
Introduction

Awake intubation is indicated in a patient with a difficult 
airway if attempts at maintaining or securing the airway after 
induction of general anesthesia may encounter difficulties or 
result in failure, and lead to patient harm. Consideration should 
also be given to compounding factors, e.g., patients with severe 
airway obstruction, or those at risk of rapid desaturation or 
gastric aspiration. In rare cases, a post induction ‘cannot intu-
bate, cannot oxygenate’ (CICO) scenario may develop, which is 
associated with severe morbidity and mortality, and the need for 
emergency front-of-neck access [1,2]. Indications for awake in-
tubation include: anticipated or known difficult airway, cervical 
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spine problems, space-occupying lesions in the mouth or neck, 
body mass index (BMI) > 35 kg/m2, poor dental status, polyar-
thritis, avoidance of neuromuscular blocking drugs, induction 
in patients with increased cardiac risk, and for training purposes 
[3].

Awake intubation techniques include those using the flexible 
bronchoscope and, less widely, direct and video laryngoscopes 
[4] and rigid optical stylets [5]. The term ‘flexible bronchoscopic 
intubation’ (FBI) encompasses techniques using a flexible bron-
choscope that transmit images either via fiberoptic bundles in 
its insertion cord (‘fiberoptic bronchoscope’) or via an integrated 
camera located at the tip of the cord (‘video bronchoscope’). 

Conventional awake FBI has been described as the gold 
standard or technique of choice to secure the airway in certain 
groups of patients with predicted difficult airway [6,7]. It ac-
counts for < 2% of all intubations [8], has a high success rate 
(98–99%) [8,9], and low incidence of serious adverse events 
(0.3%) [10]. It is performed via the nasal (75% of cases) [8] or 
oral route. Awake oral intubation requires opening the upper 
airway to allow visualization of, and passage of the tracheal tube 
through, the glottis. This is achieved by patient effort, intubating 
aids (Berman or Ovassapian airway [11]), gentle tongue retrac-
tion or, as part of awake laryngoscopy, a gently applied laryn-
goscope blade. Awake oral FBI via the supraglottic airway is a 
less commonly known technique that uses a supraglottic airway 
device (SAD) to open up the upper airway; we refer to this as 
‘supraglottic airway guided’ FBI (SAGFBI).

Case Series

Written patient consent was obtained from all patients. We 
describe ten cases with anticipated difficult airway in which 
awake SAGFBI was successfully performed, and discuss the 
technique’s advantages and limitations. 

All our patients had similar preparations for awake SAGF-
BI. The patients were pre-oxygenated via nasal prongs (2–3 L/
min oxygen) or via a Hudson face mask (10–15 L/min oxygen). 
Intravenous midazolam 1–2 mg was administered followed by 
upper airway topicalization with a 2% lignocaine gel gargle and 
10% lignocaine spray to the back of the tongue. Intravenous 
remifentanil was administered using a target-controlled infusion 
with a starting effect-site concentration (Ce) of 0.5–1 ng/ml (de-
pending on the patient’s frailty) and then slowly titrated upwards 
to achieve light sedation (patient co-operative and tranquil). The 
Ambu AuragainTM SAD (Ambu A/S, Baltorpbakken, Ballerup; 
generally, size 3 for women and size 4 for men) was inserted 
and the cuff left deflated. This was to avoid apposition of the 
SAD cuff ’s inner borders leading to blocking of the view or the 
advancement of the bronchoscope. The patient was pre-oxygen-
ated by connecting the SAD to the anesthetic circuit delivering 

