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ABSTRACT

Background & Objective: A number of supraglottic airway devices (SADs) are being used for
airway management and newer devices are being introduced. This study compared insertion
characteristics of two SADs namely LMA Supreme (LMAS) and Laryngeal tube with suction
(LTS) in short duration surgery, including insertion success rate, ease of insertion, time taken to
insert and the number of attempts required to secure the airway.

Methodology: This prospective analytical cohort study compared the insertion
characteristics for two devices in short duration surgeries. Sixty six ASA Class | and Il patients
were divided into two groups of 33 each. Insertion characteristics of the two airway devices
were assessed for insertion success rate, ease of insertion, number of insertion attempts, time
required for successful insertion and leak pressure. Ease and time for insertion of Ryle's tube,
hemodynamic and respiratory parameters during and immediately post insertion as well as
postoperative airway morbidity (sore throat, dysphagia and hoarseness) was also compared.
Data was analyzed with SPSS statistical software. Statistical significance: p value < 0.05 was
considered to be statistically significant.

Results: Both LMAS and LTS secured effective airway in less than 30 sec. LTS was inserted in
first attempt in 69.7% patients compared to 84.8% in LMAS group. LTS was easy to insert with
no resistance in 42.4% patients and LMAS in 69.7% patients. Mean time for establishment of an
effective airway was 24.06 + 2.54 sec and 20.39 + 2.19 sec with LTS and LMAS respectively
while for Ryle's tube (RT) insertion it was 18.70 = 2.40 and 17.27 * 2.30 sec. LMAS was
associated with lower leak pressure and thus lower incidence of laryngotracheal
complications.

Conclusion: Both LMAS and LTS are useful alternatives to endotracheal intubation and
provide effective and safe airway within 30sec. Success rate of insertion at first attempt is
higher with LMAS. The LMAS was easier and faster to insert than the LTS and RT insertion was
easier and faster through LMAS. The airway leak pressure was higher with LTS. Both devices are
associated with minimal hemodynamic response. Incidence of post-operative airway
morbidity was less with LMAS. LMAS was found to be a reliable and better airway management
option for patients undergoing short surgical procedures under general anesthesia.

Key-words: Supraglottic airway devices, Supreme LMA, Laryngeal Tube with suction, Leak
pressure
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INTRODUCTION

A number of supraglottic airway devices (SADs) have
been introduced in airway management, and offer a
simple and effective alternative to endotracheal
intubation.

There has been a rapid rise in day care surgery
throughout the world. In our institute the percentage
of day care surgeries is around 15-20%. With increase
in the popularity of the day care surgeries, SADs have
become more popular among anesthesiologists as they
are less invasive and can be used in a spontaneously
breathing patient without the use of a muscle relaxant.
This leads to shorter stay in post-anesthesia care unit
and early discharge from hospital.*

LMA Supreme (LMAS) and Laryngeal Tube with
Suction [LTS] are second generation SAD that
provide gas tight seal and have a gastric drainage
facility thus overcoming the disadvantage of the risk
of aspiration with the use of classic LMA. LMAS is
widely accepted in the airway management during
short duration elective surgical procedures.”™ We
wanted to evaluate and compare the insertion success
rate, insertion characteristics as well as the quality of
airway secured using LTS in patients presenting for
short duration surgeries at our hospital. We compared
these findings with LMAS.

METHODOLOGY

This study was conducted at a tertiary health care
center during the period July 2013 to February 2015.

After obtaining permission from the institutional
ethics committee and written informed consent 66
ASA grade | & Il patients of both sexes, between 18-60
years of age, with BMI of < 30 kg/m’ scheduled for
elective surgeries lasting for less than 2 hrs, were
recruited in this study.

The exclusion criteria was: Patients with less than
2.5cm mouth opening, abnormality of neck or cervical
spine disease, history of hoarseness, gastro-
oesophageal reflux disease, active or arecent history of
upper respiratory infection , obstructive sleep apnea
and increased risk of aspiration.

We tested the hypothesis that these devices did not
differ in insertion characteristics when used to achieve
airway without use of muscle relaxant.

The primary objective of the study was to assess and
compare LMAS and LTS with respect to insertion
success rate. The secondary objectives were to also
compare ease of insertion of the device, time taken for
the insertion of the device, number of attempts
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required for securing the airway, leak pressure, ease of
insertion of gastric tube, time taken for insertion of
gastric tube and any post-operative laryngo-tracheal
complications like post-operative sore throat,
dysphagia, and hoarseness.

