff with

Besides a skill of successfully insertion of an LMA, the
anesthesiologists need to know the appropriate size
selection; both are learnt through a learning curve. The
LMA size can be determined using different criteria; the
gender-based LMA size selection was used by some
authors.*® Others used a tongue—width based formula, 2%
or a weight based formula.?? In clinical practice,
anesthesiologists use clinical tests to judge the correct
anatomic placement of the LMA.2® A fiberoptic scoring
system for standardized evaluation of the LMA position
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following its insertion into the hypopharynx was
proposed previously by a researcher % and was
considered in this study.

A review of the literature regarding validation and
clinical application of a new LMA insertion technique
involving a fully inflated cuff with 180° rotation revealed
only few publications. Thus, we conducted this study to
validate this new method for correct anatomic placement
of the LMA and to compare it with the standard
technique.

2. Methodology

This study was conducted in Basrah University Medical
Center, from 1st January to 31st December 2019. The
Research and Ethical Institutional Review Committee of
the University of Basrah / College of Medicine granted
the ethical approval for this study. During the study
period, 397 LMA insertions were done for patients aged
between 15 and 45 y for administration of general
anesthesia (GA). They underwent short surgical
procedures requiring GA. Written informed consent was
obtained from all the patients or their first-degree
relatives before anesthesia. The patients were generally
in good physical health (ASA Grades | and I1). Exclusion
criteria included body mass index (BMI) greater than 25
kg/m?, Mallampati class 1V, cervical spine problems,
upper airway pathology, and mouth opening less than
three finger breadths. To ensure safety, patients were
asked to remove any chewing gum or any other foreign
materials from their mouth to reduce the risk of slipping
along with the LMA during insertion. For determining
the degree of difficulty of a direct laryngoscopy or
intubation risk, each patient’s tongue size to pharyngeal
size was scored according to the Mallampati grading
system.?> All patients were fasting as a routine
recommendation before GA to reduce the risk of
regurgitation and aspiration. Routine laboratory
investigations were requested, including fasting blood
sugar, renal function, and complete blood count.
Routinely, each patient was subjected to standard clinical
monitoring. Induction of anesthesia was carried out with
propofol 1.5-2.5 mg/kg IV. After the loss of eyelash
reflex, suxamethonium chloride 0.5 mg/kg of was given
to produce relaxation of the jaw muscles. An assistant
performed the jaw thrust and mouth opening maneuver.
The size of LMA was determined according to the
weight-based formula; LMA size = 1 + BW/20, where
BW indicates body weight (in kg) rounded up at the first
digit.??

Patients were randomly assigned and categorized into
two groups; Group | — the study group, and Group Il —
the standard (control) group.

The procedure included two steps. In the control group,
the standard method was used for insertion with the cuff

two techniques for LMA insertion

fully deflated using index finger directing the device
along the palate and downwards, then the cuff was
inflated to the recommended volume, and upward
movement of the device was observed indicating final
placement. While in the study group, the cuff was fully
inflated as recommended by the manufacturer to 20 ml
and 30 ml for sizes 3 and 4, respectively, and the LMA
was inserted backward, sliding over the hard palate.
Once it passed the oral cavity and the laryngeal mobility
was seen, the device was rotated in 180° until a black line
on the LMA was observed in the midline of the incisors.
This maneuver produced an audible click, which
indicated proper placement. The devices were then
connected to the breathing system to assess the primary
outcome. The expiratory valve was adjusted to 15
cmH20, and two manual ventilations were given to
observe chest movement. This was followed by another
four ventilations to auscultate and ensure bilateral air
entry. Other features that helped to judge acceptable
placement included the absence of gurgling, no
resistance to manual ventilation, good oxygen saturation,
and a reasonable capnography trace.

The stopwatch was used to monitor the time for insertion
and final placement. Each LMA insertion procedure was
recorded from placing the device at the incisors until
satisfactory auscultation ensured bilateral air entry
without an audible leak. Absent leak indicated high
orolaryngeal pressure and device fitness. If a leak
presented, the device was manipulated or the cuff
inflated to the additional volume. On the other hand, if
there was a gurgle, the attempt was considered failed, and
the device removed to try another one; additional 0.5
mg/kg of suxamethonium was given for the third trial.
Only three attempts were allowed.

For inspection of the device, a Reister flexible endoscope
mounted to a camera, and a screen was used to evaluate
the anatomic position using Brimacombe and Berry,
(1993) scoring system.?* The proper mounting of LMA
needs to achieve an anterior displacement of the
epiglottis, thus supplying a direct view of the vocal cords
by a fiberoptic endoscope. True positive results were
considered with grades 4, 3, and 2, while grade 1 was
considered false positive. Ten minutes after fiberoptic
evaluation, the stability of the device was assessed by an
absent leak on manual ventilation.