100% oxygen. All of our cases demonstrated a normal capno-
graph waveform after SAD insertion. The anesthetic circuit was 
then disconnected and thin oxygen tubing was placed at the 
proximal end of the SAD’s ventilation port to insufflate oxygen 
at 10–15 L/min. We then used the direct method of SAGFBI 
(the indirect method is described below) as follows. The flexible 
bronchoscope was pre-loaded with an appropriately sized tra-
cheal tube and inserted into the SAD. The AuragainTM has the 
maximum tracheal tube size that it can accommodate printed 
on the proximal end of the ventilation port: size 3 = 6.5 mm and 
size 4 = 7.5 mm. Once the bronchoscope exited the bowl of the 
SAD and closely approached the supraglottis, 2% lignocaine 
(4–8 ml) was gently injected via the working channel and onto 
the vocal cords and into the trachea. The tracheal tube was then 
railroaded over the bronchoscope and into the trachea. Finally, 
the bronchoscope was removed, leaving the tracheal tube in-si-
tu. The cuff of the tracheal tube is then inflated and the tube 
secured to the patient. If required, the SAD was then removed 
independently of the tracheal tube by anchoring the latter within 
the trachea using a pair of Magill’s forceps [12]. Other methods 
of anchoring (but not used by us) include placing the tip of a 
FastrachTM stabilizer rod or microlaryngeal tube at, and holding 
down, the proximal end of the tracheal tube.

Case 1

Our first case has been previously described [13]. He was a 
42-year-old man, weighing 160 kg, BMI 54 kg/m2, scheduled for 
total thyroidectomy and bilateral neck dissection for metastatic 
papillary thyroid cancer with paratracheal lymph node and left 
recurrent laryngeal nerve involvement. His co-morbidities in-
cluded asthma and hypertension. He had a Mallampati score of 
3, large thick neck, and severe obstructive sleep apnea (OSA). 
Flexible nasendoscopy showed a narrow velopharynx and left 
vocal cord palsy. Due to his morbid obesity, predictors of diffi-
cult intubation, and difficult front-of-neck access, we secured 
his airway using awake SAGFBI.

Case 2

A 71-year-old man with a stage 3 vallecula squamous cell 
carcinoma was scheduled for a panendoscopy and biopsy of the 
base of the tongue. Airway examination was normal, but flexible 
nasendoscopy showed a left vocal cord palsy. MRI of the neck 
showed a ‘lesion measuring 1.6 cm seen in the right vallecula 
extending to the floor of mouth.’ To avoid laryngoscopy and 
traumatizing the vallecular lesion, we performed SAGFBI.
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Case 3

A 51-year-old woman was scheduled for an urgent corneal 
transplant in the evening. Her airway examination was normal. 
However, according to the eye surgeon, the patient had a pre-
vious failed intubation at their local eye hospital. However, we 
could not access the latter hospital’s anesthetic records to cor-
roborate this due to it being out of hours. She had a large right 
parotid tumor complicated by a facial nerve palsy. Due to the 
lack of previous airway documentation, we used SAGFBI for 
two purposes. First, it provided an ‘awake look’ to ensure there 
was no periglottic pathology causing the apparent previous 
failed intubation; none was seen. Second, it allowed an ‘awake 
test ventilation’ to indicate adequate positioning of, and to test 
the ability to ventilate via, the SAD.

Case 4

A 60-year-old man was scheduled for a deltopectoral flap to 
cover an exposed mandibular plate. He had a prior segmental 
mandibulectomy, fibula free flap reconstruction, and neck dis-
section for a left mandibular squamous cell carcinoma. The pa-
tient had also previously received radiotherapy treatment to the 
right neck for Hodgkin’s lymphoma 30 years before. His airway 
assessment revealed mouth opening < 3 cm, Mallampati score of 
3, thyromental distance < 6 cm, and limited neck movement. We 
performed an ‘awake test insertion’ of the AuragainTM to ensure 
that the SAD could be inserted despite the decreased mouth 
opening; this was successful and we proceeded with SAGFBI. 

Case 5

A 60-year-old man, weighing 89 kg, was involved in a road 
traffic accident and became tetraplegic secondary to cervical 
cord injury. He had recently undergone posterior decompression 
laminectomy and fixation of his 1st to 5th cervical vertebrae. He 
now required a tracheostomy to facilitate tracheobronchial suc-
tioning due to the presence of copious secretions despite chest 
physiotherapy. To avoid the risk of cervical movement associ-
ated with laryngoscopy [14–17], we performed awake SAGFBI 
with the neck stabilized with manual in-line stabilization and a 
neck collar. 

