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Abstract

The aim of this study was to evaluate the level of difficulty in inserting a standard PVC
endotracheal (ET) tube using the intubating laryngeal mask airway (ILMA) and
compare it with the ease of inserting a silicone ET tube. The objective was to ascertain
the feasibility of using the PVC endotracheal tube in conjunction with the intubating
laryngeal mask airway (ILMA).
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Introduction

Challenging tracheal intubation continues to be a significant factor contributing to
death and illness in anaesthesia. The invention of the laryngeal mask airway (LMA) in
1985 by Brain 2! was a significant advancement in managing problematic airways.
However, its ability to assist with tracheal intubation is restricted. The Intubating
Laryngeal Mask Airway (ILMA) was developed to address this constraint. Since its
introduction, there have been several documented instances of successful intubation
with the ILMA in both expected and unexpected challenging airway cases 2.

The intubating laryngeal mask airway is a medical device that allows for tracheal
intubation to be performed without the need for laryngoscopy. The intubating laryngeal
mask airway is a flexible metal tube coated with soft silicone, designed with an
ergonomically curved shape and a guiding handle.

The LMA-Fastrach™ not only facilitates lung ventilation but also serves as an
excellent pathway for blind or fiberoptically guided tracheal intubation in challenging
airway situations.
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It is recommended to use a specialised silicone endotracheal tube with wire
reinforcement for intubation through the LMA-FastrachTM. This tube possesses
distinctive features including a linear arrangement, wire reinforcement, and the
inclusion of a conical Touhy-like tip, which is less damaging than traditional
endotracheal tubes. Nevertheless, the tube's low volume, high-pressure cuff renders it
less appropriate for extended usage, and it is both costly and not readily accessible.
Furthermore, the use of wire reinforcement can be problematic since it may impede
ventilation if the patient bites on the tube and causes distortion of the lumen. In addition
to being disposable, a typical Polyvinylchloride (PVVC) endotracheal tube (ETT) is cost-
effective, readily accessible, and equipped with a high-volume low-pressure cuff,
making it particularly appropriate for extended periods of ventilation.

The aim of this study was to evaluate the level of difficulty in inserting a standard PVC
endotracheal (ET) tube using the intubating laryngeal mask airway (ILMA) and
compare it with the ease of inserting a silicone ET tube. The objective was to ascertain
the feasibility of using the PVC endotracheal tube in conjunction with the intubating
laryngeal mask airway (ILMA).

Materials and Methods

The study was a prospective study conducted on patients aged between 18-60 years,
ASA grade I/11 posted for elective surgeries under general anaesthesia in A. J. Institute
of Medical Sciences, Mangalore between December 2013 and May 2015 chosen by
randomized sampling method using the below set inclusion and exclusion criteria.
Inclusion Criteria

1. Patients belonging to ASA grade | and Il scheduled for elective surgery under
general anaesthesia.

Mallampatti grade | and Il patients.

Patients of either sex, between the age group 18-60 years.

Interincissor distance more than 2 cms on pre-anesthetic assessment.

Thyro-mental distance greater than 6 cms.

a ~ w D

Exlusion Criteria

Patients belonging to ASA grade Il or IV,

Patient refusal.

Patients with loose dentures.

Patients with enlarged thyroid gland.

Patients with hypertrophied tonsils (grade 3 and 4).

Patients with morbid obesity.

Patients with respiratory tract pathology.

Patients with previous upper gastrointestinal (GI) surgery like gastroeseophageal
reflux disease or Hiatus Hernia.

© N o g s~ D Re

Method of Collection of Data

Selection Criteria

Written informed consent was taken from patients, for willingness to participate in the
study, for pre-anesthetic assessment, intubation and postoperative evaluation of any
complications.
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60 patients aged between 18-60 years posted for elective surgeries under general

anaesthesia, in A. J. Institute of Medical sciences, Mangalore, were divided into two

groups (Group I and Group I1) of 30 patients each, by random sampling method.

e Group I: Were intubated using wire enforced silicone endotracheal tube through
intubating laryngeal mask airway (LMA-Fastrach).

e Group II: Were intubated using Polyvinyl chloride tube through the intubating
laryngeal mask airway (LMA-Fastrach).

