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Background: Gastro laryngeal tube (GLT) is a newly introduced device. It is an advanced

purpose specific design (essentially a modified laryngeal tube) which especially provides a

separate wide channel specifically designed for the introduction of a gastroscope for

endoscopic retrograde cholangio-pancreatography (ERCP), simultaneously functioning as

a supra-glottic airway device for ventilation.

Methods: In a randomized controlled trial on 100 patients undergoing ERCP under GA, GLT

was compared with endotracheal tube as an alternative airway device. Device insertion

conditions, oxygenation and ventilation parameters were recorded.

Results: GLTwas found to be comparable with ETT. Success rate of insertion of GLTwas high

(92%) and the insertion time of GLTwas significantly shorter 42 (20–210) s vs. 206 (176–320) s –

median (range). Both the devices were equally effective in normal oxygenation and ventila-

tion. The recovery time was significantly shorter and postoperative complications such as

hoarseness and dysphonia were less common in GLT group. Inserting conditions for the

duodenoscope were better in GLT group.

Conclusion: In this study, likely to be first of its kind, it is concluded that the GLT is a suitable

and better alternative to ETT as it allows adequate ventilation and is associated with faster

recovery times and minimal extubation-related complications while enhancing operative

conditions for gastroenterologists. Its regular use in patients undergoing ERCP is strongly

recommended.
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Introduction
Endoscopic retrograde cholangiopancreatography (ERCP) in
recent times is fast emerging as a therapeutic procedure rather
than a diagnostic one, requiring anaesthetic support for
successful completion of the procedure.1 The procedure can
be uncomfortable especially due to prone positioning,multiple
passages of endoscope, air insufflations, dilatation of ductal
structures and prolonged duration which requires high degree
of cooperation from patients. A large number of patients need
to be given general anaesthesia (GA), in order to minimize
incidence of adverse respiratory and haemodynamic events in
the peri-procedure period. The advantage GA with endotra-
cheal intubation (ETT) or supraglottic devices offers is the
protection of the airway, reduced ERCP failure and complica-
tion rates.2,3 However, ETT involves rigid laryngoscopy with
consequent undesirable haemodynamic responses4 anduse of
neuromuscular blocking drugs. It also has the disadvantage of
a longer recovery time5 and possibility of injury to the oro-
pharynx at insertion.

Gastro-laryngeal tube (GLT) is a supraglottic device specifi-
cally designed for ERCP and has been recently introduced in
the clinical practice (Fig. 1). The GLT (VBM Medizintechnik
GmbH, Sulz, Germany) is an advanced purpose specific design
(essentially a modified laryngeal tube) which especially
provides a separate wide channel for the introduction of a
gastroscope, at the same instance acts as a supraglottic airway
device for ventilation. Like the laryngeal tube design it
incorporates two cuffs which are interconnected, high-
volume, low-pressure, inflatable by a single channel. The
proximal pharyngeal cuff acts as an oro-nasopharyngeal seal,
which also serves to stabilize the tube; while the distal
oesophageal cuff behaves like an oesophageal obturator,
reducing the risk of pulmonary aspiration.6 The gastro
laryngeal tube is available in only one size suitable for patients
above 155 cm only and the 16 mm channel has an integrated
bite block to protect the gastroscope.

The use of GLT in ERCP was described recently in small
groups of patients with encouraging results with many
advantages.7,8 Use of a supraglottic airway device not only
maintains a patent airway, it has the undeniable benefit of
airway protection during ERCP, at the same time avoiding
disadvantages associated with tracheal intubation. With the
hypothesis that use of GLT will improve conditions for the
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Fig. 1 – Gastro laryngeal tube.
procedure and patient and reduce complications, this study
was designed as a randomized controlled trial to compare GLT
as an alternative airway device vs. the gold standard - ETT for
airway management, in patients undergoing ERCP under GA.
Materials and methods

The study was designed as a prospective randomized con-
trolled pilot study from Jan 2013 till Feb 2015. It was a single
blind study, where the patients were blinded to the device
which was used during their procedure. The sample size was
chosen on the basis of the average annual work load of ERCP in
the centre since a review of literature did not reveal any study
comparing the two techniques. Patients in ASA physical status
grade I and II of either sex withMallampati classification I or II,
aged 18–75 years and a heightmore than 155 cmwere included
in the study. Patients with anticipated difficult airway,
restricted head and neck mobility, gross morphological
abnormalities of head and neck, pulmonary disease (Respira-
tory tract disease or Restrictive lung disease), increased risk of
aspiration (hiatushernia, gastro-oesophageal refluxdisease, as
well as pregnant patients) were excluded from the study.