Sample size was calculated on the basis of the
anticipated difference in success rate of insertion
between the two devices, we used published data of
success rate for insertion from a previous study’. In
this study, the insertion success rate was 70% for LTS
and 95% for LMA Supreme. Assuming the power of
study 80% and significance level of 0.05, we calculated
a sample size of 33 patients per group with a total of 66
patients using following formula

0 (Za/2+zp)2[r91(1— 6,)+6,(1-6,)]
I (6,-6.)

Although use of both LMAS and LTS is a standard
practice in our hospital as an alternative to
endotracheal intubation, the availability of these two
devices depends on presence of department funds for
purchase of these devices and the availability of
ethylene oxide gas sterilization facility for LTS. Thus
the allocation of a patient to a particular group
depended on which device was available on the day of
surgery. A convenience sampling method was
therefore used to select and classify the patients
depending upon which device was available for use.
Group 1 had LMAS of appropriate size inserted and
Group 2 had LTS of appropriate size inserted.

All patients were assessed the day before surgery, and
the device to be inserted was explained to the patient
All patients were investigated as per the institutional
protocol with complete blood count, chest X-ray,
random blood sugar and blood urea, serum creatinine,
serum electrolyte, serum bilirubin liver enzymes and
ECG inall patientsabove 40 years of age.

On the day of surgery, An appropriate sized SAD to be
inserted was prepared . We used the appropriate size of
airway device as per manufacturer's recommendation.
All insertions were made by an anesthesiologist with
minimum two year experience and who had inserted
each SAD at least 50 times. Only two attempts were
allowed for insertion of the device. If there was failure
to secure airway in two attempts, the patient was
intubated with appropriate sized endotracheal tube.
We also observed for any incidence of desaturation,
coughing, bronchospasm or vomiting.

In the operating room the intravenous access was
secured. Standard monitoring was with pulse
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oximeter, non-invasive blood pressure monitor,
cardioscope for ECG monitoring, capnometer and cuff
pressure monitor.

The two groups were comparable with respect to age,
weight, sex, American Society of Anesthesiologists
(ASA) class and the baseline hemodynamic
parameters (Table 1).

The same standard balanced anesthesia technique and
standard monitoring was used for both groups. All the
SADs were inserted by the same qualified
anesthesiologist without using a muscle relaxant. All
patients were premedicated with IV glycopyrrolate
0.004 mg/kg, IV midazolam 0.03 mg/kg, IV

ondansetron 0.08mg/kg and 1V fentanyl 2 mcg/kg.
After pre-oxygenation, anesthesia was induced with
IV propofol 2.5-3 mg/kg. Adequate depth of anesthesia
was confirmed when there was no motor response to
jaw thrust’.

Patients were given the sniffing position to allow
introduction of SADs. Semi sniffing position was
givenforinsertionof LTS.

LMAS size 3 was used for small adult weighing 30-50
kg, four for medium adult weighing 50-70 kg and five
for large adult weighing 70-100 kg

LTS size 3 was used for small adult with height < 150
cm, 4 for medium adult with height of 155-180 cm 50-
70kgand 5 for large adult with height of =180cm

The efficacy of the device to achieve a secure airway
was assessed by the following parameters.

Success rate at insertion was assessed as percentage of
patients with successful insertion in first and second
attempts.

Ease of insertion of the device was assessed by using a

subjective scale of 1-4*°: 1-Very easy (no resistance), 2-
Easy (mild resistance), 3- Difficult (moderate
resistance), 4- Very Difficult (inability to insert the
device). Time taken for insertion of the selected device
was counted as the time from the moment the face
mask was removed until the first capnography
upstroke on the capnometer after insertion of the
device. Number of insertion attempts required to
secure the airway was documented.

The leak airway pressure around the cuff was graded as
follows: The intra-cuff pressure was measured using a
hand held aneroid Portex manometer and the cuff
pressure was maintained at 60 cmH,O. The air volume
used to inflate the cuff was adjusted (either increased
or decreased) to achieve the intra-cuff pressure of 60
cmH,O. The pressure limit of the anesthesia circuit
was set to 40 cmH,O, the adjustable pressure limiting
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valve was closed and airway pressure was increased
steadily with a continuous flow of oxygen (3 I/min).
Leakage was defined as air escape audible with a
stethoscope placed on the larynx, and leak pressure
was defined as the airway pressure at which leakage
was first detected. It was graded as 1- less than 20 cm
H,0, 2as 20-30 cm H,0, 3as more than 30 cmH, 0.