In all patients the appropriate size LMA was used-
- Size 3-for patients weighing < 50 kgs.
: Size 4-for patients weighing between 50 and 70kgs.

All patients were instructed to abstain from eating or drinking overnight. The patient
was administered a 150mg tablet of Ranitidine on the evening before to the surgery and
again in the morning of the procedure. In the operating room, the following monitors
were connected: pulse oximeter, noninvasive blood pressure monitor, ECG leads, and
ETCO, monitor. The intravenous line has been properly secured and the administration
of normal saline solution has been commenced. The patient received premedication
with intravenous administration of Inj. Glycopyrrolate (0.005mcg/kg) and Inj. Fentany
(Imcg/kg). The patients underwent preoxygenation with 100% oxygen for a duration of
3 minutes. The patient was administered intravenous injection of Propofol at a dose of
2 mg/kg and intravenous injection of Vecuronium at a dose of 0.1 mg/kg to induce
anaesthesia.

After a duration of 3 minutes, when the patient achieved complete relaxation, an
appropriately sized Intubating Laryngeal Mask Airway (ILMA) was introduced with
the cuff in a deflated state. Subsequently, the cuff was inflated with air, using a volume
of 20ml for size 3 and 30ml for size 4. Proper positioning is verified by the capacity to
provide ventilation without any air leakage at an airway pressure of 20 mm Hg. Next,
the cuff was inflated and a square wave capnograph trace is observed during mild
ventilation. If the patient cannot be ventilated, various adjustments can be made. These
include pulling the handle back towards the intubator (extension manoeuvre),
withdrawing the ILMA by 5 cms with the cuff inflated and then reinserting it (up-down
manoeuvre), adjusting the position of the ILMA until an optimal seal is achieved, as
determined by audible leak with the expiratory valve closed (optimisation manoeuvre),
and flexing the neck and extending the head (head-neck manoeuvre). Additionally,
rotation in the sagittal plane or lifting away from the posterior wall (Chandy
manoeuvre) may be performed.

Afterwards, a properly lubricated endotracheal tube (ETT) with an internal diameter
(ID) of either 7.0, 7.5mm, or 8.0mm, and a cuffed design, made of wire-reinforced
silicone (WRS) or prewarmed polyvinyl chloride (PVC), is inserted into the metal tube
of the intubating laryngeal mask airway (ILMA). The choice of tube size and material
depends on the specific group assignment. Prior to insertion, the tube is soaked in
sterile water at a temperature of 40 degrees Celsius for a duration of 1 minute. The tube
was inserted to a depth of 16cm. The ETT was inserted into the trachea with care,
without exerting excessive pressure. The cuff was then inflated and the ETT was
connected to the Bain circuit. The accuracy of tube installation was verified by the
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presence of symmetrical breath sounds on auscultation and capnography. The ILMA

was thereafter deflated and extracted use the designated stabilising rod to ensure the

tube's stability, which was then reattached to the Bain circuit.

The patient is receiving a combination of oxygen, nitrous oxide, halothane (at a

concentration of 0.2%), and occasional intravenous bolus injections of vecuronium.

Post operatively patients were observed/monitored over 24 hours and any

complications like sorethroat, horseness, airway trauma and esophageal intubation will

be noted in every patient.

Parameters to be studied

1) Ease of intubation by.

1) Number of attempts.

i) Time taken for intubation (the time from disconnection of breathing circuit from the
ILMA to the time to successful tracheal intubation as confirmed by the presence of
bilateral breath sounds and capnography).

iii) Manoeuver employed to accomplish tracheal intubation.

2) Overall success rate for oxygenation and ventilation with the ILMA was considered
as a primary airway, success rate for tracheal intubation using the ILMA.

Results
Demographic data

Age Distribution

Table 1: Age Distribution

Std.
r n|Mean ..
Group ea Deviation t P

PVC [3033.400 10.650 [1.5400.129

A9 VRS 3038.033 12.577
Age group PVC WRS
18-25 7 8
25-35 14 8
35-45 2 7
45-55 2 7
55-60 1 2
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Graph 1: Age Distribution
On evaluation of the age distribution in the study groups, we found that the mean age in
the PVVC group was 33.4 years and the 38.03 years. Most patients belonged to the age

group 25-35 years. There was no statistically significant with a p value of .129 using
the independent samples of t test 2 tailed significance.

