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ABSTRACT

Background and Aims: In adults, video laryngoscopy is recommended for supraglottic airway
device (SGAD) placement as it results in better device position and higher oropharyngeal leak
pressures. In children, there is a paucity of studies evaluating the impact of visually guided
techniques on SGAD placement. Aim of the study was to evaluate the usefulness of visual-guided
techniques of SGAD placement in children. Methods: Totally, 75 children, scheduled for elective
surgery, were randomly allocated into three groups, that is, standard (S), direct laryngoscopy (DL),
and video laryngoscopy (VL). Ambu AuraGain was placed blindly in group S, and under visual
guidance with video laryngoscopy and direct laryngoscopy in groups VL and DL, respectively.
Ambu AuraGain position was determined by flexible videoendoscope. First attempt success
rate, time for successful insertion, oropharyngeal leak and any complications were studied.
Results: Incidence of malposition was not significantly different in group S (44%), DL (48%), and
VL (64%); P = 0.32. The first attempt success rate was 100% in DL and 92% each in S and VL.
Time to insert (seconds) was significantly higher in VL (37.9 + 21.6), compared to S (18.4 + 7.9)
and DL (27.4 + 14.5); P < 0.001. Incidence of oropharyngeal leak, impact on ventilation, and
complications were similar in all three groups. Conclusion: In this study, there was no advantage
of visually guided techniques for Ambu AuraGain placement in children.
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INTRODUCTION

oropharyngeal leak pressure (OLP) compared to other
SGADs, which may increase the risk of aspiration.®

Supraglottic airway devices (SGADs) are routinely
used in children undergoing surgeries due to their ease
of insertion and minimal invasiveness.*? Improved
designs with gastric drainage port and integral bite
block, have increased the safety of these devices
in children.”’ The Ambu® AuraGain™ (Ambu A/S,
Ballerup, Denmark) is a novel supraglottic airway
device (SGAD) with a preformed soft rounded curve
to allow smooth insertion. Clinical performance of
Ambu AuraGain (AAG) is similar to that of laryngeal
mask airway (LMA®) Supreme but requires fewer
airway manoeuvres and is thus increasingly used
in children.# However, concerns remain with the
functional performance of AAG, which has lower

Visually guided techniques of SGAD insertion improves
both device placement as well as OLPs in adults.”
There are very few studies in children to support the
use of visually guided placement of SGAD." Thus, it
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would be useful to evaluate whether visually guided
techniques are an appropriate preventive strategy for
malposition of the AAG in children.

METHODS

This prospective, randomised, study was conducted
following approval by the Institutional Ethics
Committee and was registered with the Clinical Trials
Registry of India (CTRI/2019/02/017644). 75 American
Society of Anesthesiologists (ASA) I and II children, of
either sex, 6 months to 12 years, undergoing elective
surgery under general anaesthesia in supine position
were enrolled. Children with oropharyngeal pathology;
upper respiratory tract infections; anticipated difficult
airway; risk of aspiration and cardiorespiratory illness
were excluded.

Patients were randomly allocated to 3 different groups
using a computer-generated randomisation sequence.
Allocation concealment was done using opaque sealed
envelopes which were opened on the day of surgery
once the children were brought into the operating room.

Group S: - Standard technique group; AAG was
inserted by blind technique, (n = 25). Group DL: -Direct
laryngoscopy group; AAG was inserted under vision
using direct laryngoscopy, (n = 25). Group VL: -Video
laryngoscopy group; AAG was inserted under vision
using video laryngoscope (n = 25). AAG size 1.5, 2,
2.5, and 3 were used for children weighing 5-10 kg,
10-20 kg, 20-30 kg and 30-50 kg, respectively, as per
manufacturer’s recommendations.