Ethics committee clearance was obtained and 556 patients
were prospectively enrolled for the study. 393 patientswho did
not meet the inclusion criteria were excluded. A further 53
patients who declined to participate in the study and 10 who
had uncertain procedure duration or gave history of adverse
events such as haemodynamic instability or severe nausea
and vomiting during previous GA were also excluded. Written
informed consent was taken from the patients after counsel-
ling and the study was carried out on the remaining 100
patients scheduled for ERCP under GA (Fig. 2).

Randomallocation of the patients to the groupsGLT or ETT
each having 50 patients, was done by simple randomization.
Patients were asked to randomly pick up sealed opaque
envelopes which had generated numbers either 1 or 2, which
assigned them to either of the two groups. The Group GLT had
patients who had gastro-laryngeal tube inserted while in the
second group named as Group ETT, patients were intubated
with endotracheal tube of appropriate size. All the patients
received premedication with Glycopyrrolate 0.2 mg and
Ondansetron 4 mg intravenously (IV) 30 min prior to proce-
dure. Patients were pre-oxygenated for 3–4 min before
induction of GA with Fentanyl (up to 2 mg/kg) and Propofol
(2–3 mg/kg) till loss of eye lash reflex. ETT was inserted 60–
90 s after administration of 2 mg/kg of Inj. Suxamethonium,
while no muscle relaxants were used for GLT insertion. After
securing the airway device, patients in GLT group were
allowed to breathe spontaneously a mixture of oxygen and
air, and only where necessary assisted manual ventilation
was provided. While in ETT group patients were paralyzed
subsequently with Atracurium (0.5–0.6 mg/kg) intermittently
and kept on controlled ventilation. A continuous infusion of
Propofol at 100–150 mg/kg/min was used to maintain the
depth of anaesthesia.

In GLT group, theGLTwas introducedwhile the patientwas
in supine position and it was fixed in the midline. Both
balloons of the GLT were inflated through the single inflation
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Fig. 2 – CONSORT flow diagram of the study.
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channel using air till the intra-balloon pressure reached
80 cmH2O as measured by a cuff pressure manometer.
The Inflate/deflate valve was then opened to release the
pressure gradually till 60 cmH2O. In ETT group, an appropriate
size (7.5–8.5 mm) ETT was placed after laryngoscopy. Obser-
vation of bilaterally equal chest movement, auscultation of
breath sounds, negative gastric insufflation and the appear-
ance of a satisfactory capnogram waveform confirmed the
proper placement of the airway devices. An expired tidal
volume of at least 7–8 ml/kg during gentle manual ventilation
was the benchmark selected for confirming effective and
adequate airway. A maximum of three attempts at insertion
were permitted and the number attempts of insertion were
recorded. The insertion time – defined as time interval
between Propofol administration and obtaining a satisfactory
capnograph was also recorded.

Successful insertion of GLT/ETT was confirmed after which
the patients were placed in prone position with the head
rotated to the right lateral position and again the GLT/ETTwas
re-assessed for any dislodgement during the manoeuvre.

The outcome parameters assessed were:

Primary outcome: patient parameters
� During the procedure (5 min intervals)
- Peak airway pressure (PAP)
- Exhaled tidal volume (ETV)
- End tidal CO2

� After termination of procedure. Patients in both groups
were interviewed in the post-anaesthesia care unit for:
- Sore throat,
- Dysphonia,
- Trauma to the airway (assessed by presence of blood
staining on GLT/ETT)

Secondary outcome: procedure parameters
� Ease of insertion
� Number of insertion attempts for GLT
� Oro-pharyngeal leak pressure (in GLT group only)
� Recovery time
In addition, in GLT group oropharyngeal leak pressure (OLP)
was ascertained by completely closing the expiratory valve of
the circle systemwith a fixed gasflowof 3 l/min andnoting the
airway pressure at which the pressure in the circuit stabilized.
ERCP was carried out with a 13.8-mm duodenoscope (Fig. 3).
During and after termination of the procedure, response of the
gastroenterologists was taken regarding inserting conditions
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Fig. 3 – Patient in prone position with GLT in situ and
gastroduodenoscopein the channel.
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for the Gastroenterologist, scope manoeuvrability and any
other relevant observationsmade by them. Thesewere graded
according to the criteria as in Table 1.

