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Successful use of sugammadex in a ‘can’t ventilate’ scenario*
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Summary
A 53-year-old man with hypopharyngeal stenosis following curative chemoradiotherapy for a tongue base tumour

presented three years later for an attempt at pharyngeal dilatation. The first attempt 6 months previously was abandoned

when awake fibreoptic intubation failed due to partial airway obstruction and desaturation when the fibrescope was

advanced. As mask ventilation was anticipated to be possible, a further attempt at intubation after induction of anaesthe-

sia was judged appropriate. The backup plan was jet ventilation via a cricothyroid cannula sited pre-induction. However,

neither mask nor jet ventilation proved possible after the induction of anaesthesia and neuromuscular blockade with

rocuronium. Swift administration of sugammadex on a background of thorough pre-oxygenation allowed return of

spontaneous breathing before the development of hypoxia and so avoided the need for surgical airway rescue. This case

demonstrates the utility of sugammadex in restoring spontaneous respiration in a ‘can’t ventilate’ scenario, provided that

the airway has not been traumatised by instrumentation.
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Impossible mask ventilation is an anaesthetic emer-

gency requiring swift, decisive and coordinated manage-

ment to prevent hypoxia and harm. It is defined as lack

of chest wall movement or end-tidal CO2 measurement

during positive pressure ventilation despite airway

adjuncts and additional personnel [1]. The incidence in

the general population has been estimated at 0.2%, but

may be as high as 15% in patients whose tracheas are

known to be difficult to intubate [2]. In this cohort,

impossible mask ventilation assumes greater signifi-

cance and may result in a ‘cannot intubate-cannot ven-

tilate’ (CICV) scenario. Guidelines advise how to

maintain oxygenation in such scenarios of unpredicted

difficult or failed intubation [3]. They do not necessarily

apply to situations of predicted difficult intubation and

they predate the widespread introduction of sugamma-

dex, which may have a role to play in restoring sponta-

neous ventilation [4].

Case Report
A 53-year-old man (69 kg) presented with persistent

dysphagia due to hypopharyngeal stenosis following

chemoradiotherapy three years previously for squa-

mous cell carcinoma (T1N2c) [5] of the tongue base.

He was scheduled for a second attempt at elective

examination under anaesthesia and dilatation of the

stenosis. The first attempt 6 months previously was

abandoned when awake fibreoptic intubation by a con-

sultant anaesthetist experienced in this technique

failed. An enlarged epiglottis and small anterior laryn-

geal inlet were seen, but advancing the fibreoptic scope

caused partial airway obstruction and desaturation.

© 2013 The Association of Anaesthetists of Great Britain and Ireland 861

Anaesthesia 2013, 68, 861–864 doi:10.1111/anae.12338



A further attempt at pharyngeal dilatation was indi-

cated as the stenosis necessitated a liquid diet and sup-

plemental gastrostomy feeding, significantly impairing

the quality of life of this otherwise healthy patient. On

assessment, he had no features of airway obstruction, a

Mallampati score of 2 mouth opening of 3 cm and full

dentition. Conventional laryngoscopy had yielded a

Cormack and Lehane grade-2 view before radiotherapy.

However, the soft tissues of the neck were now woody

and movement of the cervical spine limited. Hence, it

was predicted that tracheal intubation would be diffi-

cult, but that ventilation would be possible.

A structured airway management plan was formu-

lated and communicated. Plan A was to be awake

cricothyroid cannulation (with topical anaesthesia of

the subglottis), followed by intravenous induction with

propofol and rocuronium (but no opioid), with a view

to performing direct laryngoscopy (but a high likeli-

hood of requiring ‘asleep’ fibreoptic intubation). Plan

B would be executed if Plan A resulted in a failed

intubation: sugammadex would be administered to

restore spontaneous ventilation and the patient allowed

to wake. Plan C, if mask ventilation also failed, would

be to employ jet ventilation via the already established

cricothyroid cannula, administer sugammadex and

awaken the patient. Plan D was for the ear, nose and

throat (ENT) surgeon to perform a surgical airway.