 Case 6

A 51-year-old man, weighing 99 kg, BMI 33 kg/m2, was 
scheduled for robotic assisted laparoscopic radical prostatecto-
my for prostate cancer. Airway assessment was normal. How-
ever, four months earlier, he had undergone a transperineal 
prostate biopsy under general anesthesia. At that time, after 

induction of anesthesia, face mask ventilation was difficult and 
required insertion of an oral airway and a two-person face mask 
ventilation technique. Two attempts at tracheal intubation using 
a CMACⓇ D-BladeTM failed due to difficulty directing the tra-
cheal tube anteriorly towards the vocal cords. Rescue ventilation 
was then achieved after insertion of an Ambu AuragainTM. SAG-
FBI was attempted at that time but the first attempt failed due to 
soft tissue obscuring the glottis. A second attempt was success-
ful. For this admission, due to this history of failed intubation, 
we electively chose to perform awake SAGFBI.

Case 7

A 76-year-old man was scheduled for stereotactic biopsy 
of brain lesions. Five years previously, he had a radiological 
diagnosis of ankylosing spondylitis, i.e., paraspinal ossification 
(‘bamboo spin’), and thoroughly fused sacroiliac joints. On this 
admission, a cervical spine X-ray showed squaring of the cervi-
cal vertebrae with ossification of the anterior and posterior lon-
gitudinal ligaments, consistent with ankylosing spondylitis. On 
examination, he had a fixed cervical spine with severely limited 
neck movement but his mouth opening was normal and had a 
Mallampati score of 2. Oral intubation was preferred due to the 
small risk of the patient needing postoperative ICU care; lung 
suctioning being easier via a larger oral tracheal tube than a nar-
rower, curved nasal tube. Due to his anticipated difficult airway, 
preference for an oral intubation and to avoid manipulating his 
neck, we decided to perform awake SAGFBI. 

Case 8

A 57-year-old man was scheduled for microlaryngoscopy and 
biopsy of a recurrent vocal cord tumor. He had previously un-
dergone neck radiotherapy and had OSA. Airway examination 
found normal mouth opening, thyromental distance, and neck 
movement, and a Mallampati score of 4. For his previous mi-
crolaryngoscopy, the anesthetist experienced both difficult face 
mask ventilation and difficult intubation. A Cormack-Lehane 
grade IV view was obtained using McGrathTM videolaryngosco-
py (VL). For this admission, SAGFBI using a size 3 AuragainTM 
was successful and a post intubation check direct laryngoscopy 
also revealed a Cormack-Lehane grade IV view.

Case 9

A 55-year-old woman was scheduled for endoscopic transna-
sal and transoral debridement of necrotic bone of the maxillary 
wall and hard palate (secondary to osteoradionecrosis). She had 
a history of nasopharyngeal cancer, and was treated with radio-
therapy in 2008 and again in 2016 for cancer recurrence. She 
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had undergone a nasopharyngectomy, neck dissection, and free 
flap reconstruction in 2017. Her comorbidities included pan-
hypopituitarism and systemic lupus erythematosus. Her airway 
examination found an interdental distance of 1.6 cm and Mal-
lampati score of 4. We wanted to avoid nasal intubation as this 
would have limited surgical access to the nasal cavity. 

Case 10

A 55-year-old man was scheduled for resection of a buccal 
tumor, neck dissection, and free flap reconstruction. On exam-
ination he had prominent upper incisors, an interdental distance 
of 1.5 fingerbreadths (approximately 2 cm), and a Mallampati 
score of 4. He had only stopped aspirin therapy the day before. 
To avoid the risk of epistaxis we decided to perform a trial of 
oral intubation via SAGFBI.

In both cases 9 and 10, we were unsure if a size 3 AuragainTM 
would fit through such a small interdental gap; therefore, we 
planned an ‘awake test insertion’ of the AuragainTM. If this failed 
in case 9, we would then attempt awake oral FBI by first placing 
the tracheal tube into the oropharynx to act as a conduit for FBI; 
in case 10, we would have converted to an awake nasal FBI. In 
both patients, a size 3 AuragainTM was successfully inserted us-
ing gentle force. There was minimal gagging and both patients 
indicated that they were comfortable throughout, during both 
the SAD insertion and SAGFBI.

