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Cardiac arrest > Loss of consciousness
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INTRODUCTION

The term airway management refers to the practice of
establishing and securing a patent airway and is a cornerstone of
anesthetic practice.

Traditionally, ventilation via a mask and endotracheal
Intubation has been the foundation of airway management;

In the past 25 years, however, the Laryngeal Mask Airway
(LMA) has emerged as one of the most important developments
In airway devices.
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FIG. 44.3 Lateral wall of the nasal cavity.

From Redden RJ. Anatomic considerations in anesthesia. In: Hagberg CA,
ed. Handbook of Difficult Airwmay Management. Philadelphia: Churchill
Livingstone; 2000, p. 3, Fig. 1.2.

The lateral wall ot the nasal passages IS
characterized by

the presence of 3 turbinates (or conchae)

that divide the nasal
passage Into three scroll-shaped meatuses.

Inferior
turbinate



The inferior meatus, between the inferior turbinate and the floor
of the nasal cavity, is the preferred pathway for passage of nasal

alrway devices; improper placement of objects in the nose can
result in avulsion of a turbinate.

The roof of the nasal cavity is formed by the cribriform plate, part
of the ethmoid bone.

This fragile structure, if fractured, can result in communication
between the nasal and intracranial cavities and a resultant leakage
CSF.

Because the mucosal lining of the nasal cavity is highly vascular,
vasoconstrictor should be applied, usually topically, before
Instrumentation of the nose to avoid epistaxis.

The posterior openings of the nasal passages are the choanae, which
lead into the nasopharynx.



ORAL CAVITY

Because of the relatively small size of the nasal passages and the
significant risk of trauma, the mouth is often used as a conduit for airway
devices.

Many airway procedures require adequate mouth opening, which is
accomplished by rotation within the temporomandibular joint (TMJ) and
subsequent opening by sliding (also known as protrusion or subluxation)
of the condyles of the mandible within the TMJ.

The jaw-thrust maneuver uses the sliding component of the TMJ to
move the mandible and the attached tongue anteriorly, thereby relieving
alrway obstruction caused by the posterior is placement of the tongue
Into the oropharynx.

The oral cavity leads to the oropharynx and is inferiorly bounded by the
tongue and superiorly by the hard and soft palates.

The hard palate, formed by parts of the maxilla and the palatine bone,
makes up the anterior 2/;0f the roof of the mouth

the soft palate (velum palatinum), a fioromuscular fold of tissue attached
to the hard palate, forms the posterior '/, of the roof of the mouth.




The pharynx is a muscular tube that extends from the base of the skull
down to the level of the cricoid cartilage and connects the nasal and oral
cavities with the larynx and esophagus.

The posterior wall of the pharynx is made up of the buccopharyngeal
fascia, which separates the pharynx from the retropharyngeal space.

Improper placementofa N/ G.T or N/ E.T.T can result in laceration
of this fascia and the formation of a retropharyngeal dissection.

Along the superior and posterior walls of the nasopharynx
are the adenoid tonsils, which can cause chronic nasal obstruction and,
when enlarged, can cause difficulty passaging airway devices.

The nasopharynx ends at the soft palate; this region is termed the
velopharynx .

The oropharynx begins at the soft palate and inferiorly extends to the level
of the epiglottis.The lateral walls contain the palatoglossal folds and the
palatopharyngeal folds, also termed the anterior

and posterior faucial (tonsillar) pillars, respectively; these folds contain the
palatine tonsils



— Nasopharynx

— Oropharynx
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FIG. 44.4 Sagittal section through the head and neck showing the
subdivisions of the pharynx.

The :1-nasopharynx 2-oropharynx 3-hypopharynx
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The base of the tongue lies in the anterior aspect of the
oropharynx, connected to the epiglottis by the glossoepiglottic
folds, which bound paired spaces known as the valleculae
(although these are frequently referred to as a single space called
the vallecula).



LARYNX

The larynx is a complex structure of cartilage, muscles , and
ligaments that serves as the inlet to the trachea and performs
various functions, including phonation and airway protection.

The cartilaginous framework of the larynx is made up of 9
separate cartilages:

the thyroid (is the largest) and cricoid cartilages; 2 arytenoid,
2 corniculate, 2 cuneiform cartilages; and the epiglottis.

suspended by the hyoid bone via the thyrohyoid ligaments
and membrane.
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LARYNX
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The superior thyroid notch and the associated laryngeal prominence (Adam’s
apple) are appreciable from the anterior

neck and serve as important landmarks for percutaneous airway techniques and
laryngeal nerve blocks.

