Ambulatory Anesthesia downloaded from https://www.dovepress.com/

For personal use only.

Ambulatory Anesthesia

3

Dove

REVIEW

Difficult airway management of children in
ambulatory anesthesia: challenges and solutions

Andrea S Huang'

Lindsey Rutland?

John Hajduk'

Narasimhan Jagannathan'?

'Department of Pediatric Anesthesia,

Ann and Robert H. Lurie Children’s
Hospital of Chicago, 2Department
of Anesthesiology, Northwestern
University Feinberg School of
Medicine, Chicago, IL, USA

Correspondence: Narasimhan
Jagannathan

Department of Pediatric Anesthesia,
Ann and Robert H. Lurie Children’s
Hospital of Chicago, 225 East Chicago
Ave, Chicago, IL 6061 |, USA

Tel +1 312227 5128

Fax +1 312 227 9730

Email simjag2000@gmail.com

This article was published in the following Dove Press journal:
Ambulatory Anesthesia

I'l November 2016

Number of times this article has been viewed

Abstract: As the field of pediatric ambulatory anesthesia expands, anesthesiologists can
anticipate encountering an increasing number of patients with expected and unexpected difficult
airways. This unique setting and patient population both present challenges in making a deci-
sion whether and how to safely proceed in the case of a child with a difficult airway. A host of
patient, provider, procedure, and facility-specific factors should be considered. Providers should
understand the differences between the pediatric and adult airway, recognize common features
and syndromes associated with difficult airways, and be comfortable with different airway equip-
ment and techniques available in the ambulatory setting. Early anticipation, a comprehensive
patient assessment, and a clear decision-making algorithm with multiple airway management
plans are all critical in safely and effectively managing these patients. These issues and recom-
mendations will be discussed in this comprehensive narrative review.
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Introduction

Providing ambulatory anesthesia for patients of all ages requires taking into account
the following factors: 1) patient, 2) provider, 3) procedure, and 4) facility.'> Compared
to adults, pediatric patients in the ambulatory setting have several additional special
considerations, which include an increased risk for perioperative apnea, presence of
upper respiratory infections, congenital cardiac anomalies, muscular dystrophies, and
more. Moreover, the presence of a difficult airway has been identified as a significant
patient factor associated with increased morbidity and mortality.> While this risk is
important for all patients, the pediatric airway poses its own unique challenges in the
ambulatory setting.

To safely approach the difficult pediatric airway, providers should be aware of the
differences in pediatric anatomy/physiology, able to identify commonly associated
syndrome, and be comfortable with multiple and various equipment and techniques
that have demonstrated evidence of efficacy in this specific patient population.

The ultimate goal is to make a sound judgment on whether a child with a difficult
airway is a suitable candidate for safe perioperative anesthesia management and surgery
in an ambulatory setting.

The pediatric airway: basic anatomy and physiology
There are important differences in the airway anatomy and physiology of the pediatric
patient when compared to the adult patient. Anatomically, children have a relatively
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large head and occiput which favors preferential flexion of
the head when supine and can lead to partial obstruction of
the airway requiring additional head extension or placement
of a shoulder roll. The pediatric airway has been tradition-
ally described as cone-shaped with the cricoid cartilage as
the narrowest segment; however, recent bronchoscopy and
magnetic resonance and imaging (MRI) studies demonstrate
that the vocal cords may actually be the narrowest section of
the airway.** Those under the age of 2 years have anatomical
features to aid in breastfeeding, which include an upturned
nose for breathing during feeds, large tongue to help with
latching, and large epiglottis to protect the trachea.® While
traditionally described as cone-shaped with the cricoid car-
tilage as the narrowest segment, recent bronchoscopy and
MRI studies have demonstrated that the vocal cords may
actually be the narrowest section of the pediatric airway.*?
The combination of preferential flexion of the head, a large
tongue relative to mouth opening, large omega-shaped epi-
glottis, as well as narrow and cephalad larynx can result in
a challenging tracheal intubation.”