Children below six years received oral trichlophos
syrup 50 mg/kg, and children above six years received
oral midazolam 0.5 mg/kg (maximum 10 mg) 60
minutes before anaesthesia induction. ASA standard
monitoring consisted of ECG, peripheral oxygen
saturation (SpO,), and non-invasive blood pressure
measurement. Anaesthesia was induced with
propofol 3 mg/kg and fentanyl 1-2 ug/kg. In children
without an i.v. access, inhalation induction was
performed with sevoflurane and i.v. access was
secured. Neuromuscular blockade was not used.
Besides, bi-spectral index (BIS) monitoring was
used before device insertion to monitor the depth of
anaesthesia; and AAG was inserted at BIS of 40-50 to
ensure an adequate depth of anaesthesia that would
prevent airway reflexes during insertion. End-tidal
capnography (ETCO,) monitoring was commenced
after the insertion of the AAG.
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Anaesthesiologists with >5 years of experience and
who have performed >30 AAG insertions, performed
device insertion in all patients. Following insertion,
the cuff was inflated with 7 ml, 10 ml, 14 ml, and 20 ml
of air for AAG sizes 1.5, 2, 2.5 and 3, respectively.
Anaesthesia was maintained with isoflurane in a
mixture of air and oxygen (50:50) and titrated to BIS
of 45-60. Mechanical ventilation was commenced
with tidal volume of 10 ml/kg and the respiratory rate
was adjusted to maintain ETCO, of 32-38 mm Hg. An
appropriately sized well lubricated gastric tube was
inserted through the gastric drainage port by the same
anaesthesiologist.

In group S, AAG was inserted blindly by keeping the
shaft of the device approximately parallel to the chest
of the patient and guiding the cuff along the hard
palate until a definite resistance was felt, after opening
the mouth with head in sniffing position. In group DL,
the AAG was inserted under vision using a Macintosh
curved laryngoscope blade of appropriate size while in
group VL, McGrath” video laryngoscope (McGrath”,
Medtronic, US) of proper sizes were used. In both
DL and VL groups, with head in sniffing position,
laryngoscope blade was placed in vallecula and both
the tongue and epiglottis were lifted anteriorly. AAG
was then inserted until satisfactory placement in the
hypopharynx.

After inserting the AAG, with head in the neutral
position, the following parameters were observed:
adequate chest rise along with ETCO, trace and
auscultation of bilateral air-entry. The time taken for a
successful insertion was defined as the time in seconds
taken from holding the AAG in hand to appearance of
first stable ETCO, square waveform.

Ease of placement was graded on a scale of 1-4,
with 1 -no resistance, 2-moderate resistance, 3-high
resistance and 4-inability to place the device."*?
Features of airway obstruction or no capnography
tracing in 3 tidal breaths was declared as a failed
attempt. More than two failed attempts at securing the
airway with AAG resulted in conversion to tracheal
intubation, and the children were excluded from the
study.

After stable ventilation was achieved, anaesthesia
ventilator was set on manual mode with a fresh
gas flow of 3 litres/minute. Simultaneously, the
adjustable pressure limiting (APL) valve was kept at
20 cm of H,O to check for audible leaks. Adequate
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depth of anaesthesia was maintained to prevent
coughing, bucking and spontaneous ventilation
during assessment of oropharyngeal leak. After
the determination of oropharyngeal leak, an
anaesthesiologist blinded to group randomisation
carried out the flexible videoendoscopy evaluation
with the head in the neutral position. A neonatal
scope (Karl Storz, Tuttlingen, Germany) was introduced
into the ventilating tube and placed 0.5 cm proximal
to the distal end.

Park score: (Grade 1, larynx only seen; Grade 2,
larynx and epiglottis posterior surface seen; Grade
3, larynx and epiglottis tip or anterior surface
seen — visual obstruction of epiglottis to larynx:
<50%; Grade 4, epiglottis down-folded, and its
anterior surface seen — visual obstruction of epiglottis
to larynx: >50%; Grade 5, epiglottis downfolded and
larynx not visualised) was used for assessing flexible
videoendoscopy grading.’™ Only Grade 1 was accepted
as correct position, and presence of epiglottis in the
field of vision was considered as malposition.