Gender Distribution

Table 2: Gender Distribution

Cumulatve
| Tube tyoe Frequency | Percent | Vald Percent Percent
PVC Vaiid Male 14 467 407 487
Female 18 533 533 100.0
Total 30 100.0 100.0

WRS Vaid Male 13 433 433 433
Female 17 56.7 587 100.0
Total 30 100.0 100.0
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Gender distribution
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Graph 2: Gender Distribution
On evaluation of the gender distribution in the study groups, we found that the mean in

the PVC group males made up 46.7% of the population and females 53.3% and in the
WRS group males made up 43.3% of the population and females 56.7%.
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PVC WRS
Alcoholic 3.3 0
Anaemia 3.3 3.3
Cataract 0 3.3
Diabetes 3.3 13.3
Hypertension 6.7 20
Hernia 3.3 0
PVC WRS
Alcoholic 3.3 0
Anaemia 3.3 3.3
Cataract 0 3.3
Diabetes 3.3 13.3
Hypertension 6.7 20
Hernia 3.3 0
30
25
20
20 -
g‘s . 133
Ao - 6.7
s JlIs3 3.33.3 s 3.3 3.3
g | e eyl B
" » ol ol & &
“PVC  ~WRS

In both the test and the control groups the most common associated co-morbidity was
Hypertension followed by diabetes mellitus.

Weight Characteristics

Table 3: Weight Characteristics in Both Groups

Weight

PVC
WRS

56.77
55.03

11.337
8.238

2070
1.504
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Graph 3: Weight Charecteristics in Both Groups
There was no statistically significant with a p value of .501 using the independent
samples of t test 2 tailed significance. The mean weight in the PVC group was 56.7 kgs

and the WRS group was 55.3kgs.
Height Charecteristics in Both Groups

Table 4: Height Charecteristics in Both Groups

\Q‘p &

€ WX

Graph 4: Height Charecteristics in Both Groups

There was no statistically significant with a p value of .375 using the independent
samples of t test 2 tailed significance, the mean weight in the PVC group was

162.47cms and the WRS group was 160.2cms.

Hesght PVC 0 | 10247 10.500 1817
WRS 30 | 18020 9.087 1.65
Heightin cms
200+
150
100
50
0_ x
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Table 5: llma Size

PVC

WRS

ILMA Size

3.57

3.57

VOL 11, ISSUE 03, 2020

7.450

TUBE SIZE

7.183

PVC

WRS

Graph 5: llma Size

There was no statistically significant with a p value of .200 using the independent
samples of t test 2 tailed significance. the mean size of the tube used in both the groups

was 3.57.

Man Overs Employed

Table 6: Man Overs Employed

Tube type * Manoeuver Crosstabulation

Manoeuver
None Up-down | Rotatory Uhng away
Tubetype PVC  Count " 8 B 5
% within Tube type 38.7% 20.7% 13.3% 16.7%
WRS Count 25 3 1 1
% within Tube type 83.3% 10.0% 3.3% 33%
Total Count 36 " 5 6
% within Tube type 80.0% 18.3% 8.3% 10.0%
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In our study in the PVC group we had to do up down maneuver in 8, rotatory maneuver
in 4, lifting away maneuver in 5 and in the WRS group we had to do up down
maneuver in 3, roatory maneuver in 1, lifting away maneuver in 1.

Maneuvers employed
10-
Bl WRS
8- Ed PvVC
0
b
@ 6
o
L
(=}
o 4
=
24
u-
Up-down  Lifting away Rotatory
Maneuvers employed
Graph 6: Man Overs Employed
Number of Attempts
Table 7: Number of Attempts
Tube type * No of attempts Crosstabulation
No of attempts
1st Attempt | 2nd Attempt | 3rd Attempt | Failure
Tubetype PVC  Count 25 3 1 1
% within Tube type 83.3% 10.0% 3.3% 33%
WRS Count 27 3 0 0
% within Tube type 00.0% 10.0% 0.0% 0.0%
Total Count 52 8 1 1
% within Tube type 86.7% 10.0% 1.7% 1.7%
Number of Attempts
30-
Em st
E3 2nd
8 20 B 3rd
© @l 4th/Failure
s
2 104
0 B3
WRS PVC
MNo of attempts
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In the present study we found that there was statistically significant difference in the
number of attempts between the WRS and the PVC tube with a p value of .001 using
the independent samples of t test 2, tailed significance. The number of attempts that
were needed for the ET tube to be in place was significantly lesser in the WRS group.
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Graph 7: Number of Attempts