Ease of insertion of gastric tube was graded on 1-3
scale: 1- Easy, 2- Difficult, 3- Unable to pass’. Time
taken for insertion for gastric tube was counted from
the start of the gastric tube insertion to the
confirmatory insufflation of air into stomach heard on
auscultation over epigastrium

The safety of the device was assessed by hemodynamic
parameters (heart rate and mean arterial pressure ) at
baseline, at insertion, and in immediate post insertion
period. Respiratory parameters i.e.oxygen saturation
and end tidal carbon dioxide (EtCO,) were measured
after insertion and throughout surgery. Any incidence
of coughing, laryngospasm, desaturation and
vomiting was also noted.

Incidence of postoperative complications was noted:
Sore throat, dysphagia and hoarseness at one hour and
24 hours, grading of sore throat was done on a sore
throat scale i.e. 0 — no sore throat, 1 — mild sore throat
(complains of sore throat only on asking), 2—moderate
sore throat (complains of sore throat on his own), 3 -
severe sore throat (associated with throat pain).

The patient was excluded from the study if number of
attempts of insertion of the SAD was more than 2 or
there was lack of square wave capnograph tracing on
connection of circuit or inadequate tidal volume or
excessive gastric insufflation and was considered as
failed case. In these patients endotracheal tube was
used to secure the airway.

RESULTS

A total of 66 patients were studied with 33 patients in
each group. Analysis of results between the groups was
done using Chi-square test and Fischer's exact test.
For statistical significance p value < 0.05 was
considered to be statistical significant.

Both groups were comparable with regards to age, sex,
weight, and ASA grade and baseline hemodynamic
parameters with no statistically significant difference
between the two groups (Table 1).

Comparison of number of attempts at insertion and insertion
success rate: LTS was inserted in first attempt in 69.7%
patients compared to 84.8% in LMAS group. This
difference in the success rate at first attempt was
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Table 1 Comparison of ASA grade, Demographic & Haemodynamic Parameters

Variables | Group m Fisher’s
Exact
35.82 lO 46 34.00 Unpaired t test 0.169
LMAS 32.33 9.90 32.00 Difference is not significant
LTS 55.58 7.56 56.00 14.50 ‘ 0.133
LMAS 52.88 6.81 52.00 11.00

Difference is not significant
LTS ASAL: 20 ASAII: 13 0.108 0.180

Difference is not
significant

Chi-Square

17.50
17.00

Age (yrs)

Unpaired t test

Weight kg

ASA Grade

LMAS ASAI: 26 ASAILL7

LTS 12 Females 21 Males
Sex 0.215
LMAS 17 Females 16 Males
Preop LTS 77.52 12.71 76.00 21.00
PulseRate | | vAS 74.03 11,51 70.00 15.50
LTS 76.30 12.58 7.81 78.00

LMAS 77.93 10.46 76.00 15.50

Unpaired t test

Difference is not significant

Unpaired t test

Preop MAP

Difference is not significant

statistically significantwith ap value of 0.01.

Second attempt was required in 30.3% patients from
LTS group compared to 15.2% patients from LMAS
group. The difference in the number of attempts was
statistically insignificant with a p Value of 0.142. The
overall success rate was 100% in both groups.

Comparison of ease of insertion: In LTS group, the device
was very easy to insert with no resistance in 42.4%
patients, easy with mild resistance in 36.4% patients
and difficult with moderate resistance in 21.2%
patients.

In LMAS group the device was very easy to insert with
no resistance in 69.7% patients, easy with mild
resistance in 30.3% patients and difficult with
moderate resistance in 0 % patients. This difference
was statistically significant with a p value of 0.009.

Comparison of Leak Airway Pressure: In LTS group, the
airway leak pressure was less than 20 cm of H,O in
45.5% and 20-30 cm of H,O in 54.5% patients. In
LMAS group, the airway leak pressure was less than 20
cm of H,0 in 81.8% and 20-30 cm of H,O in 18.2%.
This difference was statistically significant with a p
value 0f 0.002.

Comparison of Ease of RT insertion: In LMAS group,
RT was easy to pass in 87.9% patients and difficult in
12.1% patients. In LTS group, RT was easy to pass in
81.8% patients and difficult in 18.2% patients. The
difference was statistically not significant with a p
value 0f 0.492.