Ventilation was independently assessed with a 3-point
score”;1, optimal ventilation with bilateral chest rise,
good air entry and adequate capnography trace; 2,
ventilation possible but signs of partial obstruction
present (high peak airway pressures, leak with
ventilation and/or ramp or triangular capnography
trace); 3, no ventilation possible. Only score 1 was
accepted, and for a score of 2 or 3, the AAG was
removed and re-inserted.

At the end of the surgery AAG was removed when the
children were fully awake and checked for bloodstains.
The children were observed for a further two hours in
the post-anaesthesia care unit for any complications
like desaturation, laryngospasm, hoarseness of voice
and throat pain before being discharged to the wards.

Fibreoptic studies in children,*” and adults,*" reveal
a malposition incidence of 60% with blind insertions
of SGADs. We considered a reduction of 40% in the
incidence of malposition in the visually guided groups
to be clinically significant. Accordingly, a sample size
of 23 was required per group. To account for dropouts,
25 patients were enrolled in each group. Significance
was determined at P < 0.05 (2-tailed) with a power of
80%. The incidence of malposition across the groups
was determined by Chi-Square test. Continuous data
were evaluated with one-way analysis of variance
(ANOVA) with Bonferroni correction for multiple
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comparisons between the groups. Data were analysed
with R (version 3.5).

RESULTS

A total of 78 children were screened and 75 eligible
children wererecruited in the study for over six months,
3 children were excluded for having upper respiratory
tract infection. The eligibility, recruitment and analysis
are shown in the CONSORT diagram [Figure 1]. There
were no significant differences between the groups
with regards to age or duration of surgery [Table 1].
The incidence of malposition was similar in the three
groups, 44% in group S,48% in group DL and 64% in
group VL (P = 0.32) [Table 2]. Success at first attempt
for AAG insertion was 100% in the DL group and 92%
in groups S and VL. There was no difference in the
ease of placement of AAG [Table 2]. Most children
did not have an audible leak at 20 cm H,O [Table 2].
A significantly longer time was taken for device
insertion in the visually guided groups as compared to
the blind insertion group [Table 2].

Assessed for eligibility 78 |

| Excluded (n = 3)

| Randomised (n = 75) |

l |

| S group (n = 25)

|| VL group (n = 25) | | DL group (n = 25) |
n=25 n=25 n=25

Figure 1: Consort diagram

Table 1: Demographic data

Group S Group DL  Group VL
(n=25) (n=25) (n=25)
Age (years) 5.1+3.3 5.5+3.6 6.2+2.8
Weight (kg) 18.919 18.3+8.3 20.6+7.6
Sex (M/F) 18/7 22/3 20/5
Duration of surgery (in min) 59435 72148 76141
Ambu AuraGain size 1.5 (5) 1.5 (4) 1.5 (1)
2 (1) 2 (12) 2 (13)
2.5 (7) 2.5 (5) 2.5 (8)
3(2) 3 (4) 3 (3)

Data are expressed as Mean (Standard deviation) or number of patients,
Ambu AuraGain size in numbers
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Table 2: Ambu® AuraGain™ insertion parameters

Parameters Group S Group DL Group VL P
(n=25) (n=25) (n=25)
Incidence of malposition n (%) (epiglottis visible in the field of vision of bronchoscope) 11 (44%) 12 (48%) 16 (64%) 0.32
Success at first attempt n (%) 23 (92%) 25 (100%) 23 (92%) 0.34
Time for insertion in first attempt (seconds) 18.4+7.9 27.4+14.5 37.9+21.6 <0.001
Ease of device placement (1/2/3/4) (n) 20/3/2/0 15/10/0/0 17/6/2/0 0.151
Number of patients with audible leak in the mouth at 20 cm H,O n (%) 3 (12%) 5 (20%) 5 (20%) 0.68
Blood staining on removal of Aura Gain (n) 0 2 1 0.551
Ventilation score 1/2/3 (n) 25/0/0 25/0/0 25/0/0 -

