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ABSTRACT

Difficult airway management remains one of the most critical areas in anesthetic practice because
failure to oxygenate or intubate can rapidly lead to hypoxic brain injury, cardiac arrest, or death.
A difficult airway includes situations in which a trained clinician encounters difficulty with
facemask ventilation, supraglottic airway placement, laryngoscopy, tracheal intubation, or
emergency surgical access. Preoperative assessment can identify high-risk patients but has limited
ability to reliably exclude difficulty, making universal preparation essential. Risk factors include
high Mallampati score, reduced mouth opening, short thyromental distance, limited neck
extension, obesity, obstructive sleep apnea, craniofacial abnormalities, airway masses, trismus,
and subglottic stenosis. Contemporary management emphasizes preoxygenation, continuous
oxygen delivery, early use of videolaryngoscopy or flexible bronchoscopy when indicated,
limitation of repeated attempts, rapid transition between airway devices, mandatory waveform
capnography, and timely front-of-neck access when ventilation fails. Awake tracheal intubation
remains the preferred strategy for anticipated difficult airway when aspiration risk, rapid
desaturation, or impossible rescue ventilation is expected. Successful management depends less
on a single device and more on structured decision-making, team communication, oxygenation
preservation, and early rescue escalation.
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INTRODUCTION

The difficult airway is a low-frequency but high-consequence
event in anesthesia. It may involve difficult facemask
ventilation, difficult supraglottic airway placement, difficult
laryngoscopy, difficult tracheal intubation, or complete
failure of oxygenation. Although impossible intubation and
ventilation are rare, they remain among the most feared
anesthetic emergencies because neurological injury and death
can occur within minutes if oxygenation is not restored.

Modern difficult airway management has shifted from
prediction alone toward preparation and rescue planning.
Bedside airway tests are useful, but none is sufficiently
sensitive or specific to guarantee a safe airway. The uploaded
synthesis defines difficult airway as difficulty with facemask
ventilation, supraglottic airway placement, laryngoscopy, or
tracheal intubation, and notes that impossible intubation-and-
ventilation
anesthesia-related hypoxic morbidity and mortality.

scenarios remain a major contributor to
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Intraoperative positioning. Patient in the supine position under general anesthesia, with cervical hyperextension for adequate

exposure of the submental and anterior cervical regions.

Example of Hard Airway

Preoperative Prediction and Risk Stratification

Preoperative airway evaluation remains essential, but it
should be interpreted as risk stratification rather than
certainty. Mallampati class, interincisor distance, thyromental
distance, mandibular protrusion, neck mobility, cervical
circumference, body habitus, dentition, and history of prior
airway difficulty should all be considered together.
Multivariate assessment is more useful than any isolated
bedside test, particularly because difficult laryngoscopy,
difficult ventilation, and difficult rescue oxygenation do not
always share the same predictors.

The most important adult predictors include Mallampati 11—
IV, limited mouth opening, reduced thyromental distance,
restricted neck extension, obesity, and obstructive sleep

—

apnea. Obstructive sleep apnea is especially relevant because
it increases the risk of both difficult intubation and difficult
ventilation. In children, syndromic craniofacial hypoplasia,
micrognathia, and congenital airway abnormalities
substantially increase the risk of critical respiratory events.
The source also notes that emerging deep learning models
have shown diagnostic performance with areas under the
receiver operating curve around 0.80-0.84, but these tools
should complement rather than replace clinical judgment.
Principles of Management

The central priority in difficult airway management is
oxygenation, not intubation. A well-executed airway plan
begins before induction with patient positioning,
preoxygenation, suction, availability of videolaryngoscope,
bougie, supraglottic airway, flexible bronchoscope, front-of-
neck access equipment, and a clear plan for failure. The team
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should know when to stop, when to change devices, when to
wake the patient, and when to proceed to emergency surgical
access.

Current guidelines emphasize continuous oxygen delivery
during airway manipulation and extubation. High-flow nasal
oxygen may prolong safe apnea time in high-risk patients,
although it does not eliminate the need for decisive action.
Waveform capnography is mandatory after intubation
because unrecognized esophageal intubation remains a
recurring cause of perioperative cardiac arrest. Repeated
attempts are dangerous because they produce edema,
bleeding, trauma, laryngospasm, and progressive loss of
rescue options. The source summarizes guideline
recommendations to restrict attempts, call for help early, and
transition promptly among tracheal tube, supraglottic airway,
and facemask ventilation.

Anticipated Difficult Airway

When difficulty is expected, the decision is whether the
airway should be secured awake or after induction. Awake
tracheal intubation is favored when loss of spontaneous
ventilation would be dangerous, especially in patients with
airway obstruction, high aspiration risk, unstable cervical
spine, anticipated difficult ventilation, or rapid desaturation
risk. Flexible bronchoscopic intubation remains a classic
approach, but awake videolaryngoscopy is increasingly used
when anatomy permits.

Awake intubation is not automatically safe. Excess sedation
can cause hypoventilation, airway obstruction, or hypoxemia.
The uploaded synthesis notes that observational registries
have reported hypoxemia in up to 50% of awake intubations,
often related to sedation-induced hypoventilation.
hard_airway in_anesthesia Therefore, topical anesthesia,
minimal titrated sedation, oxygen supplementation, patient
cooperation, and immediate rescue readiness are essential.
Unanticipated Difficult Airway

Unanticipated difficulty after induction requires rapid
algorithmic progression. Initial optimization includes
repositioning, external laryngeal manipulation, suction,
change of blade or device, use of bougie, and calling for help.
Videolaryngoscopy has become central because it improves
glottic visualization, but better visualization does not always
guarantee tube delivery. Hyperangulated blades often require
a rigid stylet, deliberate tube shaping, and controlled
advancement.

