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Abstract

Background: Supraglottic airway devices are frequently preferred in surgical surgery for pediatric patients. I-gel
LMA and Ambu Aura-i LMA are the new generation supraglottic airway devices. This study aimed to compare
airway trauma and postoperative complications due to i-gel and Ambu Aura-i in infants.

Materials and Methods: In the study, patients were divided into two groups that performed minor surgery ASA
| and 40 infants. After standard anesthesia, i-gel was placed into one group, and Ambu Aura-i was placed into
another. Flexible bronchoscopy was performed at the end of the surgery. Mucosal damage and postoperative
complications in laryngopharyngeal structures were compared.

Results: No statistically significant difference was found between the groups in terms of age and body weight
averages, LMA size, complication distribution, duration of anesthesia, and mean duration of surgery (p=0.930,
p=0.743, p=0.705, p=0.151, p=0.894, p=0.710). There was no statistically significant difference between the two
groups regarding grading according to the flexible bronchoscopy appearance (p=0.112, p=0.201, p=0.632).
Conclusions: There is no difference in laryngopharyngeal mucosal damage and postoperative airway complica-
tions due to i-gel and Ambu Aura-i in infants. Both devices can be used effectively and safely in this age group.
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Oz

Amag: Supraglottik havayolu cihazlari, pediatrik hastalarda cerrahide siklikla tercih edilmektedir. I-gel LMA ve
Ambu Aura-i LMA, yeni nesil supraglottik havayolu cihazlaridir. Bu ¢alismanin amaci, bebeklerde i-gel ve Ambu
Aura-i'ye bagl havayolu travmasi ve postoperatif komplikasyonlari karsilastirmaktir.

Materyal ve Metod: Calismada mindér cerrahi uygulanan, ASA | hastalar (n=40) iki gruba ayrildi. Standart anestezi
sonrasi bir gruba i-gel, digerine Ambu Aura-i yerlestirildi. Ameliyat sonunda fleksibl bronkoskopi yapildi. Larin-
gofaringeal yapilarda mukozal hasar ve postoperatif komplikasyonlar karsilastirildi.

Bulgular: Gruplar arasinda yas ve vicut agirlk ortalamalari, LMA numarasi, komplikasyon dagilimi, anestezi su-
resi ve ortalama ameliyat stresi agisindan istatistiksel olarak anlamli fark bulunmadi (p=0.930, p=0.743, p=0.705,
p=0.151, p =0.894, p=0.710). Fleksibl bronkoskopi gériinimine gére derecelendirme agisindan iki grup arasinda
istatistiksel olarak anlamli fark yoktu (p=0.112, p=0.201, p=0.632).

Sonug: Bebeklerde i-gel ve Ambu Aura-i'ye bagli laringofaringeal mukozal hasar ve postoperatif hava yolu komp-
likasyonlarinda fark yoktur. Bu yas grubunda her iki cihaz da etkin ve glvenli bir sekilde kullanilabilir.

Anahtar Kelimeler: Laringeal maske havayolu, i-gel, Ambu Aura-i, fleksibl bronkoskopi, laringofaringeal hasar,
infant
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Introduction

Archie Brain designed supraglottic airway devices (SADs);
and felt the necessity of an efficient airway device that can
be placed easily and quickly without causing trauma, even
when used by unskilled people. After several years of rese-
arch, the laryngeal mask airway (LMA) was created and
marketed at the end of 1987. Various modifications were
made over the years (1).

Pediatric patients are quite different from adult patients
and have specific respiratory features. Laryngoscopy and
intubation-related complications are higher in this age
group. SADs, placed more easily than endotracheal intuba-
tion, resulting in less hemodynamic changes and less airway
trauma, have an essential place in pediatric patients in cur-
rent anesthesia practice (2,3). In addition to short surgical
procedures, they are also used for expected and unexpec-
ted airway difficulties. i-gel and Ambu Aura-i are the new
generation SGA (2,3) (Figure 1).

