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Abstract: Airway management is a common and key method to maintain and improve external respiration 
function of patients. Emergency physicians need a more appropriate guide to airway management. We 
concisely concluded current circumstances of Chinese emergency airway management. Then, we raised 
four principles: (I) priority to ventilation and oxygenation; (II) evaluation before intubation; (III) higher 
level of preparation (de-escalation); (IV) simplest (and least potentially harmful) form of intubation. We 
raised “CHANNEL” flow to direct initial emergency airway management and an algorithm was showed for 
emergency physicians understanding key points of airway management and further making medical decision. 
Finally, we introduced pharmacology of airway management. 
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Background

Emergency airway management is an essential skill for 
emergency physicians. The guidelines for airway management 
written by anesthesiologists (1) are not wholly applicable 
or appropriate in emergency clinical conditions. Based on 
the unique features of emergency airway management, we 
put forward this clinical consensus policy based on four 
emergency medicine principles: (I) priority to ventilation 
and oxygenation, (II) evaluation before intubation, (III)  
higher  level  of  preparat ion (de-escalat ion) ,  ( IV)  
simplest (and least potentially harmful) form of intubation. 
This policy aims to standardize the management of the 
emergency airway. 

Characteristics of the emergency airway

Urgency and unpredictability are primary characteristics 
of the emergency airway. The following factors further 
increase the difficulty of emergency airway management: (I)  
lack of information: unlike anesthesiologists in the 
operation room, emergency physicians often cannot get 
information such as detailed medical history or have time 
to complete a thorough physical examination before 
needing to act. A clear process should be followed so that 
the airway can managed rapidly; (II) lack of preparation: 
the decision to establish an artificial airway is often made 
suddenly and preparation time is usually short, which 
means a comprehensive preparation cannot be relied upon 
at every intubation; (III) lack of compliance: emergency 
patients may have difficulty in cooperating. The patient 
may have recently eaten but still may need an artificial 
airway immediately, and will therefore more easily vomit or 
aspirate during the intubation. Sometimes there’s only one 
chance for physicians to establish the artificial airway; (IV)  
lack of equipment: equipped with simple and basic 
instruments, Chinese emergency doctors often have few 
options when they encounter a difficult airway; (V) lack 
of standardization: individual experiences and generally 
accepted processes in every emergency room frequently vary, 
and some emergency physicians have little, even no training 
in dealing with a difficult airway. Therefore, it is necessary to 
develop a standardized airway management protocol.

Concepts

Difficult emergency airway

This is defined as the clinical situation in which a 

conventionally trained emergency doctor encounters 
difficulty in bag-valve-mask (BVM), intubation, or both. 

Difficult intubation

Difficult laryngoscopy
Unable to see any portion of the vocal cords after several 
attempts by conventional laryngoscopy (Laryngeal view 
grade III–IV). 

Difficult intubation
Multiple attempts are required for intubation, with or 
without tracheal pathology. 

Urgent airway

As long as there’s difficulty in BVM, with or without 
intubation, it can be defined as an Urgent airway. Patients 
are more likely to be in a hypoxic state (1).

Clinical decision-making strategies for 
emergency airway management

Step 1: ensure ventilation and oxygenation, and assess 
airway conditions on the basis of the “CHANNEL” 
principle as described below. Keep in mind: the safety of the 
patient is always the primary goal. 

Step 2: ascertain airway conditions and establish an 
artificial airway. At this stage, check the airway with 
laryngoscopy, and decide which level of practitioners should 
finish the intubation and which equipment should be 
used following the principle of ‘De-escalation’. An airway 
management cart is recommended to ensure every piece of 
equipment is at hand when needed. If conditions permit, 
intubating following the procedure of Rapid Sequence 
Intubation is recommended. While dealing with a difficult 
airway, follow the principle of ‘priority to ventilation and 
oxygenation’ and avoid excessive blind attempts. The 
whole decision-making of airway management follows the 
principle of using the ‘simplest and least injurious method 
of intubation’ and video laryngoscopes are recommended. 

A detailed flow chart of emergency airway management 
is shown in Figure 1. 

“CHANNEL” principle

Crash airway
Crash airway refers to patients in cardiopulmonary arrest, 
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deep coma or near death, who can’t maintain ventilation 
and oxygenation. A crash airway should be managed quickly 
as per the flow-chart above (i.e., BVM ventilation and 
rapidly moving to laryngoscopy). 

Hypoxemia
A primary goal of emergency airway management is to 
correct hypoxemia. In patients with stable spontaneous 
respiration, nasal cannulas and high-flow oxygen devices 
(such as non-rebreather masks or venturi mask) are 
common means of delivering oxygen therapy. In patients 
with unstable spontaneous respiration as well as hypoxemia 
despite the above treatment, BVM ventilation is demanded. 
All hypoxemia patients need proper ventilation to avoid 
carbon dioxide retention.

