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Abstract

Objective: The i-gel supraglottic airway has features that may confer advantage over the standard laryn-
geal mask in terms of performance and postoperative complications.

Design: Prospective observational study (clinical audit).

Setting: Anaesthetic department of district general teaching hospital.

Material and methods: We carried out a prospective audit of 96 i-gel insertions in order to assess insertion
success rate, airway leak associated with a mode of ventilation and postoperative complications. The i-gel
was inserted in theatre settings for general surgery, gynaecology, urology and vascular surgical procedu-
res. Data collected included patient and operator demographics, information about device insertion, the
presence of blood or gastric fluid on the device after removal and postoperative complications: sore
throat, sore tongue, difficulty speaking, difficulty swallowing, nausea and vomiting. The performances of
experienced and inexperienced operators were compared.

Results: The i-gel was used with spontaneous ventilation in 35 (36.5%) of patients, while 61 (63.5%) of pa-
tients were ventilated with assisted or controlled mode.The device was inserted at the first attempt in 86.5%
cases, at the second attempt in 9.4% and in 4.2% of patients three or more attempts were necessary. A minor
leak was noted in 15.6% while in 17.7% of cases repositioning was required after insertion. The presence of
blood on the device was noted in 5.2% of the patients and 9.4% of patients described sore throat postope-
ratively. No patients complained of sore throat at 48 hrs. There was no statistical difference between any va-
riables between experienced and inexperienced operators. A leak was more often seen with controlled ven-
tilation (P = 0.03).

Conclusion: The device proved relatively easy to insert, performed well under both spontaneous and con-
trolled ventilation and was well tolerated by patients.
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Souhrn

Audit pouziti supraglotické pomuicky i-gel pfi celkové anestezii se spontanni a fizenou
ventilaci — vliv ventilaéniho rezimu a zkuSenosti Iékafe na sledované parametry

Cil studie: 1-gel je relativné novou pomuckou k zajisténi dychacich cest. Nékteré jeho vlastnosti mohou pod-
minit vétsSi uspésnost a nizsi vyskyt pooperaénich komplikaci ve srovnani s laryngealni maskou.

Typ studie: Prospektivni observacni studie (klinicky audit).

Typ pracovisté: Anesteziologické oddéleni oblastniho vyukového pracovisté.

Material a metoda: Provedli jsme prospektivni audit pouziti i-gelu u 96 pacientti a sledovali jsme tspésnost
zavedeni, unik dychaci smési v souvislosti s pouzitym ventilaénim rezimem a €etnost vyskytu pooperacnich
komplikaci. I-gel byl zavadén na operaénim sale pro vykony obecné a cévni chirurgie, urologie a gynekologie.
Sledované parametry zahrnovaly demografické tidaje pacientli a anesteziologl, zavadéni pomuicky, pfitom-
nost krve nebo zaludeéni tekutiny na pomucce po vyjmuti a pooperaéni komplikace: bolesti v krku, bolesti
jazyka, potize pfi mluveni, potize pfi polykani, nevolnost a zvraceni. Srovnavan byl vykon specializovanych
anesteziologu s lékafi v tréninku.

Vysledky: Spontanni ventilace byla zachovana u 35 pacientt (36,5 %) se zavedenym i-gelem, u 61 vykont
(63,5 %) byla pouzita asistovana nebo fizena ventilace. I-gel byl zaveden na prvni pokus u 86,5 % pacienta,
na druhy pokus u 9,4 % pfipadt a u 4,2 % pacientu byly nezbytné tfi nebo vice pokust o zavedeni. Maly unik
smési byl zaznamenan u 15,6 % vykonu. U 17,7 % pacientli byla nutna zména polohy po prvnim zavedeni
i-gelu. Krev byla nalezena na 5,2 % pomucek po vynéti. 9,4 % pacientii udavalo bolesti v krku po vykonu. Ta-
to komplikace spontanné odeznéla u v§ech pacientti do 48 hodin po operaci. Nebyl zaznamenan zadny roz-
dil v ispésnosti zavedeni mezi zkusenymi a nezkusenymi anesteziology. Unik smési byl éast&ji pozorovan
u fizené ventilace (p = 0,03).
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Zavér: Pomuicku je relativné snadné zavést, je mozné ji pouzit pfi spontanni i fizené ventilaci a byla dobfe

tolerovana ze strany pacientt.

Klicova slova: i-gel — laryngealni maska — komplikace
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Introduction

The i-gel [Intersurgical Ltd, Wokingham, United
Kingdom] was introduced into clinical practice in the
United Kingdom in January 2007. It is a disposable,
supraglottic airway that comprises a non-inflatable
cuff, bite block, epiglottis blocker and gastric channel
(Figure 1). It is made from a compound that is
thermoplastic and said to mould to the laryngeal
anatomy, which it is designed to mirror.

