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Course Objective
Gaining control of the airway in a compromised patient 
is absolutely crucial. The purpose of this course is to 
provide dental professionals with the clinical knowledge 
needed to rapidly and effectively assess the patient’s 
airway and intervene efficiently to begin to ventilate the 
patient in distress.

Learning Objectives
Upon completion of this course, you should be able to:

	 1.	 Outline the pertinent history of airway  
management.

	 2.	 Review the anatomy and physiology of  
the mouth, oropharynx, nose, nasopharynx,  
and conducting airways of the lung.

	 3.	 Distinguish between the terms dead space  
and shunt, and explain how they can be  
altered.

	 4.	 Review the gas laws and determine the  
amount of oxygen being sent to the alveoli  
when the airway is managed.

	 5.	 Discuss the assessment of a patient prior  
to airway management. 

	 6.	 Describe steps to manipulate the airway  
of a patient in respiratory distress. 

	 7.	 Compare and contrast various devices  
available for airway management. 

Sections marked with this symbol include 
evidence-based practice recommen
dations. The level of evidence and/or 
strength of recommendation, as provided 
by the evidence-based source, are also 

included so you may determine the validity or relevance 
of the information. These sections may be used in con-
junction with the course material for better application 
to your daily practice.
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INTRODUCTION

Nearly everyone involved in health care has been 
exposed to the ABCs of airway, breathing, and 
circulation during their training; it has been an 
essential aspect of patient assessment and care. 
More recently, this has been expanded to include 
disability and exposure (ABCDE). This course will 
provide a review of the airway and breathing aspects 
of the ABCs and describe the simple techniques that 
can make the difference between life and death for 
patients. Whether it is something as simple as tilting 
the chin or as complex as video laryngoscopy, gain-
ing control of the airway in a compromised patient 
is absolutely crucial. Failing to quickly and easily 
manage the airway and, when necessary, ventilate 
the patient, renders all other subsequent interven-
tions futile. 

While airway management seems basic, the aver-
age practitioner has limited exposure to opening 
the patient’s airway to insure ventilation. In most 
instruction, there is an emphasis on equipment 
when, in fact, clinicians should begin with the 
simplest technique, only moving to more complex 
interventions when absolutely needed or in the 
absence of the imminent arrival of a skilled airway 
provider.

The purpose of this course is to provide practitio-
ners, whether in the clinic, the intensive care unit, 
the emergency room, or in the community as a 
prehospital provider, with the clinical knowledge 
needed to rapidly and effectively assess the patient’s 
airway and intervene efficiently to begin to ventilate 
the patient in distress. This includes practitioners 
who are not normally seen as being involved with 
airway management, such as dental professionals, 
mental health providers, and allied staff. Further, 
as practitioners may be called upon to provide ABC 
assessment and care outside the controlled environ-
ment of the hospital or clinic, a significant portion 
of this course will focus on how to be successful in 
airway management with a minimum of equipment 
prior to the arrival of designated advanced care 
providers.