The cricothyroid cannula (Ravussin 13 G) was

inserted with ENT assistance to identify the anatomical

landmarks. Correct placement was confirmed by aspi-

ration of air and capnography. After pre-oxygenation

for 5 min, anaesthesia was induced with propofol

200 mg followed by rocuronium 40 mg.

Mask ventilation proved impossible despite use of

an oropharyngeal airway and four-handed technique.

This remained the case at 2 min post-induction, when

optimum neuromuscular blockade was thought to be

established. At this stage (with oxygen saturation still

100%), failed ventilation was declared and the proce-

dure abandoned (i.e. transition from plan A directly to

plan C). Sugammadex 400 mg was administered and

the patient allowed to awaken. To maintain oxygena-

tion in the interim, jet ventilation was attempted, but

despite firm airway opening manoeuvres and an oro-

pharyngeal airway, there was no exhalation. Therefore,

only two jet ventilation breaths were administered.

Approximately 1 min after receiving sugammadex

(3–4 min post-induction), the patient began to show

signs of spontaneous respiratory effort. Eye-opening

occurred shortly thereafter. Throughout this period,

oxygen saturation remained 100%.

Then there followed a difficult few minutes with

improving spontaneous respiratory effort against a

degree of upper airway obstruction. Oxygen saturation

dropped to 94% and the ENT surgeon was asked to

prepare for surgical airway rescue. However, the appli-

cation of positive end-expiratory pressure (PEEP) by

facemask returned the saturation to 100%. There was a

further period of laryngospasm in the recovery room

that resolved with PEEP and removal of the cricothy-

roid cannula.

At clinical review 6 weeks later, the patient was

offered a further attempt at awake intubation, without

guarantee of success. He elected not to proceed and

continues on liquid diet with supplemental feeding via

gastrostomy.

Discussion
In airway management, the best strategy is to minimise

occurrences of impossible mask ventilation by predict-

ing when it may occur. Langeron et al. [6] identified five

risk factors for difficult mask ventilation: age > 55 years;

body mass index > 26 kg.m�2; lack of teeth; history of

snoring; and the presence of a beard. Limited mandibu-

lar protrusion and Mallampati class 3–4 have also been

shown to be independent predictors of difficult mask

ventilation [1]. Our patient had none of these risk fac-

tors. Airway tumours and oedema from repeated intu-

bation attempts are recognised causes of impossible

mask ventilation, but the impact of prior neck irradia-

tion on mask ventilation is less well defined. There were

certainly no features of upper airway obstruction in this

case; hence, we did not anticipate particular difficulty in

mask ventilation and opted to proceed with airway

management after inducing anaesthesia.

An alternative would have been to secure the air-

way with the patient awake. The previous attempt at

awake fibreoptic intubation yielded a good view of the

larynx, but resistance to passage of the bronchoscope.

A potential solution lies in so-called ‘fibrecapnic’ intu-

bation [7], whereby a catheter is advanced down the

suction channel of the scope between the cords into the
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trachea. Once capnography has confirmed the catheter

as intratracheal, the bronchoscope and tracheal tube

are railroaded in turn. Another option would have been

awake laryngoscopy using either a standard Mackintosh

blade or videolaryngoscope. Provided that the larynx

could be seen, a laryngoscope may have been superior

in facilitating tracheal tube passage by raising the

enlarged epiglottis and expanding the airway or by

channelling the tube towards the cords. Awake trache-

ostomy was considered but deemed to confer unjustifi-

able morbidity in a patient cured of malignancy and

undergoing surgery for lifestyle benefit.

As a precaution, a narrow-bore cricothyroid can-

nula was inserted before induction. The landmarks were

difficult to identify, so cricothyroidotomy following

impossible mask ventilation would have been fraught.

Moreover, as evidenced by the 4th National Audit Pro-

ject (NAP4) [8], the technique is prone to failure. This

may be due to blockage, kinking or misplacement of the

cannula. Even a patent cannula within the airway does

not guarantee ventilation as failure of exhalation via the

upper airway (as in this case) requires cessation of jet

ventilation to avoid barotrauma.