Studies on both cadavers and in manikins have
found it to be easy to insert [1, 2] and that it provides
a good view of the glottic aperture when a fibreoptic
scope is passed through it [1]. It has been suggested as
a method of airway management in cardiorespiratory
arrest [3] and as a device that can be used as a rescue
device in “can’t intubate, can’t ventilate” situations [4].
The authors have used the i-gel as a conduit for
fibreoptic intubation in expected difficult airways in both
theatre and intensive care settings [5, 6] an in one
patient with subglottic tracheal stenosis [7].

The goals of this prospective audit were to assess
the success rate of device insertion, difference

Fig. 1. Size 3 i-gel airway

between spontaneous and controlled ventilation
through this device, difference between experienced
and inexperienced operators, frequency of traumatic
insertion and the incidence of postoperative
complications associated with the device, including
sore throat and sore tongue, speaking and swallowing
difficulties and postoperative nausea and vomiting.

Materials and methods

After Local Audit Committee approval a prospective
audit was set up. This project was classified as
a service evaluation and therefore not requiring Trust
Ethical Committee approval. A proforma was devised
for collection of data. Demographic data included age,
sex, weight and American Society of Anesthesio-
logists (ASA) classification for the patient. Operator
grade, number of previous i-gel insertions (0-10,
11-20, 21+) and number of insertions of any
supraglottic device (0-10, 11-20, 21-5-, 50+) was
recorded for the operator. Airway assessment
comprised mouth opening (< 2 finger breadths (FB),
2-3 FB, > 3 FB), thyromental distance (< 6.5 cm,
> 6.5 cm) and Mallampati classification (I, 11, lll, 1V).
For device insertion the size of i-gel used, number of
attempts, presence or absence of a leak and whether
repositioning was required were all recorded. Modes
of ventilation used during the procedure -
spontaneous, assisted or controlled — were also
recorded. On removal, the presence or absence of
blood on the device and whether the inner surface of
the device was dry were both recorded. In the
recovery area, 2 hrs after awakening, the patients
were assessed by means of a questionnaire for sore
throat, sore tongue, difficulty swallowing, difficulty
speaking, nausea and vomiting — with a grading of
none, mild, moderate and severe for each. Patients
were also assessed for postoperative complaints at
24 h post procedure.

Data were entered into a database created using
Filemaker Pro™.

All patients received standard anaesthetic
monitoring (ECG, pulse oximetry and non-invasive
blood pressure measurement). Induction was
performed with 1-3 mg/kg propofol and fentanyl.
Anaesthesia was maintained using sevoflurane and
non-depolarizing neuromuscular blocking agents
(atracurium or rocuronium) were administered to
patients undergoing controlled ventilation.

Statistical analysis
The performance of experienced (consultants, staff
grades) and inexperienced (trainees) operators was
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compared using Fisher's exact test using the online
statistical freeware (www.quantitativeskills.com). The
same statistical method was employed for a compari -
son of audible leak between controlled and spon-
taneous ventilation through the i-gel. P values of less
than 0.05 were considered significant.

Results

During the 3 month audit period 107 completed
forms were received of which 96 were suitable for
analysis — data were incomplete in the remainder. In
total, 15 anaesthetists (8 doctors in training and 7
consultants/staff grades) participated in the audit.

Demographic data — patients

There were 83 women and 13 men, whose age
ranged from 14 years to 87 years, with a mean of 45
years. The preponderance of female patients in the audit
reflects the types of surgery performed in our hospital
for which supraglottic airways are appropriate: mainly
gynaecological and breast surgery. Weight ranged from
40 kg to 116 kg, with a mean of 72 kg. There were only
5 patients with an ASA grading of 3, the remainder being
grade 1 or 2. No patients had mouth opening of less than
2 fingerbreadths, only 10 had a thyromental distance of
less than 6.5 cm and 91 of the patients had a Mallampati
classification of either | or II.

Demographic data — operators

All grades were represented, with the majority
being middle to senior grade trainees — Table 1.
Previous experience with the i-gel was fair: those who
had previously inserted more than 21 devices made
65 insertions.