Figure 1. I-gel LMA and Ambu Aura-i LMA

I-gel LMA (Intersurgical, Wokingham, Berkshire, UK) is a
soft gel-like cuff that adapts to the anatomy of the hypop-
harynx and a path suitable for inserting a nasogastric tube
in thermoplastic elastomer structure instead of an infla-
table cuff that is available in 2007 (2,4).

Ambu Aura-i LMA (Ambu USA, Glen Burnie, MD, USA) is an
MRI-compliant, endotracheal intubation and fiberoptic
imaging device that was introduced in 2010, Which is easier
to place because of its inclination, which is more suitable
for the anatomy of the upper airway and provides equal or
better leakage pressure to other laryngeal masks (3,5,6).
Studies are comparing various SADs in both infants and
wider age groups (7-9). However, there is no study in the
literature comparing airway trauma and postoperative
complications due to i-gel and Ambu Aura-i.

Comparison of i-Gel ™ and AMBU Aura-i ™ use in infants

The primary aim of the study was to determine and com-
pare airway trauma and visible mucosal damage using
flexible bronchoscopes using both devices. Still, also secon-
dary aim was to compare postoperative morbidity.

Materials and Methods

Patient selection

This study was conducted as prospective and randomized.
The study was initiated after the approval from the Ethics
Committee of the Bezmialem Vakif University (date:
03.04.2019, decision no: 7/24). Forty ASA | patients under
the age of 1, with a body weight of less than 10 kg, without
anatomical pathology in the upper airway with no general
anesthesia within the last two weeks which underwent mi-
nor surgery (circumcision, inguinal hernia, undescended
testis, hypospadias, etc.) by the Pediatric Surgery Clinic at
Bezmialem Vakif University Medical School Hospital were
included in the study. Patients who are older than one year
of age and have a body weight of more than 10 kg, who
have symptoms of upper or lower respiratory tract infec-
tion, who have had more than one trial performed during
the SADs placement, and who are known and expected to
be difficult airway, who has undergone surgery for more
than 2 hours and patients who underwent emergency sur-
gery were not included in the study.

Pre-operative preparation

A pre-anesthetic systemic examination was performed be-
fore the operation. The methods were explained to the fa-
milies. Written and oral consent forms were obtained. Be-
fore the operation, solid food for at least 6 hours, breast
milk for 4 hours, and non-particulate liquid food for 2 hours
were provided. No premedication was applied to the cases.

Intraoperative Monitoring

After the patients were taken to the operating room wit-
hout their families, routine three-channel electrocardiog-
raphy, heart rate (HR), non-invasive blood pressure, and
peripheral oxygen saturation (SpO2) monitoring were per-
formed. Peripheral vascular access was performed after in-
halation of a concentration of 6-8% of sevoflurane in a
mixture of 50-50% medical air and oxygen with a face mask.
After intravenous administration of 2 ug/kg of fentanyl, the
LMA was inserted without using muscle relaxants after the
eyelash reflex disappeared, and there was no physical res-
ponse to the jaw trust movement. A water-based lubricant
was used before LMA was placed. LMA placement was per-
formed by a single anesthesiologist with more than five ye-
ars of experience in all patients. The successful placement
was evaluated according to the presence of chest expan-
sion and capnograph wave.

The patients were divided into two groups by closed enve-
lope method (Figure 2). Group | (n=20): I-gel LMA (No: 1 or
1.5) was placed in the patients. Group A (n=20): Ambu
Aura-i LMA (No: 1 and 1.5) was placed in the patients. After
inflating the LMA cuff, the cuff pressure was measured with
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a monometer (Model Monitor, VBM Medizintechnik
GmbH, Germany) and kept between 40-50 cm-H,0. LMA
number was determined according to the patient's body
weight.