HISTORY OF AIRWAY 
MANAGEMENT

Airway management is in a constant state of improve-
ment and change. As might be expected, surgical 
tracheostomy, albeit not under the best conditions, 
was the first attempt to manipulate the airway in 
the presence of trauma or obstruction. The first 
recorded use of an artificial airway was described 
in 2000 B.C.E. in India, with a description of the 
healing of a post-tracheostomy wound [1]. Further 
descriptions came in the period of 400 to 300 B.C.E. 
from the Greek physician Hippocrates and Greek 
“first responder” and conqueror Alexander the 
Great, who reportedly performed a field-expedient 
tracheostomy with his sword on a fellow soldier 
who was suffocating on an aspirated bone around 
320 B.C.E. [1]. Tracheostomy continued as the 
technique of choice, though the insertion of a hol-
low reed in the trachea of a newborn is described 
as early as 400 C.E. [1]. A lack of understanding 
that air needed to be pumped through the trachea 
limited the usefulness of tracheostomy, except in 
those patients already able to breathe. This limited 
usefulness is despite the fact that as early as 200 C.E., 
the Greek physician Galen used bellows attached to 
the trachea to mechanically move air into and out of 
the lungs. One author notes that between the years 
of 1546, when the Italian surgeon Brassavola first 
published an account of surgical tracheostomy, and 
1825, only 28 cases of recovery from the underlying 
illness or trauma were reported [1; 2]. The Renais-
sance brought new and innovative techniques and 
ideas relating to patient care, especially in the areas 
of airway management and ventilatory support. 
Andreas Vesalius, noted anatomist and physician 
of the 16th century, described the insertion of a 
reed into the tracheae of animals he was dissecting 
to better understand the physiologic interactions 
between the heart and lungs [3]. Work such as this 
led the Italian physician Fabricius of Acquapendente 
to write the following [3]:
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Of all the surgical operations which are 
performed in man . . . the foremost [is] 
that by which man is recalled from a quick 
death to a sudden repossession of life . . . 
the operation is the opening of the aspera 
arteria [“artery of air” or trachea], by which 
patients, from a condition of almost suffo-
cating obstruction to respiration, suddenly 
regain consciousness, and draw that vital 
ether, the air, so necessary to life, and again 
resume an existence which had been all but 
annihilated.

Clearly, physicians of the Renaissance had a greater 
appreciation for the importance of the airway, and 
its rapid management, to the sustainment of life. 
Through the 1600s and 1700s, tracheostomy contin-
ued to be performed for various types of pathologic 
or mechanical obstructions of the trachea. It was 
not, however, entered into without considerable 
trepidation and misgivings on the part of the sur-
geons and physicians performing the procedure, just 
as interventions with the airways continue to be 
approached cautiously. In Priest’s study on tracheos-
tomy, he quotes the French physician DeGarangeot, 
who states [3]:

The operation is very dangerous. Few 
authors say they have performed it, and 
fewer still that it proved successful. The rea-
son of it seems to be because they perform 
it too late, and when the patient is danger-
ously sick. 

This statement from 1720 seems to be a prophetic 
vision of the “golden hour” familiar to practitioners 
today. From the period of the 1700s through the 
early 1900s, tracheostomy remained the primary 
technique for emergency airway management, 
though some changes in the development of endo-
tracheal intubation were beginning to come into 
use. In 1871 came the first reported instance of 
endotracheal intubation, followed by the develop-
ment of metal endotracheal tubes in 1875 [1]. The 
increased lethality and deployment of weapons in 

World War I resulted in increasing numbers of 
head, face, and neck injuries due to shrapnel or 
gunshot wounds. Endotracheal intubation was seen 
as the criterion standard in securing the airway to 
operate on these patients [4]. Sir Ivan Magill, a Brit-
ish medical officer and anesthetist, pioneered the 
use of wide bore, uncuffed rubber tubes, and Dr. 
Arthur Guedel introduced the Guedel laryngoscope 
[4]. By World War II, field anesthesia machines 
to provide positive pressure ventilation, delivered 
via an endotracheal tube, were available but used 
primarily for chest and lung cases [5]. Mask ventila-
tion and allowing the patient to breathe spontane-
ously while the anatomic airway was held open by 
the anesthetist was common. Guedel airways, now 
known as oropharyngeal airways, were also used to 
simplify keeping the patient’s airway open. In the 
Korean and, to a greater extent, Vietnam conflicts, 
the routine use of helicopter evacuation resulted in 
more patients getting to field surgical units, during 
which endotracheal intubation could be performed 
in the operating room, as adequate ventilation was 
deemed a precursor to all other forms of care [6]. The 
skills learned during the Vietnam War were rapidly 
transferred to civilian practices in America as the war 
ended. The advanced airway skills learned by combat 
medics impacted the development of paramedics 
as prehospital providers. Interestingly, it was the 
1970s television show Emergency!, an action drama 
featuring firefighter paramedics in Los Angeles, that 
has been identified as a driver of improvements 
in prehospital care [7]. The program at that time 
was one of the most-watched shows in the United 
States [8]. One of the characters was a former Army 
medic who had served in Vietnam. Communities 
across the United States began to wonder why their 
emergency responders were different from those on 
the Emergency! television series [8]. Airway manage-
ment soon was a pivotal part of prehospital care. 
The entry of the United States into the Persian Gulf 
War and wars in Iraq and Afghanistan have further 
increased the technologic advances in all areas of 
trauma and health care. It is not uncommon for a 
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wounded soldier to have lifesaving surgery within 
minutes of being injured, followed by tertiary care 
stabilization stateside within 24 to 36 hours. These 
long transports require similar advances in airway 
and ventilatory management.