Data expressed as number of patients (%) or mean (standard deviation). Refer text for ventilation score and ease of placement

There was no impact of the AAG position on the
quality of ventilation in any of the three groups
as evidenced by the fact that no patient had a
grade 2 or 3 score including the patients with
malposition [Table 2]. No airway manoeuvres were
required during the conduct of surgery for leaks or
suboptimal ventilation in any patient. None of the
patients had desaturation, laryngospasm, hoarseness
of voice and complained of throat pain. Three patients
had blood stains on AAG removal: 2 in the DL group
and 1 in the VL group [Table 2]. However, this did
not affect the recovery and discharge of patients from
the postoperative anaesthesia care area. A post-hoc
sub - group analysis of patients below 6 yr. showed
similar results compared to per protocol analysis result.
The incidence of malposition was 39%, 57%, and 27%
in Group S, DL, and VL, respectively (P- 0.245) in this
subset.

DISCUSSION

The AAG is a new 2™ generation SGAD which has
got good design features with a preformed curvature,
it is softer and less rigid allowing easier insertion,
provides conduit for tracheal intubation and has a
gastric drainage port for decompression of the stomach
for prevention of aspiration.*®’ AAG is new in the
paediatric SGAD family, and previous trials have not
evaluated all sizes.[*! Visually guided techniques of
SGAD insertion have been reported to improve both
device placement as well as OLP in adults. But similar
studies are lacking in children and the position of the
SGAD is mostly determined by bronchoscopy after
insertion.!"? However, the use of a bronchoscope only
allows evaluation of the device position and cannot
correct malposition.** Furthermore, a recent network
meta-analysis evaluating the clinical properties
of various types of SGAD in children identified
only one trial involving the AAG.'¥ Subsequently,
there have been a few more trials evaluating the
performance of this device.>®1*1% But almost all trials
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involving the AAG or other SGADs have focussed
on OLPs or the performance of the devices as
intubating conduits.*%>1% In adults, although strong
recommendations exist for placing SGADs under
visual guidance,®131517 it is surprising that there are
no such recommendations in children, given the fact
that there are several different types of SGADs used in
paediatric patients with varying rates of success.[%4
Furthermore, it has been shown that inserting SGADs
under vision improves both the device position as well
as OLPs in adults.”

In a performance evaluation of AAG in children,
Jagannathan and  colleagues, found that only
24 children had correctly positioned devices where
only the larynx was seen according to the scoring
system used. Mihara and colleagues,” reported 1 case
of airway obstruction with the AAG, but they did not
carry out a bronchoscopy evaluation of the device
position. Stogermiiller and colleagues,™® found that
all children with both AAG and Aura Once had a score
of 2 (cords plus anterior epiglottis) using the scoring
system by Brimacombe and colleagues.!®!

In our study, we had a higher incidence of device
malposition compared to other studies, including in
the visually guided groups,* which was probably due
to the stringent criteria of malposition in our study
where only the laryngeal view without the epiglottis
was considered as an optimal position. The large size
of the epiglottis in children is likely to be caught in
the bowl of the SGADs. Accordingly, there is wide
variability and several scoring systems for defining
malposition in this cohort of patients, but no score is
universally adapted.!'” Besides, our primary aim was
to test the superiority of visually guided techniques
where essentially the epiglottis is lifted out of view, and
thus, accepting any portion of the epiglottis a-priori
within the bowl of the AAG would have underscored
the relevance of our findings. However, like other
studies,**>161 the bronchoscopy grading of the AAG
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position had no impact on ventilation. But there
are two aspects to the performance of SGADs. Even
though the device position may not affect ventilation
in most patients, it may affect the OLPs, which is
another measure of functional performance. A better
device position leads to a better mask seal and higher
OLPs."1014 In our study, we did not measure the OLP
but rather, noted the number of patients who had an
audible leak in the mouth at 20 cm H,O in each group.
OLP was not a primary outcome measure of our study,
and thus, precise measurements were not the goal
unlike other studies which are powered accordingly;
rather the absence of leak in a majority of patients
suggested that the blind technique of insertion was not
inferior to the visually guided groups in achieving a
functional seal between the larynx and AAG.