All patients tolerated SAGFBI well, with no coughing, and 
with either no gagging (most cases) or minimal gagging. Four 
patients had no, and three had minimal, recall of the procedure. 
Case 8 reported a mild sore throat (surgical procedure was 
microlaryngoscopy and vocal cord biopsy) on the next day fol-
low-up. SAGFBI in cases 1 and 6 were performed by consultants; 
they had previously performed asleep SAGFBI twelve times (one 
of the authors, LWY) and once, respectively. The rest of the cases 
were performed by juniors with either 1–2 prior performances 
(cases 3, 5, 7, 8 and 9) or no prior experience (cases 2, 4, and 10) 
of asleep SAGFBI. Each awake SAGFBI was supervised by one 
author (PW), who has considerable experience in performing 
awake intubation. 

Discussion

We described ten cases of awake SAGFBI. Each was per-
formed successfully in patients with anticipated difficult airways, 
some by juniors with little or no prior experience with SAGFBI. 
We performed awake SAGFBI in our patients who had a history 
of difficult airway (cases 6 and 8) [18], when awake intubation 
was considered safer and/or advantageous, with predictors of 
difficult intubation, with trismus after successfully performing 
an ‘awake test insertion’ of an AuragainTM (cases 4, 9, and 10), 

when an ‘awake look’ [19,20] was warranted (case 3 with an 
uncorroborated history of previous failed intubation), and when 
avoiding laryngoscopy was desired (case 2 with a vallecular le-
sion, and cases 5 and 7 with cervical pathology). 

Difficult airway management requires a pre-formulated air-
way strategy; the foremost consideration is judging the clinical 
merits of awake versus asleep intubation [21]. The indications 
for awake intubation have been described above and include pa-
tients at risk of post induction CICO. The latter is rare (ranging 
from 1/3,000 to 1/32,000 [22-25]) but is associated with serious 
morbidity and mortality [1,26,27]. The 4th National Audit Proj-
ect (NAP 4) report described several cases of asleep (rather than 
awake) FBI in patients with anticipated difficult airway, which 
resulted in CICO scenarios requiring emergency front-of-neck 
access[1]. The report made the recommendation that ‘when 
patient factors make fiberoptic intubation the preferred option 
in patients with head and neck pathology, consideration should 
first be made to performing it awake’ [1]. 

Awake intubation 

The advantages of an awake intubation arise from the patient 
not being exposed to induction agents and muscle relaxants, 
thus avoiding a post-induction CICO situation. Airway muscle 
tone and protective reflexes (including those against aspiration) 
are maintained, and spontaneous ventilation is preserved. Pa-
tient hemodynamic stability is more likely. Neurological assess-
ment can be made after awake intubation but before the induc-
tion of anesthesia; this will help determine if any neurological 
deterioration is attributable to the awake intubation. If the awake 
intubation technique fails, there is time to ‘stop and think,’ move 
onto the next airway plan, and seek assistance. Awake SAGFBI 
also allows confirmatory maneuvers to be performed before 
induction of anesthesia: ‘awake test insertion,’ ‘awake look,’ and 
‘awake test ventilation’ (discussed below).

For some patients, it is obvious when airway management is 
highly likely to be difficult or impossible and that awake intu-
bation should be considered. These include those with previous 
difficult or failed intubation (cases 6 and 8) and significant head 
and neck abnormalities, e.g., trismus (cases 4, 9, and 10), fixed 
cervical spine (cases 5 and 7), previous surgery (cases 4 and 9), 
or thick or radiated front of neck (cases 1, 4, and 9). Other pa-
tients may have predictors of impossible mask ventilation [28] 
and/or difficult intubation [18,29,30], such as obesity (case 1), 
large neck circumference in morbidly obese patients (case 1), 
OSA (cases 1 and 8), decreased mouth opening (cases 4, 9, and 
10), high Mallampati grade (cases 4, 8, 9, and 10), decreased 
thyromental distance (case 4), limited neck movement (cases 4, 
5, and 7), and history of radiotherapy (cases 4, 8, and 9). How-
ever, standard bedside airway tests to predict difficult facemask 
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ventilation, difficult laryngoscopy, difficult intubation, and 
failed intubation have poor sensitivities [31]. Difficult intubation 
therefore remains unexpected in 52–93% of cases [32,33]. In 
fact, cases 6 and 8 had a history of difficult or failed intubation 
but had a normal airway on clinical examination. On the other 
hand, one study showed that when difficult intubation was an-
ticipated, only 25% had an actual difficult intubation [33]. 