In anesthesia maintenance, 2 Lt/min oxygen flow with a
concentration of 1.5-2% sevoflurane in 50-50% medical air-
oxygen mixture was used. End-tidal carbon dioxide was
kept between 30-35 mmHg with pressure-controlled venti-
lator mode. Intravenous fluid maintenance was achieved
with 4 mL/kg/h of 0.9% NaCl solution. At the end of the
operation, 10 mg/kg intravenous paracetamol was adminis-
tered to the patients. After the end of the surgery, anest-
hetic gases were stopped, and ventilation with 100% oxy-
gen was continued. After separating the breathing circuit,
the hypopharynx, epiglottis, and vocal cords were evalua-
ted by pediatric flexible bronchoscopy (MDH-Zhuhai
Mindhao Medical Technology Co. P.R. China, A41 4.2 mm).
All patients were evaluated by a single anesthesiologist
experienced in flexible bronchoscopy.

Patients according to glottic appearance with flexible
bronchoscope: Grade 1: No hyperemia, Grade 2: Mild hy-
peremia, Grade 3: Moderate hyperemia, Grade 4: Mucosal
damage and bloody secretion as present were graded.

Comparison of i-Gel ™ and AMBU Aura-i ™ use in infants

LMA was removed when spontaneous respiration of the
patients was regular and reached sufficient tidal volume.
The presence of blood on the LMA was recorded. Laryngos-
pasm, bronchospasm, desaturation (Sp02<90), post-extu-
bation stridor, cough, tongue, and lip trauma were recor-
ded. Since there is no grading study using a flexible bronc-
hoscope as in our study, In determining the sample size, we
used the study of Jagannathan et al (5). We thought that
there should be 16 patients in each group using 80%
strength and 0.05 alpha. Considering the margin of error,
we determined the number of patients in the groups to be
20.

Statistical Evaluation

In this study, statistical analysis was performed by NCSS
(Number Cruncher Statistical System) 2007 Statistical Soft-
ware (Utah, USA).

In the evaluation of the data, in addition to descriptive sta-
tistical methods (mean, standard deviation), an indepen-
dent t-test was used to compare pairs of normal distribu-
tion variables and a chi-square test was used to compare
qualitative data. The results were evaluated at a p <0.05 le-
vel of significance.
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Results

There was no statistically significant difference between
the groups' mean age and body weight, LMA size, compli-
cation distribution, duration of anesthesia, and surgery
time. (p=0.930, p=0.743, p=0.705, p=0.151, p=0.894,
p=0.710). No statistically significant difference was obser-
ved between the two groups regarding grading according
to flexible appearance. (p=0.112, p=0.201, p=0.632) (Table
1).

Table 1. Age, body weight, LMA size, grading according to
an appearance by flexible bronchoscopy, complication, du-
ration of anesthesia, and duration of surgery

Grup | Grup A p value
meanzstd meanistd
or n (%) or n (%)
Age 6.45+3.79 6.55+3.36 0.930*
Body weight 7.60+1.93 7.40+1.90 0.743*
LMA size 0.705**
1 5 (25.00%) 4 (20.00%)
1.5 15 16 (80.00%)
(75.00%)
Grading by flexible bronchoscopy
Grade 1 6 (30.00%) 12 (60.00%) 0.112**
Grade 2 11 6 (30.00%) 0.201%*
(55.00%)
Grade 3 3 (15.00%) 2 (10.00%) 0.632**
Complication 0.151%*
Unavai- 19 16 (80.00%)
lable (95.00%)
Available | 1 (5.00%) 4 (20.00%)
Anestesia time 43.9049.80 | 44.40+13.45 | 0.894*
Surgery time 31.15+7.65 | 29.95+12.09 | 0.710%*

LMA: Laryngeal mask airway, n: Number, std: Standard,
* Independent t-test, ** Chi-Square test

Discussion

Supraglottic airway devices may cause trauma to the
airway mucosa (10). If the cuff pressure is higher than the
mucosal perfusion pressure, laryngopharyngeal symptoms
such as tongue edema, dysphagia, dysphonia, nerve da-
mage, bleeding, and vocal mucosal trauma may be seen in
the postoperative period. Symptoms occur more frequ-
ently when the cuff pressure is higher than 60 cm-H20. The-
refore, it is recommended to monitor cuff pressure with a
manometer routinely and to be careful during long-term
use (1,10). Gupta et al. (2) reported that monitoring cuff
pressure with an i-gel without an inflatable cuff would not
be necessary and that the possibility of mucosal damage
caused by overinflation of the cuff could be avoided. It is
also known that nitrous oxide may increase the likelihood
of increased mucosal injury due to increased cuff pressure
and compression due to inflatable cuff diffusion. I-gel has
been suggested to be safer since there is no inflatable cuff,