Physiologically, children have increased oxygen con-
sumption and decreased functional residual capacity that
makes them more prone to rapid desaturations. Pediatric
patients have more compliant, cartilaginous rib cages and
a higher proportion of fatigue-prone, fast-twitch, type 2
respiratory muscle fibers which can further increase their
work of breathing. When sedated, this can lead to decreased
muscle tone and collapse of the small airways. Minor swell-
ing caused by trauma can result in airway obstruction and
abdominal distension can restrict diaphragm motion, further
decreasing functional residual capacity and oxygen reserve.
All of the previously mentioned factors can lead to rapid oxy-
gen desaturation under anesthesia. Furthermore, prolonged
intubation times or a failure to oxygenate may also quickly
lead to hypoxemia and bradycardia.®

These anatomical and physiological factors, combined
with the sheer size differences between the pediatric and
adult population, necessitate smaller equipment, more tech-
nical skill, and a smaller margin of error when approaching
the airway.

The pediatric difficult airway

Anatomy and definition

The pediatric airway is inherently different when compared to
the adult airway, and there are some characteristics that may
make intubating the abnormal pediatric airway additionally
challenging. These include a narrow inter-incisor distance,
mandibular hypoplasia, midface hypoplasia, macroglossia,

limited mouth opening, and microstomia. The most common
physical finding in children with difficult airways is a short
thyromental distance or micrognathia.” A presence of this
physical finding is an independent risk factor for increased
adverse events during airway management.

A difficult airway, whether expected or unexpected,
is defined as a situation in which the clinician encounters
difficult face mask ventilation, laryngoscopy, or intuba-
tion.! The Pediatric Difficult Intubation Research (PeDI)
Registry includes standardized data from 13 pediatric
centers worldwide.? Their definition of the difficult airway
includes:

1. Failure to visualize vocal cords on direct laryngoscopy
by an experienced provider
2. Impossible direct laryngoscopy due to abnormal anatomy

bt

Failed direct laryngoscopy within the last 6 months
4. Direct laryngoscopy felt to be harmful in a patient with
suspected difficult laryngoscopy.

Incidence

The incidence of the difficult airway in children is less than
that in adults, and is especially rare in healthy children. In
a study done at Children’s Hospital of Philadelphia, the
difficult direct laryngoscopy rate was 0.25% (16 in 6,254
tracheal intubations), and the majority were anticipated. The
unanticipated difficult direct laryngoscopy rate was 0.03%
(2 in 6,254 tracheal intubations).’ In a large retrospective
study performed in a single center in children, difficult
direct laryngoscopy (described as grade 3 and 4 views)
was 1.35%. The incidence of difficult direct laryngoscopy
was significantly higher in children under 1 year of age
(4.7%).” Akpek reported difficult intubation of 1.25%
of pediatric cardiac patients in a single center, with half
of these patients diagnosed with a syndrome and the other
half having extremely anterior airways and micrognathia.!!
These figures emphasize that the unexpected difficult pedi-
atric airway is relatively uncommon.

Syndromes

Craniofacial syndromes are one of the most common reason
for difficult airways in the pediatric population.'? There are
several syndromes that are well known to be associated with
a difficult airway. Each syndrome or abnormality presents
its own functional or anatomic challenge. It may be helpful
to categorize the syndromes into those that are associated
with difficult mask ventilation, difficult intubation, or both.
The syndromes associated with congenital difficult airway
are presented in Table 1.
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Table | Congenital difficult airway — syndromes

Syndrome Airway features

Apert syndrome Midface hypoplasia; possible choanal
stenosis; progressive calcification of
cervical spine

Crouzon syndrome Midface hypoplasia; maxillary hypoplasia
Pfeiffer syndrome Midface hypoplasia
Pierre Robin sequence Micrognathia; glossoptosis (backward
displacement of tongue); cleft palate
Asymmetrical malar; maxillary and
mandibulary hypoplasia; hemifacial

microsomia

Goldenhar syndrome

Treacher Collins syndrome  Bilateral malar and mandibular hypoplasia;
airway obstruction at rest

Mucopolysaccaridoses Accumulation of mucopolysaccharides in
(Hunter’s and Hurler’s various tissues, including airway; short,
syndrome) immobile neck; cervical instability
Beckwith—Wiedemann Macroglossia

syndrome

Micrognathic infants, like those with Pierre Robin
syndrome, have extremely anterior/cephalad airways, with
a tongue that lies against the posterior oropharynx causing
upper airway obstruction. In these children, there is very
limited space in the mandible to compress and navigate the
tongue into, which causes obstruction of an adequate view of
the larynx.'® Functional abnormality can present throughout
the entire airway, as in patients with mucopolysaccaridoses
(Hunter’s and Hurler’s syndrome), or in vascular/lymphatic
malformations with macroglossia, as seen in Beckwith—
Wiedemann syndrome. Chronic subglottic abnormalities
such as laryngeal stenosis or presence of a mass can make bag
mask ventilation or passage of an endotracheal tube difficult.
Other abnormalities such as burns and infections (epiglottitis)
can add further difficulty. If a child is identified as having a
syndrome or condition that is known to be associated with
difficult intubation, careful consideration should be given as
to whether or not the child is an appropriate candidate for
ambulatory surgery.