An ‘awake test insertion’ of an SAD is beneficial in patients 
with trismus where oral intubation is preferred over the nasal 
route and when there is uncertainty as to whether the SAD will 
fit through the decreased interdental gap (cases 4, 9, and 10). 
Attempts at securing the airway after induction of general an-
esthesia in such patients may lead to CICO if insertion of, and 
subsequent ventilation via, oral airways and SADs fail. If SAD 
insertion is successful, then the advantages of an awake intu-
bation (see above) and of using the SAD and SAGFBI remain. 
If it fails, then another airway plan can be implemented with 
the patients still awake and maintaining their own airway and 
ventilation. In cases 9 and 10, we performed awake test insertion 
using a size 3 AuragainTM despite interdental distances of 1.6–2 
cm, albeit with gentle force to avoid trauma. The manufacturers 
state that the minimum interdental gap for this size SAD is 2.1 
cm [34]. It should be noted that if the ventilation port is com-
pressed by a narrow interdental gap, there may be resistance 
when railroading the tracheal tube over the bronchoscope and 
into the ventilation port. Using a narrow (e.g., 5.0 or 6.0 mm) 
and well-lubricated microlaryngeal tube may help minimize 
this. The integrated bite block of the AuragainTM also prevents 
the patient biting on the bronchoscope. In case 9, alternative 
routes for awake intubation, i.e., nasal FBI or tracheostomy, 
were less preferred. Nasal FBI may have been difficult due to the 
distorted anatomy and necrotic bone, and a nasal tracheal tube 
would have hindered surgical access. Tracheostomy is invasive 
and is associated with serious complications [35]. In both cases 
9 and 10, avoiding the nasal route for intubation eliminates the 
risk of severe epistaxis, which occurs in 1.3% of nasal FBI [3].

An ‘awake look,’ i.e., an examination of the upper airway be-
fore induction of anesthesia, is helpful for diagnostic purposes 
and to help predict difficult intubation [19,20]. This can be per-
formed by using flexible nasendoscopy or as part of the initial 
laryngoscopic stages of awake intubation. If difficulty is pre-
dicted, then awake intubation should be considered. One study 
showed 100% sensitivity and 57% specificity for awake look 
direct laryngoscopy to diagnose difficult direct laryngoscopy af-
ter induction of anesthesia [20]. SAGFBI allows an initial awake 
look before proceeding with FBI (as per case 3, confirming no 
untoward periglottic pathology).

An ‘awake test ventilation’ has three functions. First, the pres-
ence of an adequate or normal capnograph waveform (seen in 
all our patients) indicates adequate SAD positioning. Second, 

it allows the anesthetist to test the ability to ventilate via the 
SAD. This is akin to the practice of testing face mask ventilation 
before administering muscle relaxants, but with the added ad-
vantage of testing SAD ventilation even before induction of an-
esthesia (so avoiding post-induction CICO). Third, it allows full 
pre-oxygenation and application of continuous positive pressure 
ventilation or pressure support ventilation. If the test fails, then 
the SAD should be removed and a different method to secure 
the airway considered.

The combination of an awake test insertion and awake test 
ventilation may be helpful. Case 4 had a mouth opening < 3 
cm, but also all four risk factors predictive of difficult SAD 
ventilation: male sex (OR 1.75), age > 45 years (OR 1.70), short 
thyromental distance (OR 4.35), and limited neck movement 
(OR 2.75) [36]. Despite these, the awake test insertion and test 
ventilation were successful, and SAGFBI was easily performed.

SAD use

The role of the SAD is well established in airway manage-
ment, acting either as a primary airway or, after a failed intuba-
tion, for rescue ventilation (plan B) [26,37]. Prompt instigation 
of plan B rescue with an SAD minimizes task fixation, and 
avoids repeated attempts at intubation, which is associated with 
increased risk of morbidity and mortality [1,38]. SAD rescue 
ventilation is successful in 65–94% of cases [39,40]. 