Similar to other studies, we had a high first insertion
success rate and did not require any manoeuvres after
placement of the AAG.**%! The time taken to insert the
AAGs in our study in the blind insertion group (mean of
18.4 seconds) was similar to other studies (Mihira and
colleagues, mean time 21.3 seconds).”! A considerable
longer time was taken in the visually guided groups,
which is expected, since introducing a laryngoscope
in the airway leads to crowding in a small space which
may have led to a longer time for placing the devices.
Blood staining was only seen in the groups where
instrumentation was carried out, and this was not
surprising. However, this did not delay the discharge
of children from the recovery unit.

There are limited studies of AAG in children over
seven years,” and thus, by including children from
6 months to 12 years, it allowed us to evaluate the
AAG across all sizes, and ages in the paediatric group.
Thus, our results would be expected to have broader
applicability. All previous studies have evaluated
the malposition of SGADs after blind insertion, and
no studies have assessed the effect of visually guided
techniques of insertion on the bronchoscopy grading
in children.

Our study has a few limitations. We had a very stringent
criterion for malposition but believed this was the only
way to evaluate whether visually guided techniques of
insertion confer any advantage in children. We did not
formally assess the OLPs, and it is possible that the
visually guided groups may have had better sealing.
But given the fact that the videoendoscopy grading
was similar in all the groups, this would be unlikely.
We excluded children with airway abnormalities,
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where placing the device under visual guidance may
be more relevant.

CONCLUSION

Based on our observations, we submit that visually
guided techniques of insertion do not have any
advantage over blind insertion techniques in
decreasing the incidence of malposition of the AAG in
paediatric patients.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Joshi R, Rudingwa P, Kundra P, Panneerselvam S, Mishra SK.
Comparison of Ambu AuraGain™ and LMA® ProSeal in
children under controlled ventilation. Indian ] Anaesth
2018;62:455-60.

2. Lee JR, Kim MS, Kim JT, Byon HJ, Park YH, Kim HS, et al.
A randomised trial comparing the i-gel™ with the LMA
classic™ in children. Anaesthesia 2012;67:606-11.

3. Brain AI, Verghese C, Strube PJ. The LMA ‘ProSeal- a
laryngeal mask airway with an oesophageal vent. Br ] Anaesth
2000;84:650-4.

4, Jagannathan N, Hajduk J, Sohn L, Huang A, Sawardekar A,
Gebhardt ER, et al. A randomised comparison of the AMBU®
Aura Gain™ and the LMA® supreme in infants and children.
Anaesthesia 2016;71:205-12.

5. Mihara T, Nakayama R, Ka K, Goto T. Comparison of the
clinical performance of the i-gel and Ambu AuraGain in
children: A randomised noninferiority clinical trial. Eur J
Anaesthesiol 2019;36:411-7.

6. Lee JH, Jang YE, Kim EH, Kim HS, Kim JT. Flexion decreases
the ventilation quality of the AMBU® Aura Gain™ laryngeal
mask in paralysed patients: A prospective randomised
crossover study. Acta Anaesthesiol Scand 2018;62:1080-85.

7. Sudheesh K, Chethana GM, Chaithali H, Nethra SS,
DevikaraniD, Shwetha G. A new second-generation supraglottic
airway device (Ambu® AuraGain) versus intubating laryngeal
mask airway as conduits for blind intubation — A prospective,
randomised trial. Indian ] Anaesth 2019;63:558-64.