Time Taken
Table 8: Time Taken
Time taken PVC 30 18.00 6.215 1.135
WRS 30 13.00 4864 888
ROC of TIME TAKEN:WRS

150 .
- Sensitivity %o
-»- |dentity%e

100

50
0 T T 1
0 50 100 150
100% - Specificity%s
ROC of TIME TAKEN: PVC

150 .
-+ Sensitivity %
- |dentity%

100 /!
50
ﬂ T L] 1
0 50 100 150
100% - Specificity%

293



Journal of Cardiovascular Disease Research

ISSN:0975 -3583,0976-2833

VOL 11, ISSUE 03

, 2020

TIME
25
20
4B
&
p
o/
=10
o
(=4
=
== -
-
=
(o
=
0
<10 10-— 20 20 -30
uPVC

>30

“WRS

Graph 8: Time Taken

In the present study we found that there was statistically significant difference in the
time between the WRS and the PVVC tube with a p value of .001 using the independent
samples of t test 2, tailed significance. The duration that were needed for the ET tube to

be in place was significantly lesser in the WRS group.

SPO,
Table 9: SPO,
SPO2 PVC 30 2013 1456 208
WRS 30 0053 1224 224

In the present study we found that there was no statistically significant difference in the
SPO2 between the WRS and the PVC tube with a p value of .254 using the independent

samples of t test 2, tailed significance.
BMI

Table 10: SPO,

Body Mass Index PVC 30 | 21.5234
30 | 214702

3.80110
2.00052

72867
53120

294



Journal of Cardiovascular Disease Research

ISSN:0975 -3583,0976-2833 VOL 11, ISSUE 03, 2020

BODY MASS INDEX
20.000 -
45.000
-
30.000
P
5.000 - 4
4
0.000 - , v
PVC WRS

Graph 9: BMI

In the present study we found that there was no statistically significant difference in the
SPO2 between the WRS and the PVC tube with a p value of .953 using the independent
samples of t test 2, tailed significance.

Discussion

The Classic LMA was suboptimal for blind tracheal intubation. The main objective in
designing a new intubating LMA was to create a device that would minimise the
requirement for anatomical distortion and avoid the need for manipulation of the head
and neck. This would boost its usefulness in patients with cervical spine pathology [,
The LMA-Fastrach™ silicone wire-reinforced tube (FTST) was specifically created for
tracheal intubation using the intubating LMA (ILMA) 7. It is both reusable and costly.
The design of the device prevents it from maintaining the curved shape it acquires
when passing through the shaft of the ILMA. The polyvinyl chloride (PVC) tracheal
tube is rigid and protrudes from the ILMA with its far end directed too far forward to
successfully enter the glottis. Nevertheless, although the FTST has been praised for its
benefits, both traditional PVC ! and PVC-reinforced ® ! tracheal tubes have also been
effectively utilised for blind tracheal intubation through the ILMA. A polyvinyl
chloride endotracheal tube (PVC ETT) is equipped with a cuff that operates at high
volume and low pressure, making it particularly well-suited for extended periods of
ventilation.