Statistical analysis

Statistical analysis was done using SPSS (Statistical Package
for Social Sciences) Version 22.0 statistical Analysis Software.
Table 2 – Demographic & study parameters.

Groups ETT
Median (range)

Parameters
Age (yrs) 51.5 (19–84)
Height (cm) 161.5 (150–182)
Weight (kg) 57.00 (35–80)
Insertion time (s) 206 (176–320)
Procedure time (min) 47 (22–77)
Recovery time (s) 443 (180–930)
Peak airway pressure (cm of H2O) 24 (18–37)
Exhaled tidal volume (ml) 520 (320–680)
End tidal CO2 (mm Hg) 38 (33–48)

Table 3 – Insertion attempts.

Parameters GLT no. (%)a

Insertion attempt 1 39 (84.78)
Insertion attempt more than 1 7 (15.21)

a 4 cases excluded from the analysis in the GLT group.
b Fisher Exact two tailed p-value.

Table 1 – Grades of difficulty.

Description of insertion

Duodenoscope – easily inserted without any resistance.
Scope manoeuvrability – good without any resistance.
Duodenoscope – inserted with slight resistance.
Scope manoeuvrability – restricted but possible.
Duodenoscope – requires forceful insertion.
Scope manoeuvrability – restricted requires adjustments.
Duodenoscope – could not be inserted at all forcing change of airway de
Continuous data between study groups was compared using
MannWhitney U test since the distribution of the datawas not
normal. Results are expressed as the medians and range, or
numbers and percentages using unpaired t tests, whereas
categorical data was compared using the chi-squared test or
Fisher's exact test as appropriate. p value < 0.05 was consid-
ered to be significant.

Results
There was no significant difference between the groups
with respect to age and sex ( p-value > 0.05) while there
was a significant difference in height between the groups
( p-value < 0.05), however height as a variable is unlikely
to affect the outcomes of the study. Various study
parameters have been depicted in Tables 2 and 3. All the
patients in ETT group could be successfully intubated.
However, in GLT group, successful insertion was possible in
46 (92%) cases while in remaining 4 (8%) patients, it was not
possible to insert the device satisfactorily despite maxi-
mum number of attempts allowed. Hence, these were
excluded from further data analysis. ETT was successfully
inserted in first attempt in 46 (92%) patients while GLT was
successfully inserted in first attempt in 39 (84.78%) patients.
3 (6%) and 7 (15.22%) patients required more than one
insertion attempt in ETT and GLT respectively, however this
GLT
Median (range)

p-Value

54 (21–75) 0.3987
168.50 (152–182) 0.0363
60.00 (44–75) 0.1091
42 (20–210) <0.0001
50.5 (22–82) 0.2079
51 (10–192) <0.0001
3 (2–7) <0.0001
335 (220–540) <0.0001
41.5 (34–46) 0.0103

ETT no. (%) p-Value

47 (94) 0.19b

3 (6)

Scope inserting conditions

Excellent

Good

Poor

vice. Impossible
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difference was not significant between the study groups ( p-
value > 0.05).

The median insertion time (range) were noted as 206 (176–
320) s and 42 (20–210) s in ETT and GLT groups respectively,
there was a highly significant difference in mean insertion
time between the study groups (p-value < 0.0001).

The median peak airway pressure (range) were noted as 24
(18–37) and 3 (2–7) cm of H2O in ETT and GLT groups
respectively, there was a highly significant difference in mean
peak airway pressure between the study groups ( p-
value < 0.0001).

Themedian exhaled tidal volume (range) were noted as 520
(320–680) and 335 (220–540) ml in ETT and GLT groups
respectively, there was a highly significant difference in mean
exhaled tidal volume between the study groups ( p-
value < 0.0001).