Should children with expected
difficult airways have surgery in an

ambulatory setting?

The four factors including patient selection, provider skills,
type of procedure, and facility are critical in fulfilling the
goal of an ambulatory anesthetic. These factors should be
critically assessed to see if the patient and guardian are safe
to be discharged the same day after surgery. We recommend
that “each” of the four factors fulfill minimum requirements
to proceed with ambulatory surgery in a patient with an
expected difficult airway. If “any one” of the four factors

does not fulfill the criteria, then it is recommended not to
proceed with ambulatory surgery.

Recommended minimum requirements:

Patient (with anticipated difficult airway)

Anticipated easy mask ventilation
e No evidence of moderate-to-severe obstructive sleep

apnea (sleep apnea requiring noninvasive ventilation)

e Anticipated easy tracheal extubation

Anesthesia provider

e Must be comfortable and confident, backed by skills to
manage the child with a difficult airway

e Must be proficient in their use of advanced airway devices/
techniques (eg, flexible fiberoptic bronchoscope)

Facility

e Multiple alternative airway devices for tracheal intubation
and extubation available

o If the patient is anticipated to have issues with airway
obstruction postoperatively, the facility must have the
means to provide continuous positive airway pressure,
high flow nasal cannula, and bilevel positive airway pres-
sure in post-anesthesia recovery unit

¢ Aninpatient hospital facility with intensive care capabili-
ties nearby the ambulatory center where surgery is being
performed

e Availability of other medical personnel to prepare alterna-
tive airway devices or medications

Surgery

e Surgery does not involve the airway
o Supraglottic airway (SGA) failure is highest in

pediatric ear/nose/throat surgeries and procedures of
prolonged duration."

In summary, if there is any doubt that it will not be
easy to mask ventilate the patient, we recommend not
to proceed. Once easy mask ventilation is confirmed by
preoperative clinical assessment, proceed with determin-
ing the other minimum requirements in each of the other
categories. A suggested algorithm to determine whether
or not to proceed with ambulatory surgery is presented
in Figure 1.

The expected pediatric difficult
airway

Preoperative considerations

Hall describes four types of pediatric difficult airways:
1) congenital abnormality resulting in upper airway obstruc-
tion, 2) congenital or acquired abnormalities resulting in
difficult direct laryngoscopy, 3) infections, and 4) foreign
body that can rapidly lead to complete airway obstruction.'

Ambulatory Anesthesia 2016:3
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Child with an anticipated
difficult airway

)

Anticipated easy mask
ventilation?

o Ny

Consider canceling
surgery in free-
standing, ambulatory,
outpatient setting

Confident and skilled

anesthesiologist with

additional, advanced
airway equipment

NO/

\Yes

Consider canceling
surgery in free-

Surgery involves the

airway?

standing, ambulatory,
outpatient setting

AN

Consider canceling
surgery in free-
standing, ambulatory,
outpatient setting

Is the patient at risk of
airway obstruction
post-surgery?

RN

Does facility have
CPAP, BiPAP,
and HNFC?

Proceed with surgery
in ambulatory setting

w

\Yes

Proceed with surgery
in hospital inpatient
facilities including
intensive care unit

Consider canceling
surgery in free-
standing, ambulatory,
outpatient setting

Proceed with surgery
in ambulatory setting

Figure | Suggested algorithm to aid in decision of whether a pediatric patient with a difficult airway should proceed with ambulatory surgery.
Abbreviations: CPAP, continuous positive airway pressure; BiPAP, bilevel positive airway pressure; HNFC, high flow nasal cannula.

Thorough history and physical exam are very important in
determining whether the patient has any of these types.'¢
Management of the airway requires a primary plan and
multiple backup plans. Prior to airway management, it is
important to determine whether mask ventilation will be dif-
ficult, whether direct laryngoscopy will be difficult, whether
a supraglottic airway can be placed, and whether a surgical
airway is possible.