The divergent views of anaesthetists on manage-

ment of the predicted difficult airway have previously

been highlighted [9]. In this scenario, some may have

opted to induce anaesthesia, but maintain spontaneous

breathing. It is our position that the negative intralu-

minal pressures generated by inspiration, coupled with

the decrease in muscle tone under anaesthesia, predis-

pose to airway collapse. Hence, apnoea can still occur,

whereupon the advantage of this technique is lost. The

patient may be hypoxic and hypercapnic by this stage,

compounding the urgency of subsequent airway

management. Therefore, we rejected a spontaneous

breathing technique in favour of achieving optimal

conditions (i.e. anaesthetised and paralysed) quickly to

permit airway management under the cover of pre-

oxygenation. This was a crucial factor in avoiding both

significant hypoxia and emergency surgical airway

despite the development of a CICV scenario. We

accept that a larger dose of rocuronium (1.2 mg.kg�1)

may have further aided this process.

Other anaesthetists advocate an assessment of

whether mask ventilation is possible under anaesthesia

before administering neuromuscular blockade [10–12].

We feel that such an assessment would not have altered

our management. As neuromuscular blockade may

improve mask ventilation [13], we would have given a

neuromuscular blocking agent rather than wake the

patient or administer more induction agent to deepen

anaesthesia in the event of difficult mask ventilation.

Surveys show that we would not be alone in this course

of action [14]. The algorithm of Pandit [12] recom-

mends switching to suxamethonium in this scenario,

but there is some evidence that rocuronium followed

by sugammadex may restore spontaneous ventilation

quicker than the offset of suxamethonium [15].

We could also be criticised for failing to instru-

ment the airway when it became apparent that mask

ventilation was impossible. However, laryngoscopy was

predicted to be difficult and we opted not to waste

valuable oxygen reserves on what were likely to be

futile attempts at intubation. A laryngeal mask airway

could have been used either to provide ventilation or

to assist exhalation during jet ventilation, but these

devices are unreliable in the irradiated neck [16]. Fur-

thermore, any means of instrumentation would have

risked traumatising the airway, which was thought to

be partially responsible for the failure of sugammadex

to rescue a previously reported CICV scenario [17].

To our knowledge, this is the first description of

sugammadex preventing either significant hypoxaemia

or emergency tracheal access in the context of impossi-

ble mask ventilation. It is interesting that even in the

absence of prior instrumentation, a degree of upper

airway obstruction was evident following return of

respiratory effort. The laryngeal muscles are slower to

recover from neuromuscular blockade than the dia-

phragm [18]. Likewise, recovery of the vocal cord

abductors takes longer than that of the vocal cord

adductors [19]. Both could give rise to airway obstruc-

tion in the face of returning respiratory effort. Assum-

ing muscles regain function in the same sequence

following sugammadex administration, it is conceivable

that a larger dose of the cyclodextrin may have pre-

vented or curtailed upper airway obstruction.

Alternatively, the upper airway obstruction may

have been due to laryngospasm secondary to light

anaesthesia or the cricothyroid cannula. The former

seems improbable as the only anaesthetic agent admin-

istered was the bolus of propofol at induction and the
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patient opened his eyes before the episode of upper

airway obstruction. Topical anaesthesia of the subglot-

tis also makes laryngospasm less likely. Nevertheless,

we knew the cricothyroid cannula to be ineffective and

given the recurrence of airway obstruction in the

recovery room, it was removed.

This case demonstrates the successful use of sug-

ammadex for rescue of impossible mask ventilation

involving a non-traumatised airway. Factors critical to

this success were as follows: a specific plan, tailored to

this patient and explicitly discussed with all team

members; effective pre-oxygenation, thereby permitting

airway rescue without desaturation; propofol dosing

for hypnosis only until successful ventilation was

confirmed, thereby permitting rapid awakening; rocu-

ronium administration before confirming ability to

bag-mask ventilate, thereby providing good conditions

for airway management without relying on deep

propofol anaesthesia for neuromuscular blockade;

avoidance of opioids until successful ventilation was

confirmed, thereby permitting rapid return of sponta-

neous respiratory effort; early decision to administer

sugammadex and its being immediately available; and

finally, an atraumatic technique, thereby ensuring that

the pre-induction (patent) airway’s anatomical charac-

teristics were unaltered.
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