The median End tidal CO2 (range) were noted as 38 (33–48)
and 41.5 (34–46) mm Hg in ETT and GLT groups respectively,
there was a significant difference in mean End tidal CO2

between the study groups (p-value < 0.05), median End tidal
CO2 was lower in ETT group however it was within normal
range in both the groups.

The median recovery time (range) were noted as 443 (180–
930) s and 51 (10–192) s in ETT and GLT groups respectively,
therewas ahighly significant difference inmean recovery time
between the study groups (p-value < 0.0001), the median
recovery time was lower in GLT as compared to ETT group.

Themedianprocedure time (range)were noted as 47 (22–77)
and 50.5 (22–82) min in ETT and GLT groups respectively, there
was no significant difference inmean procedure time between
the study groups (p-value > 0.05).

The mean (SD) oro-pharyngeal leak pressure (which is a
parameter relevant to supraglottic devices) of GLT was 32.7
(1.8) cm H2O, whereas the same was not recorded in the ETT
group.

In the post anaesthesia care unit (PACU), patients were
asked about various events 30 min after cessation of procedure
(Table 4), therewasno significant difference between the study
groups with respect to occurrence of events like sore throat,
dysphonia and blood in oral cavity (p-value > 0.05) whereas
therewas a significant difference between the study groups for
occurrence of hoarseness (p-value < 0.05).

The inserting conditions were found to be excellent in 84%
and 97.82% patients in ETT and GLT study groups respectively
and there was a significant difference between the study
groups ( p-value < 0.05). In both the groups however, the
inserting conditions of the duodenoscopewere never recorded
to be poor or impossible (Table 5).
Table 4 – Post procedure complications.

Groups parameters GLT (n = 46)
No. (%)

ETT (n = 50)
No. (%)

p-Value

Sore throat 18 (39.10) 18 (36) 0.92a

Hoarseness 1 (2.20) 12 (24) 0.0047a

Dysphonia 1 (2.20) 4 (8) 0.36b

Blood in oral cavity 12 (26.10) 6 (12) 0.13a

a Yates corrected p-value.
b Fisher Exact two tailed p-value.
Discussion
Amongall endoscopicprocedures, ERCPhas themaximumrate
of complications and adverse events the highest of which are
respiratory (depression/obstruction) associatedwith sedation-
related morbidity and mortality. In a survey involving 16,855
patients, an ERCP-attributable complication rate of 6.85% with
an incidence of 0.33% mortality was recorded.8 Minimal
sedation with topical anaesthesia allows the procedure to be
done as a day case but is associated with adverse effects like
aspiration.9 Successful completion of the ERCP may require
more than conscious or deep sedation. ERCP failure rates were
observed to have doubled when performed under conscious
sedation as compared to GA.2 Endoscopies performed under
sedation have reported a high incidence of hypoxaemia.10,11

Reshef et al. noted that risks related to prevalence of
hypoxaemia in endoscopic procedures are as high as 28–
50%.11Besidesprolonging theprocedure time,an increased risk
of post-ERCP pancreatitis has been observed in patients with
desaturation of arterial oxygen less than 90%.12 ERCP with
anaesthesiologist-administered sedation was studied in 528
patients and found to have an increased rate of respiratory and
cardiac events associated with higher ASA class and BMI.13

While administering GA, endotracheal intubation provides
the safest airway. However, as described earlier, airway control
with endotracheal intubation has several downsides such as
laryngoscopic stress response, use of muscle relaxants and
prolonged procedure time. Hence there is a need of a better
alternative to tracheal intubation. Use of a supraglottic airway
device to secure the airway during ERCP has the advantage of
protection and maintenance of a patent airway, at the same
instance avoiding the disadvantages associated with laryn-
goscopy and tracheal intubation.4 Amongst supraglottic
devices, ERCP with laryngeal mask airway (LMA) has been
successfully used and was found to have shorter recovery
times compared to the tracheal tube.14

This study (likely to be first of its kind) compared the safety
and effectiveness of GLT, a new supraglottic device, with ETT
as airway device for patients undergoing ERCP. An extensive
search of the literature yielded only two studies evaluating
GLT in ERCP.5,7 In our study, GLT was noted to be associated
with several advantages and it was found to be comparable
with ETT on several fronts. The insertion time of endotracheal
tube was significantly longer since the GLT was placed soon
after administration of Propofol. However, it must be men-
tioned here that the mean insertion time of GLT was 50.5 s
which was much higher than that reported by Gaitini et al.
who achieved a mean insertion time of 26 s only.5 This
variance can be explained by the difference in definition of
insertion time which was taken as time interval between
Propofol given and capnograph obtained in our study.
Table 5 – Inserting conditions for the gastroenterologist.