This study aimed to compare the success rates of intubation using the traditional PVC
tube and the WRS tube given with the ILMA set for intubation in Mallampati [MP] 1
and 2 patients. The comparison was based on the success rate, ease of tracheal
intubation, and complication rate. In addition to being disposable, a PVC endotracheal
tube (ETT) is cost-effective and readily accessible. The purpose of this study was to
assess the practicality of utilising this type of tube.
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The study found that the success rate with PVVC tubes was 83.3% overall. Specifically,
the success rates for the first, second, and third efforts were 83.3%, 10%, and 3.3%
respectively. However, the success rate dropped to 3.3% for the fourth try, resulting in
failure. The success rate with the WRS tube was 90% on the first attempt and 10% on
the second attempt. In a comparable study, Sharma et al. % achieved a success rate of
90% for the first category, 5% for the second category, and 1% for the third category
using PVC tubes. Additionally, 4% of their cases were classified as failures. They
attained a success rate of 95% for the first attempt, 2% for the second attempt, and 0%
for the third attempt with WRS tubes. Additionally, 3% of the attempts resulted in
failure. In a study conducted by Shah et al. ™, the success rates of the first, second,
and third attempts with PVC tube were 82.14%, 10.71%, and 7.14%, respectively. The
success rates with WRS tube were 86.20%, 10.34%, and 3.44%, respectively. These
results are equivalent to our work. Kundra et al. ! reported a 96% overall success rate
and an 86% first-attempt success rate using both FTST and PVCT techniques,
attributed to the prewarming of the tube to 40 °C. Kanazi et al. [** found that the total
success rate of FTST was 90%, but the success rate of PVCT was just 57%. The
decreased success rate was ascribed to the obstruction caused by the contact between
the endotracheal tube (ETT) tip and the tubercle of the epiglottis. Lu et al. ™ found
that using a Sheridan PVC tube resulted in a success rate of 96.7% (with 75% success
on the first attempt), whereas Kapila et al. ! attained a success rate of 93% (with 72%
success on the first attempt) using a Portex PVC tube.

The observed increased success rate on the initial attempt using a PVC tube, as opposed
to earlier researchers, could potentially be attributed to the tube being softened through
prewarming to a temperature of 40 °C. The success of tracheal intubation is
significantly influenced by the angle at which the tracheal tube emerges from the distal
aperture of the ILMA. The PVC tube has a pronounced curve and the ILMA exits at an
angle greater than 45 degrees. The WRS tube included in the ILMA set is positioned at
an angle of 35 degrees.

In our study, the average duration for tracheal insertion was 18 seconds for the PVC
tube and 13 seconds for the WRS tube. While the statistical significance was evident,
we do not consider it clinically relevant when compared to the expected laryngoscopic
intubation time of 15 seconds. As controlled subjects were not included, 15 seconds
were used as the control time. Sharma et al. ™ recorded a duration of 14.71s and
10.04s for the PVC and WRS groups, respectively. The shorter time was due to the
implementation of adjustment manoeuvres prior to the insertion of the ETT. The study
conducted by Shah et al. ¥ found that the average time for intubation was 22.42 + 8.5
seconds in the PVC group and 18.6 = 6.8 seconds in the WRS group. The absence of
adjustment movements likely resulted in an extended intubation time in their study.
However, Kundra et al. did not find any notable disparity in the average insertion time
among the study groups.The number 12 is enclosed in square brackets. The study found
that the insertion time was shorter in the PVC group (11.8s) compared to the silicone
tube (12.9s), which can be attributed to the prewarming of the PVC tube prior to
insertion. In their study, Joo et al. P! found that the ILMA blind group had a longer
median insertion time of 23 seconds, with a range of 18 to 35.8 seconds. This may be
attributed to the upward-facing reverse curvature of the PVC. The implementation of
various adjustment techniques and preheating the tube would have resulted in a shorter
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period in our investigation. The total duration for inserting the tracheal tube is shorter
with WRS compared to PVC, which aligns with previous research findings.

In this work, we utilised many adjustment manoeuvres, including the up-down
manoeuvre and the Chandy manoeuvre. The Chandy manoeuvre involves two steps: a
rotational movement in the sagittal plane (Chandy step 1) and a modest lifting from the
posterior pharyngeal wall (Chandy step 2). We found a statistically significant disparity
in the number of attempts between the WRS and the PVC tube. The WRS group
required fewer attempts to install the ET tube, and in the second phase, they used the
technique of lifting away from the posterior pharyngeal wall just before tracheal
intubation. The use of manoeuvres during PVC tube insertion was much higher (63.3%)
compared to WRS tube (16.7%), potentially because to the increased angulation when a
PVC tube exits the ILMA, resulting in contact with the tubercle of the epiglottis.

In their work, Kihara et al. *® utilised a series of techniques, including extension
manoeuvre, up-down manoeuvre, extension manoeuvre, and head-neck manoeuvre, for
the insertion of ET. Sharma et al. % similarly used similar techniques prior to inserting
the tube.

Conclusion

In the present study we found that there was statistically significant difference in the
number of attempts and time taken between the WRS and the PVVC tube with a p value
of .001 using the independent samples of t test 2, tailed significance.
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