Persistent hypoxemia despite using the above oxygen 
therapies should be managed as an urgent airway. In these 
cases, an artificial airway should be built immediately 
according to the urgent airway process, and invasive airway 
devices should be ready.

BVM ventilation: mask seal and an open airway are the 
two key points of BVM ventilation. Situations suggestive of 
difficult BVM include: the elderly (>55 years old), obesity (body 
mass index >26 kg/m2), edentulousness (no teeth), presence of 
beards, and a history of sleep apnea (2). The difficulty grade 
(grades 1–4) of BVM is described as Grade 1: good ventilation 
with bag-mask in the supine position; Grade 2: good 
ventilation a through oral/nasopharyngeal airway with one-
handed ventilation; Or with both hands holding the mandible 
to improve seal; Grade 3: unable to achieve good ventilation 
with the above-mentioned methods. Two-person ventilation 
is required to maintain SpO2 ≥90%; Grade 4: impossible to 
maintain SpO2 ≥90% even with two-person ventilation. Good 
ventilation is defined as appropriate resistance during positive 
pressure ventilation with BVM (airway resistance ≤20 cmH2O, 
at least 3 times), thoracoabdominal fluctuation is normal, 
and the wave of end-tidal carbon dioxide (ETCO2) partial 
pressure appears regularly, excluding factors such as poor 
BVM fit and/or excessive leakage. Two-person ventilation 
refers to the condition in which two practitioners are involved, 
use oropharyngeal/nasopharyngeal airway and one operator 
fastens the BVM while the other ventilates powerfully. Patients 
rated grades 1 and 2 can get usually be well-ventilated with 
BVM techniques, while grades 3 and 4 are rather difficult (1,3). 
If difficult BVM ventilation is encountered in the course of 
single-person operation, manually opening the airway, using 
oral- or nasopharyngeal airways, and/or two-person operation 
can potentially improve ventilation.

Sellick maneuver: for patients losing intact airway self-
protection, especially accompanied by a full stomach, the 
Sellick maneuver is recommended to prevent aspiration and 
regurgitation (4). Press cricoid cartilage with index finger and 
thumb under a force of 20–44 newtons (10 newtons ≈1 kg) 
towards the vertebrae to occlude the esophagus. Apply cricoid 
pressure until endotracheal intubation is completed and cuff is 
inflated (5-7). If intubation or BVM are adversely affected by 
this motion, cricoid pressure should be released (8). 

Artificial airway
For patients who are capable of maintaining ventilation 
and oxygenation, indications for intubation should still be 
evaluated.

There are both non-invasive and invasive types of 
artificial airways. Non-invasive airways include: endotracheal 
intubation, and supraglottic techniques [laryngeal mask 
airways (LMAs)], etc. Invasive airways include: tracheotomy, 
needle or surgical cricothyroidotomy, etc. Among the above, 
endotracheal intubation is the most common method of 
creating an artificial airway. Indications for endotracheal 
intubation include: inability to protect the airway or maintain 
airway patency, failure to adequately achieve ventilation 
or oxygenation, and anticipation of a deteriorating clinical 
course that will eventually lead to the above-mentioned 
situations. There is no absolute contraindication to the 
above procedures when attempting to rescue patients. 
Relative contraindications are trachea-laryngeal edema, 
acute pharyngitis/laryngitis, tracheal submucosal hematoma, 
tracheal rupture, and severe coagulation dysfunction. 

Neck mobility
Neck mobility is essential for positioning the patient for 
optimal direct laryngoscopy. Neck stiffness/injury/fixation, 
or an uncooperative patient refusing to position their neck 
properly increases the difficulty of endotracheal intubation (9).  
Visualization techniques like video laryngoscopy are 
recommended in this condition. 

Narrowing
Any condition resulting in decreased endotracheal diameter, 
such as extratracheal compression (tumor, local abscess, 
hematoma, etc.), intratracheal foreign body, tracheal 
diseases (local radiotherapy, scar healing, etc.) would 
increase the difficulty of intubation.

Evaluation
It is required to adjust mouth axis, pharynx axis and larynx 
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axis to be aligned as much as possible when conducting 
orotracheal intubation. The 3-3-2 Rule (10) is used to 
evaluate the correlation of these three axes. Inability to meet 
the 3-3-2 Rule indicates a likely difficult glottis exposure 
under direct laryngoscopy (Figure 2).