The cricoid cartilage, at the level of the 6 cervical vertebra, is the inferior limit of

the larynx and is anteriorly connected to the thyroid cartilage by the cricothyroid
membrane (CTM).

cricothyrotomy
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FIG. 44.32 Scalpel-bougie technique—"stab, twist, bougie, tube.” (A)
Identify the cricothyroid membrane (CTM). (B) Make a transverse stab
incision through the CTM. (C) Rotate the scalpel so that the sharp edge
points caudally. (D) Pulling the scalpel toward you to open up the incision,
slide the coudé tip of the bougie down the scalpel blade into the trachea.
(E) Advance the endotracheal tube into trachea.

From Frerk C, Mitchell VS, McNarry AF, et al. Difficult Airway Society 2015
guidelines for management of unanticipated difficult intubation in adults. Br
J Anaesth. 2015;115(6):827-848.



TRACHEA AND BRONCHI

The trachea begins at the level of the cricoid cartilage
and extends to the carina at the level of the 5™ thoracic
vertebra; this length is 10 to 15 cm in the adult.

It consists of 16 to 20 C-shaped cartilaginous rings that
open posteriorly and are joined by fibroelastic tissue;
the trachealis muscle forms the posterior wall of the
trachea.

In the adult, the right mainstem bronchus branches off
at a more vertical angle than the mainstem
bronchus, resulting in a greater likelihood of foreign
bodies and (ETTs) entering the right bronchial lumen.



AIRWAY ASSESSMENT

No single test has been devised to predict a difficult airway
accurately 100% of the time

One of the most predictive factors for difficult intubation is a
history of previous difficulty with intubation.

On the other hand ,a history of a previously easy airway does
not rule out the possibility of difficulty with ventilation or

Intubation.



variety of nerve blocks may be used.
Three of the most useful are the:

1- nerve block
2- superior laryngeal nerve block
3- block



Glossopharyngeal nerve supplies sensory

Innervation to the posterior third of the ,
, the anterior surface of the ,

and the posterior and lateral walls of the

and is the afferent pathway of the gag reflex.

the tongue is displaced medially, forming a
gutter ( ).
A 25-gauge spinal needle is inserted at the
base of the anterior tonsillar pillar, just
lateral to the base of the tongue, to a depth of
0.5cm.
After negative aspiration for blood or air,

of IS Injected.
The process is then repeated on the
contralateral side.




The SLN, a branch of the vagus nerve,
provides sensory input from the lower and

upper part of the larynx, including the Superior laryngeal nerve
glottic surface of the epiglottis and the e °°eﬂ
aryepiglottic folds. ' X794

Method:a 25-gauge spinal, 1.5 to 2 mL of
2% lidocaine depth of 1 to 2 cm, negative
aspiration for blood

3 landmarks:

A-

B- superior cornu thyroid cartilage

C- superior notch of the thyroid cartilage

or B:Using either the superior cornu of the hyoid or the superior cornu of the
thyroid cartilage, a needle is walked off the cornu anteriorly toward the thyrohyoid
ligament. Resistance is felt as the needle is advanced through the ligament, usually at
a. After, is injected and then repeated on the opposite side.
C;particularly useful in patients who are obese, in whom palpation of the hyoid
or the superior cornu of the thyroid cartilage may be difficult or uncomfortable for
the patient. In this approach, the needle is inserted 2 cm lateral to the superior notch
of the thyroid cartilage and directed in a posterior and cephalad direction

.K N B
M\ Thyrohyoid -
// “membrane \‘T



(or ). CTM is identified, and a 20- to 22-
gauge needle attached to 5-mL syringe Is directly advanced
posteriorly and slightly caudally until air is aspirated, at which point 4
mL of either 2% or 4% lidocaine is quickly injected.



VENTILATION VIA A MASK




Facemasks are available in various styles and sizes
but share a basic design:, seal, main body and connector.

The technique for mask ventilation is dependent on two key elements:
(1) maintenance of a seal between the facemask and the patient’s face
(2) an unobstructed upper airway.






SUPRAGLOTTIC AIRWAY

The term supraglottic airway (SGA) or extraglottic airway refers
to a diverse family of medical devices that are blindly inserted into
the pharynx to provide a patent conduit for ventilation,
oxygenation, and delivery of anesthetic gases without the need for
tracheal intubation. SGAs have the advantage of being less
Invasive than endotracheal intubation while providing a more
definitive airway than a facemask, and can be used for either
spontaneous ventilation or PPV.

One of the first SGAs, the LMA, was described in 1983 by Dr.
Archie Brain and introduced into clinical practice in 1988.