Comparison of Time for Effective Airway and Ryle's tube
insertion: TFEA (time for effective airway- time from
the moment the face mask was removed until the first
capnography upstroke after insertion) and TFRT
(time for RT- from the start of gastric tube insertion to
confirmatory insufflation of air into stomach heard on
auscultation over epigastrium) were monitored. Mean
time for airway device insertion was 24.06 = 2.54 sec
and 20.39 *+ 2.19 sec in LTS and LMAS groups
respectively while time for RT insertion was 18.70 =
2.40secand 17.27 = 2.30secin LTS and LMAS group
respectively. The difference in both these parameters
was statistically significant with p value of 0.000 for
TFEAand0.017 for TFRT.

Comparison of Post-operative sore throat at one hour: Sore
throat at 1 hour — No sore throat was noted in 93.9%
cases in LMAS and 69.7% in LTS group. Mild sore
throat was noted in only 6.1% cases in LMAS and in
24.2% cases in LTS group. Moderate sore throat was
noted in 0% cases in LMAS and 6.1% cases in LTS
group. Thus 28.3% patients from LTS group had some
degree of sore throat while only 6.1% patients had sore
throat in LMAS group. Severe sore throat was not
found in any of the patients from either group. This
difference in the incidence of mild sore throat at 1
hour (24% for LTS and 6% for LMAS) was found to be
statistically significant using Pearson Chi — Square
test (P=0.034).

Comparison of post-operative sore throat at 24 hour: No
sore throat was present in 97% cases in LMAS and
87.9% in LTS group while mild sore throat was
present in 3% case in LMAS and in 12.1% in LTS
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group. Moderate and severe sore throat was not found
in any cases 24 hour after surgery in either of the
group. This difference was not found to be statistically
significant with a p value of 0.163 using Pearson Chi —
Square test.

Comparison of post-operative dysphagia: We evaluated
and graded dysphagia as nil, mild and severe °.
Dysphagia was not noted in any patient in LMAS
group while mild dysphagia was noted in 5 patients
(15.2%) in LTS group and this difference was found to
be statistically significant (p=0.02). Hoarseness was
present in one patient in each group (3%) and it was
statistically insignificant (p=1.000).

Heart rate, MAPR, SpO, and EtCO, was noted and
compared at following times in both groups:
preoperative, pre-induction, at insertion, 5, 10, and 15
min after insertion. No statistical significant
difference was observed between the two groups at any
time with a p value of = 0.05 for all outcomes at all
periods.

DISCUSSION

SADs have become popular in airway management as
a missing link between the facemask and the
endotracheal tube in terms of both anatomical
position and degree of invasiveness. These devices are
often the first to be used in securing airway in
emergency situations and in difficult to ventilate and
intubate patients, both in-hospital and out-of-
hospital." Their less invasive nature and the ability to
introduce them without muscle relaxation makes
them an attractive option to secure airway in short
duration and day care surgeries as the recovery if
faster.”® This prospective cohort study compared
Supreme LMA and LTS with respect to the insertion
characteristics and achievement of a secure airway. In
this study the airway could be secured in all patients
with in two attempts and the overall insertion success
rate was 100%. The insertion success rate at first
attempt was statistically and clinically higher with
LMAS. However the difference in the number
attempts was not statistically significant.

In a randomized study, Russo et al compared | gel,
LMAS and LTS in 120 patients. The first time
insertion success rate was 72% in LMAS and 53% in
LTS.? Belefia, et al studied the efficacy of Supreme
LMA in 140 female patients undergoing
gynecological laparoscopic surgeries. In 123 patients,
insertion was successful in the first attempt (87.8%), in
16 patients in the second attempt (11.4%), and in one
patient in the third attempt (0.7%).° Cook et al
evaluated LMAS in 100 non-paralyzed patients in
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terms of insertion characteristics.” In 90% patients it
was successful in the first attempt and in 10% of
patients in second attempt.

All the above mentioned studies indicate that the
success rate at first insertion attempt with LMAS is
clinically higher. Results from our study also show
that LMAS has higher insertion success rate at first
attemptas comparedto LTS.

Henlin et al’ found LMAS very easy to insert in 61.4%
patients, easy to insert in 30.7% patients and difficult
to insert in none of the patients. In LTS group, it was
very easy in only 16.3% patients, easy in 43.9%
patients, and difficult in 13.3% patients. The results of
our study are similar to the results of these
investigators.