First generation SADs only have a ventilation port, whereas 
second generation SADs also have a gastric drainage tube to 
decrease the risk of aspiration [41]. Plan B with a second gen-
eration SAD (such as our institution’s default SAD, the Ambu 
AuragainTM) is recommended for patients at risk of aspiration 
[26,27,37]. Second generation SADs have higher oro-pharyn-
geal leak pressures [41], typically up to 25–30 cmH2O, which 
allow higher ventilatory pressures to be used. Devices with high 
esophageal leak pressures may also protect against aspiration 
(i-gel®, 13–21 cmH2O; classic laryngeal mask airway (LMA), 
37–46 cmH2O; and ProSealTM LMA, 58–59 cmH2O) [42].

Correct positioning of the SAD is important to avoid leaks, 
obstruction, and poor glottic view during SAGFBI [43]. Correct 
positioning includes: 1) tip of the distal cuff in the esophagus, 
2) epiglottis resting on the outside of the SAD cuff, 3) tip of the 
epiglottis aligned with the proximal cuff of the SAD, 4) cuff of 
the SAD adequately inflated to produce a seal, and 5) avoidance 
of cuff folding [43]. If SAD ventilation is then successful, four 
options are available to the anesthetist: proceed with surgery 
with the SAD, SAGFBI via the SAD, wake up the patient, and 
perform front-of-neck access [26]. 
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SAGFBI 

Awake intubation techniques require complex psychomotor 
skills and regular practice, and success and outcomes depend 
on the operator’s experience [8]. However, first attempt success 
rates in patients with predicted difficult airways, even by expe-
rienced operators are low: for awake conventional FBI, 79–85% 
[3,7] and for awake VL, 54–71% [7,44]. More than one attempt 
is often required for conventional awake FBI (27% of successful 
attempts) [9]. Awake SAGFBI is therefore our proposed alterna-
tive. It has been termed ‘low skill fiberoptic intubation,’ but this 
is a misnomer as there are several steps involved and use of the 
bronchoscope is still required. The SAD has several functions 
that facilitate bronchoscopic intubation. First, it splints open the 
upper airway structures and pushes away secretions and blood 
that may cause FBI failure [1,9]. Second, the ventilation port is 
a conduit that guides the bronchoscope to the bowl exit of the 
SAD which sits closely to the glottis. Third, a full or partial view 
of the glottis is seen in a majority of the cases once the broncho-
scope passes beyond the bowl. In normal airways, these views 
are obtained on the first attempt in asleep SAGFBI with the clas-
sic LMA [45], intubating LMA (ILMA) [46,47], air-Q® [47,48], 
and ProSealTM LMA [48], in 96%, 66–90%, 90–94%, and 81% 
of cases, respectively. In predicted or known difficult airways, 
these views are obtained with the i-gel® [49], ILMA [49], LMA 
Supreme [50], and i-gel® [50] in 78%, 77%, 84%, and 82% of 
the cases, respectively. Collectively, these functions decrease the 
need to identify or navigate around the upper airway anatomy 
and results in the high success rates of asleep SAGFBI. These 
may explain why SAGFBI may be successful after failed or diffi-
cult asleep VL (cases 6 and 8, respectively) or after failed awake 
conventional FBI [51]. 

If a glottic view is not initially seen during SAGFBI, this may 
be because of SAD malpositioning; the epiglottis is deflected 
and in a suboptimal position in 50–80% of SAD insertions [52]. 
Malpositioning can be minimized by: avoiding SAD cuff hyper-
inflation (dislocation of SAD); cuff hypoinflation, which also 
increases the risk for aspiration; use of a too deep or too small 
SAD; and use of a too superficial or too large SAD [43]. Options 
to remedy malposition include a jaw thrust to open the oropha-
ryngeal space, use of a railroading technique with the help of a 
bougie or orogastric tube, and inserting the SAD under vision 
using a VL [43,52]. In our experiences with SAGFBI (including 
outside of this case series), using a jaw thrust, pulling the SAD 
out by approximately < 1 cm, or deflating the SAD cuff improves 
a suboptimal glottic view in most cases. In case 6, soft tissue ob-
scured the glottic view in a previously performed (asleep) SAG-
FBI but was successful on the second attempt; however, there 
was no record of which remedial maneuver was used. 