Group
Difficulty level

GLT
No. (%)

ETT
No. (%)

p-Value

Excellent 45 (97.82%) 42 (84%) 0.032a

Good 1 (2.18%) 8 (16%)
a Fisher Exact two tailed p-value.
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Success rate of insertion was lower, though not significant,
in the GLT group than in ETT group (92% vs. 100%). Gaitini et al.
were able to place GLT successfully in all patients with 90% at
first attempt. In this study, we were able to place GLT
successfully in 78% of cases in first attempt. As mentioned
before, our success rates improved substantially in later part of
the study.

Both the deviceswere equally effective in achieving normal
oxygenation and ventilation during all procedures in all
patients. There were no incidences of hypoxaemia or
desaturation. Even though peak airway pressures and tidal
volumes obtained were higher in the ETT group on account of
mechanical ventilation, end-tidal CO2 values were numerical-
ly comparable. The difference in EtCO2 was not clinically
significant. Thus, it was evident that GLT offered an acceptable
level of ventilatory efficacy when comparedwith ETT. It is also
pertinent to note that the oropharyngeal leak pressure (OLP) of
GLT was 32.7 (1.8) cm H2O. This allowed adequate manual
delivery of required tidal volume whenever it was felt
necessary clinically. This indicates that GLT, like several other
supraglottic devices such as Proseal LMA and i-gel, does
establish a good oropharyngeal seal allowing satisfactory
ventilation. Gaitini et al. recorded a mean seal pressure of
33.7 cm H2O which is comparable to our study.5

Even more interestingly and perhaps understandably, the
recovery time was significantly shorter in GLT group as
comparedwithETTgroup(49.5vs.461.8 s).Thiscanbeattributed
to avoidance of long actingmuscle relaxants in GLT group. This
has important implications for practitioners since it implies
faster turnover time and enhanced efficiency. Even though we
used Inj. Suxamethonium for insertion of ETT aswell as GLT for
the sake of maintaining uniformity in the study design, our
subsequent experience with the GLT device indicated that it is
indeedpossible toplaceGLTwithoutrelaxants inspontaneously
breathing patients after administering an adequate dose of
Propofol. GLT also scored over ETT in terms of complications
such as hoarseness and dysphonia. However, all the complica-
tions were transient and resolved within 24 h without any
residual effect and thus were of no significant consequence.

The response of the Gastroenterologists and acceptability
of the device to them was also studied. It was clear that the
device was well accepted by them. This aspect of GLT has not
been studied earlier. The scope insertion conditions were
noted to be excellent in case of GLT. The gastroenterologists
were also of the opinion that rotational manoeuvres of the
duodenoscope were much better when scope was inserted
through the GLT. Despite the availability of the GLT in a single
size in this study it has shown to be a better alternative to the
ETT. In the future once different sizes of GLT become available
it is hoped that use of GLT will prove a safer and superior
alternative to ETT.

Conclusion
In conclusion, GLT is suitable alternative to ETT in cases
requiring GA for ERCP. The GLT is easy to insert and allows
adequate ventilation. Adequate control over the airway
minimizes the instances of desaturation and interruptions
in the procedure. This is also associated with faster recovery
times and minimal extubation-related complications. All this
collectively translates into faster turnover and improvement
in safety profile of the anaesthesia as well as the procedure.
The device also enhances operative conditions for the
Gastroenterologists. It can be safely concluded that GLT is
an appropriately suited device for ERCP. This studywas limited
by a small sample size, however a larger multicentric study is
likely to improve the power of the study as well as show
significant differences in the parameters of interest.
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