Leak airway pressure was determined as a function of
cuff pressure for the SAD with inflatable cuffs (LMAS
and the LTS). A higher oropharyngeal leak pressure is
an indicator of efficacy and safety of cuff seal when
using SADs. Our study showed that LTS had better
sealing pressure and has better efficacy of the seal and
fitwith the anatomy of supraglottic region.

Henlin et al also showed that airway leak pressure was
higher inthe LTS which was statistically significant.

Ease of insertion of a drainage tube is an indicator of
proper positioning of an SAD. Ryle's tube can be
inserted with ease only if the SAD sits on the tip of
upper esophagus in case LMAS and if the esophageal
cuff is properly positioned in the upper esophagus in
case of LTS. In our study, the RT insertion was faster
through LMAS

The time required for achieving the effective airway
(TFEA) showed that it took longer to achieve secure
airway with LTS as compared to LMAS. Russo et al
found insertion time in LMAS group as 11 +9secand
14 #+ 10 sec in LTS group (p = 0.173) which was
statistically insignificant’. However this study does
not mention the criteria chosen for measuring the
time interval as well as who did the insertions. Thus it
is difficult to compare our results with the results of
thisstudy.

Henlin et al’, defined insertion time as the time from
SAD preparation (removal of SAD from the package,
lubrication etc.) to confirmation of effective
ventilation with a visible EtCO, tracking on the
monitor. The study found the average insertion time
for LMAS group as 70.4 = 32.5 sec and for LTS group
was 107.3 =+ 67.9 sec respectively and this difference
was statistically significant. Our study too found that
it takes longer to achieve effective airway with LTS as
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compared to LMAS. Thus LMAS is better than LTS
with respect to Time needed to secure effective airway.

Cook et al’ found median insertion time of LMAS to
be 18 + 8 sec’ which is similar to the time taken for
successful LMAS insertion from our study.

Thus LMAS is easier to insert, takes shorter time for
securing airway and requires fewer attempts at
successful insertion than LTS. As LMAS is preformed
to closely mimic the anatomy of the upper airway it
has more success rate even in the hands of
inexperienced anesthesiologist.

A statistically higher incidence of sore throat was
found at one hour with LTS in the immediate
postoperative period (p=0.034). This could be
attributed to higher leak pressure in LTS group as
compared to LMAS group. The leak pressure is an
important factor which predicts postoperative airway
morbidity. Incidence and severity of postoperative
sore throat is known to be markedly reduced with
lower cuff pressure and leak pressures.

A statistically higher incidence of mild dysphagia was
noted in LTS group. There was no difference in the
incidence of hoarseness between the two groups. This
shows that LTS leads to higher incidence of post-
operative airway morbidity ascompared to LMAS.

The hemodynamic parameters such as pulse rate and
mean arterial pressure and SpO, as well as EtCO, were
compared and no statistical significant difference was
observed between the two groups during the entire
observation period with respect to these parameters.

Gupta et al compared I-gel and supreme LMA, and
observed no significant difference in mean heart rate
(beat/min) and arterial pressure (mmHg) between the
2groups (p value >0.05).°

Dahaba et al also assessed the hemodynamic response

to insertion of Proseal laryngeal mask airway (PLMA)
and LTS in 60 patients‘and concluded that the LTS
produces a greater and more sustained hemodynamic
response than does the PLMA (p < 0.005). In our
study we did not find any statistically or clinically
significant difference in the hemodynamic parameters
in both the groups.

LIMITATIONSOF THESTUDY

The nature of the study did not allow blinding
regarding the airway inserted; this could have led to
researcher bias. We also did not use a fibreoptic
bronchoscope to visualize the larynx. We do not
routinely do a fibreoptic bronchoscopy as it is a time
consuming procedure and it reduces the patient
turnover in our department dealing with heavy
patient load.

CONCLUSION

In this study we found that both LMAS and LTS are
easy and effective alternatives to endotracheal
intubation. Both the SADs secured effective airway in
less than 30 sec.

The insertion success rate at first attempt was higher
with and LMAS was easier to insert as compared to
LTS. Time for effective airway was shorter with the
use of LMAS. The time for Ryle's tube insertion was
also shorter through LMAS suggesting better
anatomical positioning LTS was associated with
higher leak pressure and a higher incidence of
laryngo-tracheal complications.
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