Statistical analysis: IBM SPSS software was used for
statistical analysis. Results were expressed as
frequencies or means * standard deviations. Frequencies
or means were compared using X2 and t-test,
respectively. Sensitivity, specificity, and accuracy rates
were calculated. Moreover, linear regression analysis
was done to determine the predictors for full-time
insertion of the laryngeal mask. A p < 0.05 was
considered statistically significant.
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3. Results

Three hundred and ninety-seven participants were
enrolled in this study with a mean age of 35.7 + 14 y. Out
of these, 154 (38.8%) were males (Table 1). The new
method was used in 197 patients, while the standard
group consisted of 200 patients as a control group. There
were no significant differences between the two groups
concerning mean age, sex, Mallampati score, inter-
incisor distance, device size, and the mean blood
pressure at the baseline. The mean pulse rate was
significantly lower at the baseline, after 5 min, and after

two techniques for LMA insertion

10 min in the study than in the control group. The BMI
was significantly higher in the new method group than
that in the control group. No complications were reported
in the new method group (Table 1).

The mean of full-insertion time was short in the new
method (study group) than in the standard group (22.5 =
3.1vs. 25.5 + 7.8 sec; p < 0.001). The insertion success
rate in the 1st attempt was 98% for the new method group
compared to 92.5% for the standard group (Table.2). In
the 2nd attempt, the success rates were 2.0% and 6.5%
for the new and standard methods, respectively.

Table 1: Demographic data and clinical characteristics

Character Study group Standard group
(n=197) (n=200)
Male sex 76 (38.2) 78 (39.0) 0.828
Age (y), Mean + SD 35.2+13.7 36.2+14.3 0.455
BMI (Kg/m?), Mean + SD 22.0+2.1 21.4+23 0.010
Mallampati test
Class 1 180 (91.4) 179 (89.5) 0.749
Class 2 12 (6.1) 13 (6.5)
Class 3 5 (2.5) 8 (4.0)
Pulse rate (beats/min) Mean + SD
Baseline 81.8+3.9 82.9+43 0.010
After 5 min 76.8+4.7 81.6+55 <0.001
After 10 min 71.2+53 81.2+6.2 <0.001
Inter-incisor distance
3 fingers 17 (8.6) 28 (14.0) 0.091
> 3 fingers 180 (91.4) 172 (86)
Device size
Size 3 89 (45.2) 105 (52.5) 0.160
Size 4 108 (54.8) 95 (47.5)
OLP range, cm
<15 8(4.1) 36 (18) <0.001
215 189 (95.9) 164 (8.2)
Mean BP (mmHg) (Mean + SD)
Baseline 93.3+7.4 93.2+6.8 0.885
After 5 min 90.7+£4.1 946+7.0 0.003
After 10 min 86.1+7.5 88.8 £10.1 <0.001
Oropharyngeal pressure (Mean + SD) 20.1+1.7 16.3+2.6 <0.001
Complications
No complication 197 (100) 178 (89.0) <0.001
Blood stained device 0 (0) 19 (9.5)
Sore throat 0(0) 3(1.5)

Data presented as n (%), unless described otherwise.
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Figure 1: Full-insertion time by study groups

The 3rd insertion attempt was only required for the

standard group with a success rate of 1%.

In the new method (study) group, the median full-
insertion time was significantly shorter, at 23 seconds
[Interquartile range (IQR) 21-25], while the median time
in the standard group was 24 seconds (IQR 18-32)

(Figure 1).

two techniques for LMA insertion

The independent effects of the studied
variables on full-insertion time were
examined using multivariate linear logistic
regression analysis. The new method of
insertion, OLP range, and inter-incisor
distance were found to be significant
independent predictors of full-insertion
time. They explained 8.6% of the variability
in the time of insertion. The new method
appears to be the strongest predictor that
explained 6.0% of the variability (Table 3).

The new method showed higher sensitivity
and accuracy rate (97.4%, 95.9%
respectively) compared to the standard
method (91.8%, 79% respectively) as shown
in Table 4.