If intubation fails, the clinician must return to oxygenation.
Facemask ventilation, two-person technique, oral or nasal
airway placement, and supraglottic airway insertion should be
attempted early rather than after multiple traumatic
laryngoscopies. A supraglottic airway may serve as a rescue
oxygenation device, a conduit for fiberoptic intubation, or a
bridge to awakening the patient. If oxygenation is restored,
the safest option may be to wake the patient and replan rather
than continue escalating attempts.

Cannot Intubate, Cannot Oxygenate

The “cannot intubate, cannot oxygenate” situation is the
critical endpoint of failed airway management. Once
facemask ventilation, supraglottic airway ventilation, and
tracheal intubation have failed, front-of-neck access should
not be delayed. Emergency cricothyrotomy or surgical airway
is indicated before severe hypoxemia progresses to cardiac
arrest. The source specifically identifies complete failure of
mask, supraglottic, and tube ventilation as the trigger for
immediate emergency front-of-neck access.

The key error in this scenario is fixation on intubation.
Persistent laryngoscopy attempts can convert a partially
manageable airway into a bloody, swollen, impossible airway.
Team language should be explicit: failed oxygenation should
trigger a shared declaration and immediate movement to
front-of-neck access.

Pediatric, Obstetric, and High-Risk Groups

Pediatric airway management differs because infants and
children desaturate rapidly, have smaller airway diameter,
higher oxygen consumption, and age-specific anatomy.
Craniofacial syndromes, micrognathia, and low functional
reserve increase risk. Pediatric guidelines favor age-adapted
equipment, appropriate videolaryngoscope blades, adequate
depth of anesthesia, and careful use of neuromuscular
blockade when indicated.

Obstetric airway management is uniquely high risk because
pregnancy combines airway edema, aspiration risk, reduced
functional residual capacity, and rapid desaturation.
Anticipated difficult obstetric airway often favors awake
intubation, while failed intubation after induction requires
early consideration of supraglottic rescue, awakening, or
proceeding only if maternal or fetal urgency demands it.
Patients with obesity and obstructive sleep apnea require
particular attention to positioning, ramped alignment,
preoxygenation, apneic oxygenation, and postoperative
airway safety. In these patients, the airway plan does not end
after intubation; extubation and recovery may be equally
dangerous.

Extubation Strategy

Extubation is part of difficult airway management. A patient
who was difficult to intubate may be difficult to reintubate,
especially after airway edema, bleeding, prolonged surgery,
cervical fixation, or maxillofacial procedures. Extubation
should occur only when oxygenation, ventilation,
neuromuscular recovery, hemodynamics, and airway patency
are adequate. In high-risk patients, extubation over an airway
exchange catheter, delayed extubation in a monitored setting,
or staged extubation may be appropriate.

DISCUSSION

The main lesson from modern difficult airway literature is
that prediction is imperfect. A reassuring airway examination
does not eliminate risk, and an abnormal airway examination
does not by itself dictate one technique. The safest approach
combines risk recognition with universal readiness. Every
anesthetic should have a primary plan, backup oxygenation
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strategy, rescue supraglottic option, and front-of-neck access
pathway.

Videolaryngoscopy, flexible bronchoscopy, high-flow
oxygen, and supraglottic devices have improved airway
management, but devices do not replace judgment. The
clinician must avoid repeated attempts, recognize failure
early, and prioritize oxygenation over procedural persistence.
Awake intubation remains essential when rescue after
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Class 1 Class 2

CONCLUSION

Difficult airway management in anesthesia requires
preparation, oxygenation preservation, limited attempts, and
rapid rescue escalation. Preoperative assessment identifies
high-risk patients but cannot reliably exclude difficult
intubation or ventilation. Awake tracheal intubation is
preferred when induction would create unacceptable risk,
while unanticipated difficulty should be managed through an

induction is unlikely, but it must be performed with careful
topicalization, minimal sedation, and continuous monitoring.
The most dangerous airway is not only the anatomically
difficult airway, but the airway managed without a clear
stopping rule. Structured algorithms, team communication,
capnography, and early escalation remain the foundation of
safe practice.

Class 3

Figure 1. Mallampati score

Class 4

algorithm that prioritizes oxygenation over repeated
laryngoscopy.  Videolaryngoscopy, supraglottic —airway
devices, flexible bronchoscopy, high-flow oxygen, and
capnography are essential tools, but successful outcomes
depend on timely decision-making. Complete failure of
facemask, supraglottic, and tracheal oxygenation requires
immediate front-of-neck access. The goal is not simply to
place a tube, but to prevent hypoxia.

Clinical situation

HPreferred strategy

HKey risk to avoid

Predicted difficult intubation with preserved
ventilation

Videolaryngoscopy or flexible bronchoscopic plan
with backup devices ready

Assuming prediction s
perfect

Predicted difficult intubation with aspiration
or rapid desaturation risk

Awake tracheal intubation with topical anesthesia and
spontaneous ventilation

Oversedation and
hypoventilation

Failed first intubation attempt

Reoxygenate, optimize position, change device or
operator

Repeating the same failed
maneuver

Failed intubation but ventilation possible

Use supraglottic airway or mask ventilation; consider
waking the patient

Fixation on intubation

Failed intubation and failed oxygenation

‘Immediate emergency front-of-neck access

HDeIayed cricothyrotomy

High-risk extubation

Planned staged extubation or monitored delayed
extubation

Treating extubation as

routine
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