Device insertion and removal

The i-gel was inserted at the first attempt in 83
(86.5%) cases, at the second attempt in 9 (9.4%) and
in 4 patients three or more attempts were made

Table 1. Operator demographics

Grade of operator Number of devices inserted
FY1-2 2(21%)

ST1-3 23 (24%)

ST4-6/ SpR 39 (40.6%)

Staff Grade 3(3.1%)

Consultant 29 (30.2%)

Legend: FY — Foundation Year trainee, ST — Specialty Trainee,
SpR — Specialist Registrar

Table 2. Mode of ventilation and audible leak

Mode of ventilation Number of patients Leak
Controlled
61 (63.5% 13 (21.3%
(IPPV, SIMV) ( ) ( )
Spontaneous 35 (36.5% 2 (5.7%)
P =0.03

(4.2%). In 15 patients (15.6%) there was a leak and in
17 patients (17.7%) the device required repositioning
— Table 2. Only 35 patients (36.5%) were managed
with spontaneous ventilation (SV), the remainder
being managed with either Synchronised Intermittent
Mandatory Ventilation (SIMV) or Intermittent Positive
Pressure Ventilation (IPPV). The incidence of leak was
significantly higher in the patients ventilated with
controlled mode — 21.3% vs. 5.7%, respectively (P =
0.03) — Table 3. On removal there was blood on 5
devices (5.2%) and 82 were reported as having a dry
inner surface (85.4%).

Postoperative assessment

Nine patients described sore throat (9.4%) of whom
7 (7.3%) had mild and 2 (2.1%) moderate symptoms.
4 patients described a sore tongue (4.2%) all of which
reported mild symptoms. There were no reports of
difficulty speaking wheras 4 (4.2%) patients reported
mild difficulty in swallowing — Table 4. Nausea was
reported by 10 patients (10.4%), 2 of whom described
severe symptoms (2.1%), 1 moderate (1%) and 7 mild
(7.3%). Vomiting was reported by 5 patients (5.2%),
3 cases being mild (3.1%) and 2 moderate (2.1%).

Table 3. Insertion attempts, leak and traumatic insertion: comparison between inexperienced and experienced operators

Inexperienced Experienced
) (Consultants/Staff P Consultants only P
(Trainees)
Grades)
Number of attempts 64 32 28
1 54 (84.4%) 29 (90.6%) 0.19 | 27 (96.4%) 0.08
2 7 (10.9%) 2 (6.2%) 0.24 | 1(3.6%) 0.19
3+ 3 (4.7%) 1(3.1%) 040 | O -
Repositioning required 11 (17.2%) 6 (18.8%) 0.22 | 2(7.1%) 0.13
Leak 11 (17.2%) 4 (12.5%) 0.20 | 2(7.1%) 0.13
Blood on the device 3 (4.7%) 2 (6.2%) 0.34 | 1(3.6%) 0.42
Table 4. Postoperative complications
None Mild Moderate Severe
Sore Throat 87 (90.6%) 7 (7.3%) 2 (2.1%) 0
Sore Tongue 92 (95.8%) 4 (4.2%) 0 0
Difficulty speaking 96 (100%) 0 0 0
Difficulty swallowing 92 (95.8%) 4 (4.2%) 0 0
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Discussion

This audit aimed to compare the i-gel to known
standards for the device with which it is set to compete
— the laryngeal mask airway. Since the audit was
devised a prospective observational study in female
patients has been published using the i-gel in 71
patients [8]. Another study evaluated size 4 i-gels in
100 non-paralysed patients and found the success
rate of insertion to be over 90% with a very good
percentage of glottic covering [9]. Our recent study
compared the i-gel and Aura Laryngeal mask in 204
patients [10]. These studies, therefore, have become
the standards to which we have compared our results.
Studies involving the LMA have been used in other
instances for comparison.

The device was inserted at the first attempt in
86.5% of cases, which is lower than expected. We feel
this may be due to the larger depth of the bowl of the
device: of those patients requiring reinsertion, 6 out of
13 (46%) had limited mouth opening and 8 of 13
patients (62%) had Mallampati scores of 2 or greater.
Another factor was the relative inexperience of some
of the operators: 5 of the 13 operators involved in
repeated insertions had inserted less than 21 i-gels.
The first descriptive study on the i-gel had a first time
insertion rate of 97%, yet all of the devices in this study
were inserted by senior anaesthesiologists [8]. If, in
our audit, we look at ‘experienced operators’ alone
(see Table 3) then our first time insertion rate is 90.3%.
Excluding all but consultants gives a first time insertion
rate of 96%. No opportunity was given in our audit for
the assessment of adequate anaesthesia for insertion,
for example jaw relaxation, and some of these
insertions may have been in patients in too shallow
anaesthesia for instrumentation of the airway.