This chapter uses the terminology described by Donald Miller
1-perilaryngeal sealers;

2- cuffless,

3- anatomically preshaped sealers;

4-cuffed pharyngeal sealers.



LMA variety of sizes from sizel(neonate) to size 6 LARYNGEAL MASK AIRWAY
(large adult >100 Kkg). LMA Classi

size 5 LMA in the average adult man and a size
LMA in the average
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TABLE 93-9 LARYNGEAL MASK SIZE VERSUS

PATIENT WEIGHT
Laryngeal Mask Size Patient Weight (kqg)
1 <5
1.5 5-10
2 10-20
2.5 20-30
3 30-50
- 50-70
5 F0-100
6 =100

*Manufacturer's recommendations (LMA North America).






Intubation



The Upper Airway

Capillary engorgement with increased tissue friability and edema of the mucosal
lining of the oropharynx, larynx, and trachea begins early in the first trimester.
As a result, an increased risk for bleeding exists during manipulation of the
upper airway, in addition to an increased risk of difficult mask ventilation and
intubation of the trachea. Suctioning of the airway and placement of devices
should be performed gently to prevent bleeding and nasal instrumentation should
be avoided. Furthermore, there is increased risk for airway obstruction during
mask ventilation and both laryngoscopy and tracheal intubation are more
difficult. Also, after extubation, the airway may be compromised as a result of
edema, with subsequent risk for airway obstruction in the immediate recovery
period.

Consequently, attempts at laryngoscopy should be minimized and experts
recommend a cuffed endotracheal tube with a smaller diameter (6.0-7.0 mm

internal diameter) '®1° should be placed to minimize the chances of difficult
placement secondary to airway edema. Airway edema can be more severe in

patients with coexisting preeclampsia, in upper respiratory tract infections, and

after active pushing as a result of associated increased venous pressure. 2 In
addition, pregnancy-associated weight gain and increase in breast tissue,
particularly in women of short stature or with coexisting obesity, can make
insertion of a laryngoscope difficult. A patient’s position should always be
optimized and back-up airway instrumentation available before attempts are
made at intubation of the trachea. The Obstetric Anaesthetists’ Association and
Difficult Airway Society guidelines for the management of difficult and failed
intubation in obstetrics recommends a videolaryngoscope should be immediately

available for all obstetric general anesthetics. %!
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Figure 9: GlideScope® blade




Figure 7: GlideScope ® Unit Figure 8: Intubation using GlideScope®
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Oral endotracheal tube
size and cut length

Age Internal Diameter | Cut Length
(mm) (cm)
Full-term infant 3.5 10
Children 4+(Age/4) 12+(Age/2)
Adult :
Female 7-71.5 20~22
Male 7.5-8 22~24




Insertion



Curved Blade Attaches to Laryngoscope
Handle




Hold the
Laryngoscopsy «




lightintensitymeter







Head and neck position and the axes of the head and neck upper airway

Head on bed, ; Head elevated on pad,
neutral position neutral position
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FIG. 44.18 Schematic diagrams show the alignment of the oral axis (OA),
pharyngeal axis (PA), and laryngeal axis (LA) in four different head
positions. Each head position is accompanied by an inset that magnifies
the upper airway (oral cavity, pharynx, and larynx) and superimposes (bold
line) the continuity of these three axes within the upper airway. (A) The
head is in the neutral position with a marked degree of nonalignment of the
LA, PA, and OA. (B) The head is resting on a large pad that flexes the neck
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Conventional Laryngoscopy with a Curved Blade

Advance the laryngoscope blade loward the
A right side of the mouth B  midiine of the base of the tongue by rotating the wrist

Approach the base of the tongue and lift Engage the vallecula and continue 1o lift the blade
C  the blade forward at a 45-degree angle D  forward at a 45-degree angle



—



Place blade posterior to
(beneath) the epiglottis







Straight-Blade Laryngoscopy Curved Blade Laryngoscopy




Curved Blade (Macintosh)

Insert from right to left
 Visualize anatomy
 Blade in vallecula

 Lift up and away
DO NOT PRY ON
TEETH

 Lift epiglottis indirectly




Curved Blade Laryngoscope
Inserted Against Epiglottis







Arytenoid
cartilage




Straight Blade (Miller)

* Insert from right to left
 Visualize anatomy

 Blade past vallecula and
over epiglottis

 Lift up and away
DO NOT PRY ON
TEETH

 Lift epiglottis directly
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Thiopental

Effect : hypnotic agent
Onset : 30 seconds
Duration : < 20min
Dose : 5 mg/kg

Side effect :

— Hypotension
— Respiratory depression (short)
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