As we advance into the 21st century, increases in 
technology and education of practitioners allow 
for the treatment of patients receiving complex 
surgery in the presence of multi-organ dysfunction. 
Frequently, patients receiving these procedures must 
be mechanically ventilated. In hospitals, the intro-
duction of more advanced ventilators and complex 
airway management techniques has increased the 
number of patients benefiting from airway manage-
ment. 

KEY ANATOMIC AND  
PHYSIOLOGIC CONCEPTS  
FOR AIRWAY MANAGEMENT  
AND VENTILATION

To manage the airway, healthcare providers require 
a good working knowledge of the anatomy of the 
mouth, oropharynx, nose, nasopharynx, and glottic 
opening. Further, while emergency airway manage-
ment “opens the door” to saving the patient’s life, a 
knowledge of the conducting and respiratory airways 
of the lungs, as well as the ability to adequately venti-
late the lungs, is a crucial part of saving the patient’s 
life. The following section will work using a “top-to-
bottom” approach, beginning with the mouth and 
nose and ending in the alveoli.

MOUTH AND NOSE

Figure 1 is a representation of the open mouth. This 
seems basic, yet, in many instances, the basics are 
overlooked. Note the presence of the tongue, one 
of the biggest culprits when it comes to obstructing 
the airways. In many instances, simply displacing 
the tongue from the posterior of the oral airway is 
sufficient to allow the patient to breathe. Air enters 

the mouth and nose first and then descends down 
the conducting airways to the respiratory airways. 
One of the primary purposes of the nose and mouth 
and other upper airway structures is to warm and 
humidify the air the patient breathes before it enters 
the trachea and other conducting airways. As this 
is the case, these upper airway structures are both 
highly innervated and highly vascular. The mouth is 
innervated by branches V2 and V3 of cranial nerve 
(CN) V, the trigeminal nerve [9]. The high degree 
of innervation means that any manipulation of the 
upper airway in the mouth, no matter how slight, 
can precipitate gagging, retching, and in the worst 
case, vomiting. This is an adaptive mechanism, as 
objects entering the airway may occlude it, resulting 
in asphyxiation. The presence of high vascularity 
means that failure to use care in manipulating the 
upper airway may result in bleeding, further compro-
mising a patient with airway management problems. 
One should always engage the minimum amount of 
intervention needed to open the patient’s airway in 
an effort to decrease the potential for traumatization 
of the airway. More about the nervous innervation 
of the airway will be presented later in this course. 

THE OPEN MOUTH

Source: National Cancer Institute 	 Figure 1
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Figure 2 shows a lateral cross-section of the head 
and tracks the mouth and nose to the oropharynx 
and nasopharynx. Note the extensive number of 
structures. 