A leak was present in 15 patients. Of these, in 7
patients the correct size of device as recommended
by the manufacturers (based on the patient’s weight)
[11] was not inserted. In each of these the i-gel
inserted was a size too small, which may account for
the leak found. Higher incidence of leak was seen in
the patients with controlled ventilation. We suppose
that in these patients a peak airway pressure
exceeded seal pressure of the device. In 17 patients
the i-gel required repositioning. Whilst there is some
overlap with those in whom there was a leak, we feel
inexperience was a factor here also: 9 of the 17
operators had inserted less than 21 devices. We did
not evaluate seal/leak pressures of the device,
however this parameter has been studied extensively
in another studies. Most studies reported the i-gel
seal/leak pressures between 24—-28 cm H,O which is
comparable with the rest of 2nd generation supraglottic
airway devices [8,10].

Controlled ventilation was used in the majority
(63.5%) of patients. All of the patients in Richez et al’s
study were ventilated with intermittent positive
pressure ventilation (IPPV) [8]. This represents an

increased proportion compared with a large survey of
laryngeal masks use in 11910 patients, where IPPV
was employed only in 44% of patients [12]. The more
frequent use of IPPV with the i-gel over the standard
LMA is probably due to a combination of a gastric
channel and a better perilaryngeal seal, which should
improve its performance as a device for intermittent
positive pressure ventilation.

Blood was present on 5 of the devices at removal,
which may indicate traumatic insertion. Forceful
insertion of the i-gel can even lead to tongue trauma
[13]. We did not note any clinically significant
aspiration of gastric contents. This has been reported
with the i-gel: a case series reported 3 cases of
significant gastric regurgitation and aspiration in one
patient [14]. The incidence of aspiration with the LMA
has been estimated as low as 0.02% [15]. Aspiration
has also been reported with the LMA ProSeal airway
device [16].

In comparison to Richez et al’s study, our results for
postoperative complications differ widely. Whilst they
reported only a short coughing episode and
a transient moderate sore throat [8], our audit revealed
a higher incidence of postoperative complications. The
reasons for this are unclear: certainly our audit didn’t
stipulate a standardised anaesthetic and therefore it
is difficult to say whether the type of anaesthetic (for
example, administration of antiemetic agents) may
have played a part [17].

In our audit sore throat occurred with an incidence
of 9.4%, the majority of which were mild. The
incidence of sore throat with laryngeal masks varies
widely: in one review from 4% — 50% [17]. In one study,
the i-gel showed a lower incidence of postoperative
sore throat and neck complaints than the classical
disposable LMA [18].

The incidence of nausea was 10.4% and the
incidence of vomiting was 5.2%. These data are
probably not related to the i-gel use but to the general
anaesthesia itself. The incidence of nausea and
vomiting post anaesthesia stands at around 30% and
can be as high as 70% [19]. The figures from our audit
stand, therefore, well within accepted limits.

The results of our audit reflect practice in a district
general teaching hospital. We have a wide mix of
abilities from beginners in anaesthesia to experienced
consultants. When a new device is introduced into
practice, one would expect a few teething problems.
Our insertion rate needs improving and as our
experience in using the i-gel increases — at the time of
writing we have now used over 7000 devices — we
would expect the incidence of failed first time insertion
to decrease. As repeated insertions may be linked to
complications such as trauma to tissues, nausea,
vomiting and sore throat we would expect these to
decrease as well. The incidence of leak and
repositioning should improve with adherence to the
manufacturer’s guidelines as regards selection of the
size of the device.

We feel that the i-gel may offer some advantages

66

Anesteziologie a intenzivni medicina



over conventional laryngeal masks: The lack of
inflatable cuff should decrease the incidence of sore
throat and other complications that may stem from
inflatable cuffs. The thermoplastic elastomer that
comprises the cuff of the i-gel may form a better
perilaryngeal seal than does the conventional LMA
[1, 9]. The gastric channel may enhance the seal,
allows decompression of the stomach and allows early
detection of gastric aspiration [14].

We feel that the i-gel may have a place not as
a replacement for the LMA but as a device in its own
right: It could be utilised as a cheap, disposable
conduit to facilitate fibreoptic tracheal intubation or as
a device for laparoscopic procedures. It has found its
way onto resuscitation trolleys in the UK and
paramedics are starting to use it as an alternative to
the laryngeal mask, principally because of the lack of
inflatable cuff and ease of insertion.

Conclusions

The data on our audit of the i-gel compared
favourably with data reported for other supraglottic
airways in terms of: success rate, ease of insertion
and incidence of postoperative complications.
Whether the i-gel performs as well as its other
supraglottic cousins in all aspects of clinical practice
remains to be seen — it is still a relatively new device
and numbers of insertion are accordingly small.
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