If permitted, use the modified Mallampati scale to 
evaluate the structure of the pharynx (Class 1: soft palate, 
fauces, uvula, and tonsillar pillars visible; Class 2: soft 
palate, fauces, and uvula visible; Class 3: soft palate, and 
base of uvula visible; Class 4: Soft palate not visible.). The 
higher the grade, the more difficult it is to view under direct 
laryngoscopy. Grades 3 and 4 suggest a difficult airway (11).

Look externally
Look externally to examine for signs of a potentially 
difficult intubation, such as a short neck, obesity, a receding 
mandible, long canine teeth, traumatic deformities, etc. 

Laryngoscopy technique

Laryngoscopy view grading
After proper analgesia, sedation as well as muscle 
relaxation, the upper airway can be further evaluated 
by the laryngoscopic view grading system (Grade I: 
visualization of the entire laryngeal aperture; Grade II: 
visualization of only the posterior commissure of the 
laryngeal aperture; Grade III: visualization of only the 
epiglottis; Grade IV: visualization of only the soft palate) 
(Figure 3), based on varying degrees of laryngeal aperture 

exposure. Grades 1 and 2 suggest easy intubation with 
direct laryngoscopy, grade 3 is likely difficult, and grade 
4 is extremely difficult (12). Both grade 3 and grade 4 
indicate a likely difficult airway.

First attempt
For laryngoscopic views of grades I and II under 
direct laryngoscopy, practitioners could attempt direct 
endotracheal intubation. Stop repeated attempts if difficulty 
is encountered. If the intubation attempt fails, treat the 
situation as a difficult airway immediately.

Difficult airway management

If a difficult airway is encountered, start the difficult airway 
management algorithm: ensure ventilation and oxygenation 
by BVM, and concurrently seek help from an experienced 
operator. An airway management cart containing alternative 
airway approaches should be ready. 

Noninvasive airway techniques
Visualization technology
Visualization technology has been widely applied in clinical 
practice. It decreases intubation difficulty by improving 
the view of the glottis. Common devices include video 
laryngoscopes, fiberoptic bronchoscopes, mirrored direct 
visualization devices, etc. 
Supraglottic airway devices
Supraglottic airway devices are used to keep the upper 

Figure 2 The 3-3-2 Rule. (A) More than 3 fingers between the open incisors, indicating patient’s mouth opens adequately to permit the 
laryngoscope to reach the airway; (B) more than 3 fingers along from mentum to hyoid bone, which indicates enough space for intubation; (C) 
more than 2 fingers from the laryngeal prominence to hyoid bone, less than 2 fingers indicate high position of pharynx in the neck and likely 
difficult exposure with direct laryngoscope.

A B C
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airway open to provide unobstructed ventilation, which 
are employed at critical time when patients cannot be 
intubated or ventilated by BVM. Contraindications for use 
of supraglottic airway devices include obstructive airway 
diseases, traumatized airways, etc. Supraglottic airway 
devices should be used under sedation to reduce pharyngeal 
spasms/reflexes that may worsen ventilation.

The LMA is a common supraglottic airway device used as 
an aid for intubation of the emergent airway (13). The LMA 
can be used for intubation when a difficult laryngoscopic 
view or difficult BVM is encountered to maintain adequate 
ventilation in patients with severe hypoxia, and facilitate 
subsequent treatment (14). In terms of safety, the LMA 
does not increase the risk of aspiration (15) but is easier to 
dislocate compared with endotracheal intubation, therefore, 
careful fixation should be guaranteed. 
Other assisted intubation devices
Include gum elastic bougies, lighted stylet, intubating LMA, 
esophagotracheal combitubes, and others. 

Invasive airway techniques
Needle/percutaneous cricothyroidotomy
The needle/percutaneous cricothyroidotomy procedure 
can rapidly establish a definitive but temporary airway. 
Cricothyroidotomy is indicated when oral or nasal 
intubation is impossible and/or BVM cannot maintain 
adequate oxygenation, such as foreign body obstruction, 
supra-laryngeal trauma, injury (inhalation/thermal/
corrosive) of the upper respiratory tract, angioedema, 
upper respiratory tract hemorrhage, acute laryngeal 
obs t ruct ion  f rom epig lot t i s /pseudomembranous 
laryngitis. It is faster and easier to perform than a 
tracheotomy in terms of requiring less surgical skill and 

in its ease of learning (16). 
Contraindications include distorted neck anatomy, 

laryngeal or tracheal rupture, distal trachea communicating 
with the mediastinum, laryngeal diseases (stenosis, tumor, 
infection, etc.), children less than 8 years old, coagulation 
dysfunction (relative), and inexperience (relative). 
Tracheotomy
Equivalent to endotracheal intubation, tracheotomy could 
establish both a definite and permanent airway when oral 
or nasal intubation is impossible. In emergency setting, 
percutaneous tracheostomy is recommended as it is much 
more rapidly performed. 