The provider must be aware that popular techniques uti-
lized for the adult difficult airway may not be practical for the
pediatric patient. For example, awake intubations are often
impractical in children; however, awake intubation must be
considered if mask ventilation is expected to be difficult or
the patient requires active Gastroesophageal Reflux Disease
precautions. It is important to keep in mind that most difficult
airways occur in syndromic or dysmorphic patients and are
rarely unanticipated, as they can generally be identified in
the preoperative evaluation.!” Subtle physical exam findings
not to be overlooked include micrognathia, small mouth

opening, limited mouth opening, macroglossia, and midface
hypoplasia.

If the airway is expected to be difficult, important deci-
sions about whether to proceed and how to proceed are
required. The anticipated difficult airway allows the provider
to discuss the concerns with the parent, the patient (if age
is appropriate), the surgeon, and other team members in
advance.

Preparation

Assuming the decision is to proceed with ambulatory surgery
in a child with an expected difficult airway, the provider must
have a backup plan and decide what equipment is needed for
plan A, plan B, and even plan C.

Execution

1. All patients with an expected difficult airway must
have intravenous access prior to induction of general
anesthesia
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a. This can be accomplished with a premedication such
as midazolam and/or ketamine

b. Additional techniques include administering nitrous
oxide via face mask and providing local anesthetic at
the site of intravenous catheter puncture

2. Determine whether the patient requires an awake
intubation
a. Does the patient have active Gastroesophageal Reflux

Disease?

b. Does the patient have baseline airway obstruction at
rest, predicting difficult mask ventilation?

c. If a patient has any of the criteria mentioned earlier,
we recommend not to proceed with an elective surgery
in the ambulatory setting

3. If it has been determined that awake intubation is not
necessary, proceed with induction of general anesthesia
while maintaining spontaneous ventilation
a. Determine if airway patency will be compromised

after muscle relaxation (eg, mediastinal mass or head
and neck tumor that may cause obstruction with loss
of muscle tone)

b. Spontaneous ventilation potentially allows the option
of “waking up” the patient if attempts to secure the
airway have failed

c. Spontaneous ventilation was preferred in a 2005
survey of Canadian pediatric anesthesiologists in an
anticipated difficult airway situation'®

d. The addition of neuromuscular blockade to sevo-
flurane anesthetics has been associated with fewer
adverse respiratory events than sevoflurane alone,
although there is little evidence of the effects in chil-
dren with abnormal airway anatomy.

4. If bag mask ventilation is easy after induction of general
anesthesia, consider if a supraglottic airway device is a
safe alternative to tracheal intubation for completion of
surgery

5. If not, proceed with plan A to intubate the trachea, with
plan B and C available at bedside
a. Have various sizes of cuffed and uncuffed endo-

tracheal tubes, with a stylet inserted in the desired
endotracheal tube

b. Have child positioned appropriately, with a shoulder
roll if necessary

c. Equipment to consider include various laryngoscope
blades, videolaryngoscope, fiberoptic bronchoscope,
and supraglottic airway device as rescue and/or as
conduit for fiberoptic intubation
i. If considering direct laryngoscopy, note that in

the pediatric airway when the tongue cannot be

swept to the side, consider using a straight blade
in the retromolar or paraglossal technique where
the blade enters the side of mouth along the buccal
mucosa and lifting the epiglottis from the side, and
the tongue is avoided all together'’
ii. Other airway equipment will be discussed further
in the airway equipment/devices section below
6. If unable to intubate a spontaneously breathing patient,
consider “waking” the patient up
7. Iftracheal intubation is successful, determine if the patient
can be safely extubated at the end of the procedure
8. If extubated, monitor patient closely in recovery unit for
signs of airway compromise
9. Know logistics of transporting patient to closest facility
with inpatient services if necessary.