The nasal cavity is quite similar in function to the 
mouth (warming and humidifying the air) and well 
innervated by the trigeminal nerve (CN V) through 
branches V1 and V2, though less likely to promote 
a gag reflex when stimulated [9]. Rapid or careless 
insertion of a nasal airway device, particularly in the 
absence of some form of lubricant, may result in 
profound bleeding, referred to as epistaxis. Epistaxis 
ordinarily responds well to direct pressure in the 
nose; however, some cases are sufficiently serious as 
to require surgical intervention. Note that the floor 

of the nasal cavity covers the hard and soft palate 
and is nearly parallel to the ground when a patient 
stands upright on a flat surface. This is important 
to know when attempting to pass any form of nasal 
airway device. This will be explored further in the 
section on nasal devices, but for now it is important 
to remember the flat nature of this structure. 

OROPHARYNX AND NASOPHARYNX

As one traces from the nose and mouth openings 
toward the back of the head, the oropharynx and 
nasopharynx are found. This is the first stop in 
managing supraglottic or pharyngeal obstructions 
of the airway. As the name implies, supraglottic 
obstructions appear superior (or above) the epiglot-
tis and glottic opening. The oropharynx and naso-

THE UPPER AIRWAY AND OTHER STRUCTURES

Source: OpenStax, part of Rice University, licensed under a Creative Commons Attribution 4.0 International License. 	 Figure 2

 

Tongue
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pharynx are important when managing the airways 
for two reasons: this area is ordinarily occluded by 
the tongue in patients with decreased levels of con-
sciousness, and the two easiest devices for airway 
management (the oropharyngeal airway and the 
nasopharyngeal airway) are used here. These areas 
are innervated by CN IX, the glossopharyngeal nerve 
[10]. The nasopharynx has less innervation, and 
this results in nasopharyngeal airways being better 
tolerated by conscious and semi-conscious patients 
compared with oropharyngeal airways. Not only is 
the oropharynx more deeply innervated by CN IX, 
it is also partially innervated by CN X (vagus nerve), 
particularly at the base of the tongue [10]. Figure 3 
shows a lateral view of the airway in both the open 
and obstructed condition.

THE EPIGLOTTIS, VOCAL CORDS,  
AND GLOTTIC OPENING

The epiglottis, vocal cords, and glottis are areas of 
the airway that can only be seen using specialized 
devices such as laryngoscopes or bronchoscopes. 
The epiglottis is a large, cartilaginous flap that 
closes over the glottic opening during times of 
food and liquid ingestion to preclude the aspira-
tion of these substances into the trachea and lungs. 
The glottic opening contains the true and false 
vocal cords and opens a pathway from the upper 
airways to deeper airways leading into the lungs.  

Figure 4 shows a view of a normal human epiglottis, 
as well as the vocal cords (the small white structures) 
and the glottic opening. Figure 5 is an illustration 
of the glottic opening and related structures. The 
epiglottis may swell if repeatedly manipulated dur-
ing a difficult intubation. Therefore, the first view 
during laryngoscopy is ordinarily the best view of 
the glottic opening. 

 

OPEN VERSUS TONGUE-OBSTRUCTED AIRWAY

Source: Wikimedia 	 Figure 3

 

Epiglottis

Vocal Cords

Glottic Opening

NORMAL EPIGLOTTIS, VOCAL CORDS,  
AND GLOTTIC OPENING

Source: Modified from Med Chaos/Wikimedia,  
licensed under a Creative Commons Attribution  
Share Alike 3.0 Unported license.                            Figure 4
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Children may develop an infection of the epiglottis 
called epiglottitis that results in extreme swelling 
and partial occlusion of the airway. Children with 
this disorder typically have fever and lean forward to 
breathe while drooling heavily. A patient with these 
symptoms is experiencing a true airway emergency, 
and endotracheal intubation is ordinarily required. 
This should not be done except in the presence of an 
experienced laryngoscopist, usually an anesthetist, 
and preferably in the operating room with a surgeon 
present to gain a surgical airway if intubation fails.