8. Park C, Bahk J, Ahn W, Do SH, Lee KH. The laryngeal mask
airway in infants and children. Can J Anesth 2001;48:413-7.

9. Kim GW, Kim JY, Kim SJ, Moon YR, Park EJ. Conditions for
laryngeal mask airway placement in terms of oropharyngeal
leak pressure: A comparison between blind insertion and
laryngoscope-guided insertion. BMC Anesthesiol 2019;19:4.

10. Francksen H, Renner ], Duetschke P, Bein B. The newly
developed i-gel: An observational study in non paralysed
anaesthetized children: 10AP2-4. Eur ] Anaesth 2011;28:150.

11. Payne J. The use of fibreoptic laryngoscope to confirm the
position of the laryngeal mask. Anaesthesia 1989;44:865.

12. Smith P, Bailey CR. A performance comparison of the
paediatric i-gel™ with other supraglottic devices. Anaesthesia
2015;70:84-92.

13. Van Zundert AA, Kumar C, Van Zundert TC. Malpositioning
of supraglottic airway devices: Preventive and corrective
strategies. Br ] Anaesth 2016;116:579-82.

14. Mihara T, Asakura A, Owada G, Yokoi A, Ka K, Goto T.

9241

Page no. 23



Behera, et al.: Ambu AuraGain malposition in children

A network meta-analysis of the clinical properties of various 17. Van Zundert AAJ, Gatt SP, Kumar CM, van Zundert TC.

types of supraglottic airway devices in children. Anaesthesia Vision-guided placement of supraglottic airway device

2017;72:1251-64. prevents airway obstruction: A prospective audit. Br ] Anaesth
15. Stogermiller B, Ofner S, Ziegler B, Keller C, Moser B, 2017;118:462-3.

Gasteiger L. Ambu® Aura Gain™ versus Ambu® Aura Once™ 18. Brimacombe J, Berry A. A proposed fiber-optic scoring system

in children: A randomized, crossover study assessing to standardise the assessment of laryngeal mask airway

oropharyngeal leak pressure and fibreoptic position. Can J position. Anesth Analg 1993;76:457.

Anesth 2019;66:57-62. 19. Foucher-Lezla A, Lehousse T, Monrigal JP, Granry JC,
16. Kim HJ, Park HS, Kim SY, Ro YJ, Yang HS, Koh WU. Beydon L. Fibreoptic assessment of laryngeal positioning of the

A randomised controlled trial comparing Ambu AuraGain and paediatric supraglottic airway device i-gel. Eur ] Anaesthesiol

i-gel in young pediatric patients. ] Clin Med 2019;8:1235. 2013;30:441-6.

“ANAESTHESIA A COMPLETE SPECIALITY- WE ARE THE LIFELINE”
AND OUR LIFELINE IS
“ISA FAMILY BENEVOLENT FUND”

. ISA encourages members to join Family Benevolent Fund of Indian Society of Anaesthesiologists
(ISA-FBF) to help our colleagues’ and our own families when they face the testing moments of their
life.

. BECOME AN ISAFBF MEMBER, NOT FOR YOU, BUT TO HELP OUR COLLEAGUE’'S FAMILIES BY
DONATING Rs.300/- per year /death.

o TO BECOME AN ISAFBF MEMBER KINDLY VISIT OUR WEBSITE isafbf.com or CONTACT YOUR
CITY BRANCH/STATE/PRESIDENT/SECRETARY

. Contact for Details & Application forms:

Dr. Sugu Varghese, Hon.Sec.ISA-FBF
Mobile: +91-9447052094
Website: www.isafbf.com/www.isaweb.in
(Or Contact: Your State/City branch President/Secretary)
942 Indian Journal of Anaesthesia | Volume 64 | Issue 11 | November 2020

Page no. 24