The unexpected pediatric difficult
airway
In children with difficult airways, unanticipated difficult
airway occurred in 197/1,018 patients (19%). These patients
also experienced higher complication rates when compared
with children that had expected difficult airways. Therefore,
these children are at high risk for perioperative adverse events
including hypoxemic cardiac arrest.* The difficult airway
encountered may be due to inability to mask, intubate, or
both.!” When faced with an unanticipated difficult airway, it
is important to remember that children become hypoxemic
and bradycardic, and are at risk for cardiac arrest much more
quickly than adults.?® A structured algorithmic approach
should be used to avoid dire consequences.
1. Risk factors for the unexpected difficult airway
a. Weight <10 kg
b. Short thyromental distance (micrognathia)
c. Greater than two attempts with direct laryngoscopy
d. Persistent direct laryngoscopy
2. Scenario: easy bag mask ventilation but difficult to
intubate
a. It is important to limit the number of unsuccessful
attempts since each attempt can increase airway
trauma, edema, blood, and create an easy bag mask
ventilation into a difficult bag mask ventilation
b. Ifdirect laryngoscopy is already attempted, consider
other airway equipment (discussed further in airway
equipment/devices section below)
c. Ask for help
d. Consider waking the patient up
e. Consider placing supraglottic device, and then decide
if patient can safely proceed with surgery without
tracheal intubation

Ambulatory Anesthesia 2016:3
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3. Scenario: difficult bag mask ventilation

a. Place an oral airway, call for help, attempt two-handed
bag mask ventilation

b. Consider attempting intubation with equipment read-
ily available while asking for additional equipment

c. Have emergency medications available and administer
if patient is experiencing hypoxia and bradycardia

d. If intubation attempts fail, place supraglottic airway
device

e. Ifsupraglottic airway device does not allow adequate
ventilation, prepare for surgical airway

f. Call ENT for help. If ENT not available, prepare for
needle/cannula cricothyrotomy or cricothyroidotomy
(details discussed in needle cricothyrotomy section
below).

Airway equipment/devices
Videolaryngoscopy

Basic principle

Compared to adults, infants have a higher incidence of
difficult laryngoscopy, and one of the reasons is difficulty
in obtaining an adequate view of the glottis.” Videolaryn-
goscopy (VL) has been shown to be a useful tool in airway
management by improving laryngeal exposure in infants.
There are many options of VLs for children; these include
the GlideScope, Storz C MAC, TruView, Airtraq, Pentax
AWS, and King Vision.

Direct laryngoscopy requires a line of sight along the
blade to obtain a view of the glottis, with the viewing
angle measured at 15 degrees.?’ VLs typically have an
angled blade (>15 degree angle) with a camera at the
inflection point providing a more anterior view of the
larynx to improve glottic views without having to align
oral, pharyngeal, and tracheal axis. There are some VLs
(such as the Airtraq, King Vision, and TruView) that use
an integrated optical lens system and angulated blade tip
for the same purpose.

Clinical evidence for use in the difficult airway

VLs may be most useful when used for management of the
difficult airway, including in patients with upper airway
obstruction and/or craniofacial anomalies. Studies have
shown that VLs can significantly improve the glottic views
in pediatric patients with known difficult airways.?>?
Furthermore, studies of various types of VLs have shown that
in the hands of novice users in pediatric airway obstruction
scenarios, VL resulted in shorter times to successful intuba-
tion and decreased intubation attempts.?*

There are some limitations in using VLs, such as in
the clinical scenario of a child with very limited mouth
opening. When used in children with normal airways, VLs
have been shown to improve glottic views compared to
direct laryngoscopy, but multiple studies have also shown
that it prolongs the time for successful intubation.?!->?
The use of VLs typically requires increased hand—eye
coordination for passage of the endotracheal tube while
looking at the video screen, which may account for these
prolonged tracheal intubation times (unlikely to be clini-
cally significant).

Supraglottic airways

Basic principle

SGAs are devices placed inside the patient’s pharynx but
seated immediately outside the larynx. The proximal portion
of the device exits the patient’s mouth and is attached to
an oxygen source, allowing for ventilation of the patients’
lungs. SGAs are subdivided into two categories: perilaryn-
geal sealers (ie, laryngeal mask airway, air-Q, and i-gel)
and pharyngeal sealers (ie, Combitube and laryngeal tube).
SGAs are further classified as first- or second-generation
devices. Second-generation devices incorporate a gastric
drain channel that allows for evacuation of gastric contents
and provides more efficient positive pressure ventilation of
the lungs.