The epiglottis, vocal cords, and trachea are heav-
ily innervated, as might be expected. They are the 
body’s last line of defense to prevent the aspiration 
of potentially toxic substances into the lungs. Views 
of the glottic opening are categorized using the 
Cormack-Lehane system (Figure 6) [11]. Accurately 
documenting what is visualized when intubating via 
direct or video-assisted laryngoscopy is an important 
addition to the patient’s medical record. It tells 
future providers how difficult it was to intubate 
this patient—the less visualization possible of the 
glottic opening, the more difficult the intubation. 
This knowledge may impact future airway manage-
ment plans. 

THE CONDUCTING  
AIRWAYS OF THE LUNG

The conducting airways of the lung begin at the 
trachea, found beneath the glottic opening and 
midline in the neck. The trachea is a cartilaginous, 
horseshoe-shaped structure, with the curved part 
of the horseshoe closest to the skin in the neck. It 
is quite firm to palpitation. It is firm enough that 
when subjected to downward pressure (as may be 
applied during cricoid pressure), the entire laryngeal 
box will move downward in the intubator’s field of 
vision, which usually simplifies exposure of the glot-
tic opening. The trachea and two mainstem bronchi 
(Figure 7) are lined with cilia and do not possess 
gas exchange properties.

The conducting airways make up the anatomic dead 
space. While inhaled gases pass through these struc-
tures, no exchange of oxygen and carbon dioxide 
occurs within them. The conducting airways con-
tain various amounts of smooth muscle. The upper 
airways have the largest amount of smooth muscle, 
with the amount diminishing as the airways become 
smaller, until it disappears upon reaching the alveoli. 
When exposed to a device or toxic substance, 
smooth muscle rapidly constricts, dramatically limit-
ing the radius of the airway and thus exponentially 
limiting the flow of inspired gases to lower levels 
of the lungs. These changes in radius profoundly 
diminish flow through the airways. The conducting 
airways divide continuously through 16 generations, 
at which time the respiratory bronchioles begin to 
show the development of alveoli, where gas exchange 
can occur. From the respiratory bronchioles, inhaled 
gases move through the alveolar ducts and on to the 
alveoli (Figure 8) [12]. The blood comes from the 
heart and enters the capillaries surrounding these 
air sacs. This is the one place in the body where 
blood flowing from the heart (the right ventricle) 
and carried in an artery (the pulmonary artery) is 
deoxygenated and blood returning to the heart (the 
left atrium) through a vein (the pulmonary vein) is 
oxygenated [13]. The absorption of oxygen from 
and the excretion of carbon dioxide into these 
spaces form the basis of diffusion of gases into the 

THE GLOTTIC OPENING

Source: Alan Hoofring/National Institutes  
of Health 	 Figure 5
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1
Full view of 

glottic opening

2
Partial view of 

glottic opening

3
Only epiglottis

visible

4
Neither glottis nor 
epiglottis visible

CORMACK-LEHANE CLASSIFICATION SYSTEM

Source: National Cancer Institute	 Figure 6

THE AIRWAYS

Source: OpenStax, part of Rice University, licensed under a Creative Commons Attribution 4.0 International License. 	 Figure 7
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blood, which are subsequently carried to tissue beds, 
where gas exchange and perfusion occur. The air/
blood interface in these pulmonary capillaries is 
extremely thin, facilitating this gas exchange process 
in the lung.