First attempt asleep SAGFBI success rates in patients with 

normal airways for various SADs are 98% with an air-Q® [47], 
90–95% with an ILMA [46,47,53,54], 81% with a classic LMA 
81% [45], and 100% with an i-gel® [54]. In patients with pre-
dicted or actual difficult airways, first time success rates are 
96% with an i-gel® [49] and 97% with an air-Q® [55]. Moreover, 
novices have been successful with the technique in patients 
with normal and difficult airways [45,56]. One study showed no 
significant differences between trainees and experts in SAGFBI 
timings and number of attempts [45]. Novices also performed 
SAGFBI in our case series (cases 2, 4, and 10). 

Using an SAD to splint open the oropharynx has advantages 
over the Berman airway. Unlike the latter, most SADs are cuffed 
devices. When the cuff is inflated and the SAD is connected to 
an anesthetic circuit, it allows spontaneous or controlled ventila-
tion, and allows for the delivery of 100% oxygen for full pre-ox-
ygenation before attempting SAGFBI. The gastric drainage tube 
of second generation SADs decreases the risk of aspiration of 
gastric contents. The bowl sits close to the glottis so that the vo-
cal cords are seen in 66–96% of the cases (see above). One study 
showed complete or partial obstructed views of the glottis using 
the Berman airway for bronchoscope advancement in 23% and 
20% of the cases, respectively [11]. 

Maintaining oxygenation during airway manipulation is 
important. During SAGFBI, we insufflate oxygen via oxygen 
tubing placed at the mouth of the ventilation port. Nasal oxygen 
supplementation, which can be administered during awake con-
ventional FBI or VL, cannot be performed as the SAD blocks 
the nasal passage distally. 

SAGFBI can be performed using either the direct or indirect 
method [57]. In our case series, we only used the direct method 
(see above). The indirect method uses a bronchoscope preload-
ed with an Aintree Intubating Catheter (AIC, Cook UK, Letch-
worth, UK). Both are inserted through the SAD and into the 
trachea. The bronchoscope and SAD are then removed whilst 
keeping the AIC within the trachea, and only then is a tracheal 
tube railroaded over the AIC. This method is more complex, 
takes longer to perform and, when transitioning between the 
various steps involved, airway control and the ability to conven-
tionally ventilate the patient are lost [57]. 

We used the Ambu AuragainTM as it is specifically designed 
for direct SAGFBI unlike, for example, the ProSealTM LMA. 
This can be explained by comparing the characteristics of size 
4 devices. The internal diameters of the ventilation port of the 
AuragainTM and ProSealTM are 12 mm and 9 mm, respectively. 
The AuragainTM allows for insertion of a 7.5 mm tracheal tube 
for direct SAGFBI. The ProSealTM prevents insertion of a size 
5.0 mm microlaryngeal tube, and thus, indirect SAGFBI has to 
be used. The AuragainTM ventilation port is also shorter than the 
ProSealTM LMA (15.6 cm vs. 17.3 cm, respectively) and so allows 
deeper insertion of the tracheal tube. This prevents the inflated 
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tracheal tube cuff being at the level of the vocal cords leading to 
a cuff leak. It has an integrated bite block to prevent biting on 
the bronchoscope and has a navigation mark (a black circle on 
the inner, posterior aspect of the ventilation port proximal to 
the bowl) to guide the bronchoscope. In addition, it has a mean 
oropharyngeal leak pressure of 30 cmH2O [58].

SAGFBI in the sitting up position

We performed all our awake SAGFBI with the patient in the 
sitting position and with the operator standing face-to-face with 
the patient. An awake patient in the sitting position provides the 
added advantages of gravity helping maintain airway patency 
and lung functional residual capacity which increases safe ap-
nea time [59]; maintaining the stomach lower than the glottis, 
potentially decreasing the risk of aspiration; allowing treatment 
of some patients who are unable to lie flat, such as those with 
orthopnea, severe cervical spine disease (e.g., case 7 with anky-
losing spondylitis), or immobilized in a halo traction; and being 
less distressing as patients can sit up and look at the operator 
whilst an awake intubation is performed. Direct laryngoscopy 
or VL is difficult or impossible in a fully sitting patient. Case 1 
was morbidly obese and thus, awake intubation in the sitting 
position was considered beneficial [59]. Various authors include 
obesity, e.g., BMI > 35 kg/m2, as an indication for awake conven-
tional FBI [3,24] or awake SAGFBI [13,60,61]. 