Clinical evidence for use in the difficult airway

SGAs are a critical tool in the difficult airway scenario,
and are thus part of the difficult airway algorithm in many
countries.'®?® In patients that are difficult to mask ventilate
and/or difficult to intubate, SGAs allow for rescue venti-
lation. Factors such as airway obstruction, large tongue,
limited neck mobility, and blood and gastric contents in the
airway can greatly hinder the ability to successfully mask
ventilate or intubate the trachea, but these factors may not
necessarily affect SGA insertion and function.” SGAs
are also relatively easy to insert by health care personnel
who do not manage the airway frequently. Furthermore,
SGAs can serve as a conduit for fiberoptic-guided tracheal
intubation, which provides the advantage of allowing the
provider to have both hands free while the patient is being
oxygenated and ventilated. Multiple studies have shown
that SGAs are effective conduits for tracheal intubation in
children®? and in children with difficult airways.3%-3!:37
Additionally, SGAs have been used successfully in airway
maintenance throughout anesthesia in children with dif-
ficult airways.*
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Flexible fiberoptic bronchoscope

Basic principle

The flexible fiberoptic bronchoscope consists of a thin flexible
tube associated with a fiberoptic, video, or hybrid system.
Attachment to a light source transmits views from the distal
tip of the bronchoscope to an eye piece, camera, or video
system. A control lever allows for operator manipulation of
the distal end of the camera. The device comes in a variety of
sizes to accommodate children of all ages; the smallest size
available is 2.2 mm in diameter; however, this size prohibits
the use of a suction channel or working port.

Clinical evidence for use in the difficult airway
Fiberoptic intubation is the “gold standard” for tracheal
intubation of the pediatric patient with a difficult airway. 6174
The utility of the flexible fiberoptic bronchoscope derives
from its ability to traverse the passageways of the patient’s
airway under direct visualization. Intubation can be achieved
through various routes: mouth, nose, or through a supraglottic
airway device. Anatomic reasons for a difficult airway, such
as small mouth openings, anterior larynx, and airway masses,
can possibly be bypassed with this device.

Limitations include lack of training for the provider using
the device, lack of patient cooperation, significantly distorted
airway anatomy, and small amounts of blood and secretions
can easily hinder views from its small camera. In order for the
device to be a useful airway tool, frequent use and practice are
required for the operator to maintain a proficient skill level
in children.'7#!*? In novices, fiberoptic intubation in children
was achieved more quickly through the nasal route than the
oral route. This may be due in part to the straight path to the
larynx and fewer maneuvers required.®

Needle cricothyrotomy
Basic principle
The indication to perform needle cricothyrotomy is when
all noninvasive approaches to oxygenate and ventilate the
patient’s lungs have failed with impending hypoxia and
cardiovascular collapse — it is the final step in the pediat-
ric difficult airway algorithm.*“® The invasive procedure
involves passing a catheter over a needle, through the patient’s
cricothyroid membrane and into the trachea. The catheter
is then connected to an oxygenating and ventilating source.
Commercially available cricothyroidotomy kits available
for children and infants include the Quicktrach Child, Quick-
trach Baby, Ravassin Jet ventilation catheters, Arndt Emergency
Cricothyrotomy Kit by Cook Medical (Bloomington, IN,
USA). The Advanced Life Support Group of the UK and the

Association of Paediatric Anaesthetists of Great Britain and
Ireland recommend the 14-gauge cannula for children and the
18-gauge and 16-gauge cannula for infants.

Clinical evidence for use in the difficult airway
Surgical airways are a rare event in children under 2 years
of age.® Studies on this procedure (including specific com-
mercial kits) have been limited to animal studies.**¢ In a
review, only six cases of emergency needle tracheostomy
have been reported since 1950.%° Success rates can be as
low as 65.8%.% Even in skilled hands, there are numerous
complications like posterior tracheal puncture.**! There is
a preponderance of literature suggesting how this should be
done but with very little equipment manufactured for the
execution of this purpose.> Despite the lack of equipment,
improvisation is discouraged in the event of these life-
threatening emergencies.

Conclusion

The resources available in each ambulatory surgery setting
are quite variable and decisions regarding patient care must be
made on an individualized/tailored basis. Therefore, we have
recommended minimum requirements for each of the four main
factors (patient, provider, facility, and procedure) to help guide
the decision regarding the pediatric patient with an expected
difficult airway. The unexpected difficult airway is guaranteed
to be confronted in an anesthesiologist’s career, thus it is critical
to have a step-wise approach to this problem. There are multiple
techniques and airway equipment that have been highlighted to
have clinical efficacy in this patient population.
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