4. Discussion

Anesthesiologists may require alternative techniques for

LMA insertion if the insertion is difficult or fails. They

usually choose a technique based on their training and
familiarity so that airway maintenance can be
accomplished safely and comfortably. Most common
technique depend on a finger guide for insertion with risk

of contamination or finger trauma, and this concept

needs some attention.”® Also,

Table 2: Full-insertion time and success rate by groups most methods require  cuff

inflation after insertion, which

Character ‘ Study group ‘ Standard ‘ p-value might result in device movement

group

even when the attempt was

Full-insertion time, Mean £ SD | 22.5 £ 3.1 25578 < 0.001 successful. Effective, safe

Success rate, n (%) insertion and correct placement to

1st attempt 193 (98.0) 185(92.5) | 0.042 ensure adequate ventilation and

2nd attempt 4(2.0) 13 (6.5) oxyggnatlon represer)tlng proper

3rd attempt 0(0) 2(1.0) function are two main outcomes

— to be considered. These outcomes

Time given in seconds depend on familiarity with each

technique, adequate training, and

optimum conditions provided to

Table 3: Linear regression analysis the anesthesiologist.

= Aghamohammadi et al. used mini

Variable ‘ Beta ‘ R2 ‘ p-value dose suxamethonium chloride,

New method 0.262 0.060 < 0.001 while Aoyama et al. used triple

OLP range 0.114 0.074 0.02 maneuvers to - enhance the

e ; technique. 2728

Inter-incisor distance -0.1186 0.086 0.025

Our study conducted a new

technique in which the device is

— - - - - inserted easily without digital

Table 4: Validity of the groups judged by fiberoptic evaluation manipulation during insertion. It

Sensitivity | Specificity | Accuracy JERANNLCINIeULCICN gl

rate anesthesiologists and medical

" 5 " personnel who use LMA as there

Study (NEW method) 97.4% 0% 95.9% is less risk of contamination or

Standard 91.8% 6.7% 79% trauma to their fingers. The
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technique utilizes fully inflated device with back to the
front followed by 180° rotation with the reflection of
click and corresponding proper anatomical placement
judged by the fiberoptic view that was proposed by
Brimacombe and Berry in 1993.24 The click was found
to be 97.4% sensitive as an indicator of successfully
positioned LMA and is related to compact adherence to
the larynx with corresponding sealing that enhanced
positive pressure ventilation and prevents any leak
providing higher oro-laryngeal pressure. This feature is
considered a valuable sign of correct placement.? It is
well known that conventional techniques which employ
a deflated cuff depend upon an upward movement of the
device after inflation; this observation has been reported
in literature to be only 92% sensitive,”® which is
comparable to findings in this study with the standard
group. There is no significant difference in the
demographic characters of the patients in the two groups
except body mass index, although it is within the normal
range. In terms of insertion time, the meantime for final
placement was significantly shorter than in the standard
group, and this difference is attributed to the difficulty
encountered by tongue impedance, additional time
required for cuff inflation, and device manipulation until
final placement. The current study demonstrated
different time intervals required for insertion and
placement in techniques using deflated cuff; Goyal et
al.* mentioned that the meantime in the thumb insertion
group was (34 £ 17 sec), which was longer than the index
finger group (29 + 28 sec). Other researchers showed that
the mean interval of placement with the Proseal laryngeal
mask airway was longer (23.67 * 1.83 s) in contrast to
the supreme laryngeal mask airway (20.58 + 1.73 s).
13181926 This fluctuation in time is due to different
definitions of time measurement. In the current study, the
time was measured from the beginning of insertion till
six manual breathings in comparison with the previous
studies that calculated the time from the beginning of
insertion until satisfactory first ventilation. The first
attempt was 98 % successful in the new technique
compared to 95% with the standard one. The results are
attributed to the proper approach.

Furthermore, stability was considerable in the study
group as seen by higher oro-laryngeal pressure and
absent leak 10 min after fiberoptic evaluation. This is
attributed to compact adherence of the cuff to the larynx.
Higher orolaryngeal pressure was recorded in other
studies when insertion was directed by laryngoscopy or
the position of the cuff adjusted by head position.!8 2% 30

Although the same lubricant technique was used in both
methods, unlike the standard technique, no blood
staining was noticed in the new one, and this is due to the
passage of the smooth surface of the inflated cuff over
oro-laryngeal structures. In contrast, bloody tinged saliva
in the standard group may have been caused by minor

two techniques for LMA insertion

trauma by the wrinkled deflated cuff—authors utilizing
standard techniques recorded such events.3* No patient in
whom the new maneuver was used suffered from sore
throat. This is possibly due to better stability and less
manipulation required for final placement.

5. Conclusion

The new technique of LMA insertion with fully inflated
cuff rotated at 1800 rotation during insertion offers a
shorter time for successful anatomical placement, with
minimum complications as a fully inflated cuff smoothly
slides along the palate and is easily rotated to a 1800
angle. The author recommends this technique to be used
in anesthetic practice as a sole method, or as an
alternative technique, whenever there is a difficulty.
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