Patient tolerance

All our patients tolerated the technique well after adequate 
sedation and upper airway topicalization, with little or no gag-
ging. Five patients had no recall and this is likely due to the 
midazolam administered beforehand. Awake Ambu AuragainTM 
insertion may be better tolerated and less traumatic than awake 
laryngoscopy for various reasons. First, the Ambu AuragainTM 
is made of soft polyvinyl chloride, in contrast to hard, rigid la-
ryngoscope blades. VL and use of a rigid stylet is associated with 
oropharyngeal trauma [62] and gagging [44]. Even conventional 
awake FBI has a high incidence of gagging (23% of success-
ful attempts) [9]. Second, the tip of the SAD lies in the upper 
esophageal sphincter whereas a laryngoscope blade tip is usually 
inserted into the vallecula, which may theoretically elicit the gag 
reflex to a greater extent [7]. Avoiding instrumentation of the 
vallecula is also important if there are lesions at risk of trauma 
(e.g., case 2). Third, no laryngoscopic force is required to visual-
ize the glottis as a full or partial view of the vocal cords is readily 
seen in most cases (see above) when the bronchoscope exits the 
bowl of the SAD. Avoiding laryngoscopic force is desirable in 
patients with cervical pathology (e.g., cases 5 and 7). Moore et 
al. [44] performed awake VL in morbidly obese patients, which 

had success on the 1st, 2nd, and 3rd attempt in 54%, 30%, and 
12% of cases, respectively. Failures occurred in two (4%) patients 
and were associated with severe gagging. 

In case 5, the patient’s cervical spine was recently stabilized 
by surgical fixation so we deemed it safe to proceed with SAG-
FBI. However, it is prudent to understand the effects of SAD 
insertion and SAGFBI on the cervical spine. In patients with 
normal cervical spines, intubation with the ILMA causes less 
cervical spine motion than using Macintosh direct laryngosco-
py [14,15], but more than during nasal FBI [16]. However, in 
patients with an unstable cervical spine, precautions must be 
taken during airway manipulation to minimize cervical spine 
movement and cervical pressure. One study used human cadav-
ers with a posteriorly destabilized third cervical (C-3) vertebra 
[17]. Classic LMA insertion and ILMATM insertion/intubation 
produced more C2-3 displacement and motion than nasal FBI, 
but less than face mask ventilation with chin lift/jaw thrust and 
direct laryngoscopic intubation [17]. Cervical pressure is an-
other important consideration. One cadaver study showed that 
classic LMA and ILMATM insertion resulted in high maximal 
cervical pressures (224 and 273 cmH2O, respectively) [63]. This 
compared to low or zero pressures during intubation using a la-
ryngoscope or oral FBI since little or no contact was made with 
the anterior body of C2-3. Despite these concerns, SAGFBI via 
the ILMATM has been used in patients with cervical spine insta-
bility with no reported adverse sequelae [64]. 

Limitations of SAGFBI

SAGFBI shares some of the same complications and causes 
of failure as conventional awake FBI [65]. It is also performed 
via the oral route and a different technique is required if nasal 
intubation is indicated. In patients with restricted mouth open-
ing, SAD insertion may not be possible. However, in one of our 
patients it was successful despite an interdental gap of 1.6 cm. 
The size of tracheal tube for SAGFBI is limited by the diameter 
of the SAD ventilation port. Using a narrow tracheal tube may 
increase airflow resistance and airway pressures. There may also 
be a need to exchange for a larger tracheal tube if lung suction is 
required in cases of postoperative intensive care management. 

Conclusions

SAGFBI as a useful rescue technique with a high success rate 
after a failed intubation. Awake SAGFBI offers certain advan-
tages over conventional awake FBI or awake VL. It also allows 
for various confirmatory maneuvers (i.e., awake test insertion, 
awake look, and awake test ventilation) before induction of an-
esthesia and thus avoids the risk of post-induction CICO. More 
research is required on awake SAGFBI to evaluate its success 
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and failure rates, and determine what complications may arise. 
Its place in difficult airway algorithms may then be established. 
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