Comparison of i-Gel ™ and AMBU Aura-i ™ use in infants

and i-gel is recommended in clinics without cuff manome-
ters (8). However, our study did not support these results
in infants. No scoring system is used to evaluate laryngop-
haryngeal mucosal damage in the literature. Therefore, we
created our scoring system. According to the evaluation of
pharyngeal structures and vocal cords with flexible bronc-
hoscopy, we did not see any open mucosal injuries and blo-
ody secretions that we accepted as Grade 4. Grade 3, se-
vere hyperemia was seen in 3 patients in the i-gel group and
two patients in the Ambu Aura-i group. Grade 2, mild hype-
remia was significantly higher in the i-gel group compared
to the Ambu Aura-i group (11 patients versus 6 patients).
Patients with Grade 1 without hyperemia were more likely
to be treated with Ambu Aura-i. Therefore, if we accept hy-
peremia as an indicator of mucosal trauma, we found more
hyperemia in the i-gel group than in the literature. However
this difference was not statistically significant. In our study,
we avoided using nitrous oxide. We kept the cuff pressure
between 40-50 cmH20 and repeated the measurement
every 30 minutes. We tried to provide a standardization by
excluding patients from multiple trials in both groups.
Beringer et al. (10) reported that the incidence of blood af-
ter removal of LMA was 3-6% and 0-3% for classical LMA
and proseal LMA, respectively, and reported that they fo-
und this rate to be 3% with the use of i-gel. Again, Kim et al.
(8) reiterated that blood on i-gel is less than that of alterna-
tive devices, which may be due to the characteristics of the
cuff. However, in this study, we did it in infants and did not
see any blood on both LMAs. Our results did not support
the literature.

It is accepted that postoperative airway complications such
as desaturation, laryngospasm, bronchospasm, cough, bre-
ath holding, and sore throat are reduced with SGA use com-
pared to tracheal intubation (13). Young children are more
likely to have complications due to physiological differen-
ces than adults and older children. In addition, due to ana-
tomical differences, difficulties in SGA placement may be
encountered. It has been reported that i-gel requires less
manipulation, can be placed more quickly in children youn-
ger than one year of age, and can be placed in a shorter
time compared to LMA unique. Thus it may be more valu-
able for use in small babies with low oxygen reserves; dela-
yed obstruction due to movement of the device, especially
during the intraoperative period, has been reported with
SGA use (8). In our study, our patient age group was too
small to express itself. Therefore we could not question the
sore throat. Complications such as breath holding, desatu-
ration, laryngospasm, bronchospasm, post-extubation stri-
dor, and tongue and lip trauma were not encountered.
However, the cough was observed in 4 patients in the i-gel
group and 1 patient in the Ambu Aura-i group. However,
this difference was not statistically significant. None of our
patients encountered a late obstruction.

Theiler et al. (14) reported that there needs to be more re-
ports about i-gel in young children, that they tend to shift
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due to their flat structure, and that they should be deter-
mined more tightly. We could not provide adequate venti-
lation due to air leakage in 1 patient in the Ambu Aura-i
group, and 2 in the i-gel group. We had to repeat the place-
ment procedure in one patient in both groups. Thus, we
excluded two patients in the Ambu Aura-i group and three
patients in the i-gel group.

There are limitations, such as the fact that our study was
performed in a small group of patients and that the scoring
we used was subjective. We believe that prospective stu-
dies in larger patient groups are necessary.

In conclusion, there was no difference in infants in terms of
laryngopharyngeal mucosal damage and postoperative
airway complications due to Ambu Aura-i and i-gel use. We
believe both devices can be used effectively and safely in
this age group.
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