Pharmacology of airway management

Laryngoscope insertion and endotracheal intubation can 
induce strong discomfort and gag reflexes in conscious 
patients, which result in noncompliance and intolerance, 
the stimulation of sympathetic nerves and exacerbating 
underlying pathologies, such as reactive airway diseases 
or cardiovascular diseases, which may increase the risks of 
intubation. We recommend administrating the appropriate 
‘induction’ agents to optimize intubating conditions. 
Agents of rapid onset and short effect are the best choices. 
Also, it is not recommended to administer one kind of 
drug class as a replacement for another - analgesia cannot 
be replaced by sedation or paralysis and vice versa.

Analgesia
Airway manipulation induces pain and discomfort. 
Appropriate analgesia is necessary. Most analgesic agents have 
side effects of respiratory depression. Thus, drugs with rapid 
onset and short duration, such as remifentanil, alfentanil, 

Figure 3 Laryngoscopy view grading system. (A) Visualization of the entire laryngeal aperture (Grade I); (B) visualization of only the 
posterior commissure of the laryngeal aperture (Grade II); (C) visualization of only the epiglottis (Grade III); (D) visualization of only the 
soft palate (Grade IV).

A B C D
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fentanyl and, possibly, morphine are recommended. 

Sedation
We recommend inducing moderate sedation to improve the 
compliance, relieve the anxiety and offset the unpleasant 
feelings of neuromuscular blocking agents. Drugs of rapid 
onset and short duration, like propofol, etomidate, and 
midazolam are recommended.

Paralysis
Neuromuscular blocking agents improve intubation 
conditions, abolish laryngeal reflexes, relax muscles, 
increase chest compliance and facilitate BVM, and is 
strongly recommended in difficult intubations. These 
agents will stop any respiratory drive, however, so can 
be particularly dangerous in a patient that is difficult to 
ventilate. This can quickly devolve into the dreaded ‘can’t 
intubate, can’t ventilate’ scenario. Agents of rapid onset like 
succinylcholine and rocuronium are recommended, and 
should be used under sedation. 

Post-intubation management

Confirmation of endotracheal intubation placement
To ensure the tube is in the trachea, traditional methods, such 
as bilateral chest auscultation (fourth intercostal space along 
the midaxillary line) and stomach auscultation, visualization 
of condensation on the interior of the endotracheal tube, 
presence of chest wall rise, and others, are not always reliable. 
Therefore, it is necessary to combine at least two methods 
for a reliable judgment of intubation success (17). We 
recommend using ETCO2 detectors as the primary choice 
to verify the position of the endotracheal tube. In most cases, 
persistent detected ETCO2 indicates that the tube is in the 
airway. It should be noted that ETCO2 cannot determine the 
depth of the endotracheal tube (18,19).

The next step is to ensure the tube is between the 
vocal chords and the carina. A single anteroposterior 
chest radiography can identify the position of endotracheal 
tube. If doubt persists, direct view of the tracheal rings by 
fiberoptic bronchoscopy can be a ‘gold standard’ to identify 
the position. Additionally, ultrasound may verify whether 
the tube is in the trachea (20,21), and indirectly may detect 
whether a unilateral bronchial intubation exists (22,23). 

Others
Endotracheal tube care is an important part that has not 
been mentioned in other guidelines, which includes but 

is not limited to the following: adequate tube fixation in 
case of dislocation; maintaining a cuff pressure between 
25–30 cmH2O which is high enough to help avert 
aspiration and air leakage, and, at the same time, low 
enough to avoid airway mucosal injury; scheduled or as-
needed suctioning to prevent mucus plugging; finally, 
stabilizing hemodynamics during the treatment of post-
intubation sedation.

Airway management cart

Airway management in the emergency room is unstable and 
unpredictable, therefore, we strongly recommend a well-
stocked Airway Management Cart containing different levels 
of airway management devices should be readily available 
to ensure rapid and flexible airway management. The 
following allocation is recommended: (I) rigid laryngoscope 
with all sizes of blades; (II) video laryngoscope; (III) 
endotracheal tubes of all sizes; (IV) endotracheal catheter 
guide: common stylet, visualized tube stylet, lighted stylet, 
etc.; (V) supraglottic airway (LMA, intubating LMA); (VI)  
fiberoptic device; (VII) cricothyrotomy and (possibly) 
tracheotomy kit(s); (VIII) ETCO2 detection devices; (IX) ET 
tube holders; (X) suction catheters; (XI) oral and nasal airways.
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