DEAD SPACE AND SHUNT

Though frequently confused by novice practitioners 
and students of health care, dead space and shunt 
are crucially important concepts when managing a 
patient’s airway and ventilation. In areas of dead 
space, the tissue is ventilated, but not perfused. The 
inhaled gases flow over and around these anatomic 
structures, but due to a lack of specialized capillary 
bed and the absence of alveoli, no gas exchange 
occurs. This concept is important, as inadequate 
amounts of air provided to the patient during arti-
ficial or mechanical ventilation will only move air 
in these dead space areas. Air can rush into and out 
of the trachea, but if the volume is not sufficient to 
get to the capillary beds in the lungs, no exchange 
of gases will take place—the patient will become 
hypoxic and eventually expire. In areas of shunt, 
the tissue is perfused, but not ventilated. Once 
again, inadequate volumes of artificial ventilation 
or a blockage of an airway will result in ventilatory 
gases not reaching the capillary beds. This means 

no oxygen is able to get to the alveoli, so no oxygen 
will get into the bloodstream. Further, the blood 
entering these capillaries, filled with carbon dioxide, 
is not able to unload this gas into fresh alveolar 
ventilation, resulting in its build up systemically. 
Carbon dioxide is a volatile acid, and its retention 
results in respiratory acidosis (Figure 9). 

Each patient has both anatomic and physiologic 
dead space, as well as anatomic and physiologic 
shunt. Anatomic dead space consists of all anatomic 
structures that cannot participate in gas exchange. 
From the mouth and nose to the terminal bronchi-
oles, these structures only conduct gases, they do not 
directly participate in gas exchange. However, it is 
also possible to have physiologic dead space. In these 
instances, even though gases enter the alveolus and 
are ready for gas exchange, some problem with blood 
flow to the capillary results in decreased or absent 
perfusion. For example, patients who have extreme 
hypotension because of shock may not be able to 
adequately pump blood to the lungs. This lack of 
circulation results in alveoli that are ventilated (an 
adequate volume of air or gas is being placed in the 
lung) but not perfused (an inadequate amount of 
blood is present in the capillaries).

Each patient has approximately 8% physiologic 
shunt, as some of the blood that enters the lungs 
is not used for gas exchange but rather to oxygen-
ate lung tissues themselves. This small volume of 
blood is perfused (comes in contact with the tissue 
to oxygenate the tissue and carry away waste and 
carbon dioxide) but not ventilated (does not enter 
the alveolar capillary membrane to load oxygen and 
unload carbon dioxide). Patients may have illnesses 
or pathologic conditions that lead to increased shunt 
levels. For example, a patient with an asthma or 
bronchitis may occlude an airway, which causes a 
section of the lung not to be ventilated, due to either 
severe airway narrowing (asthma) or the creation of 
a mucous plug (bronchitis). As a result, alveoli dis-
tal to the site of occlusion will be perfused but not 
ventilated. The heart will continue to pump blood 
to this region of the lung, but no exchange of gases 
can take place.

 

THE ALVEOLAR-CAPILLARY UNIT

Source: LadyOfHats/Wikimedia 	 Figure 8
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THE GAS LAWS 

In all but the most benign cases, patients with a man-
aged airway and/or ventilation will receive oxygen 
supplementation. To correctly administer oxygen, 
practitioners should be familiar with gas laws, 
particularly Dalton’s Law of the Partial Pressure of 
Gases. This section will demonstrate how knowledge 
of this concept is important to healthcare providers.

Gases surround all people as they walk through the 
sea of air that blankets the earth. Air is composed 
of approximately 21% oxygen and 78% nitrogen, 
along with numerous trace gases. At sea level, the 
pressure of the air, measured in millimeters of 
mercury (sometimes referred to as torr), is the sum 
of the pressures of all of the gases surrounding us. 

VENTILATION AND PERFUSION: NORMAL FUNCTION, SHUNT, AND DEAD SPACE

Source: Created by Author 	 Figure 9
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For example, 21% oxygen times 760 mm Hg of 
pressure means that almost 160 mm Hg of the pres-
sure is from oxygen. The remaining pressure comes 
from the nitrogen and other trace gases. When we 
breathe, oxygen enters conducting airways in the 
nose and mouth at this pressure of 160 mm Hg but 
is quickly reduced as the water vapor excreted from 
our tissues moistens these gases. This water pressure 
is about 47 mm Hg, so the partial pressure of oxygen 
is now reduced to 113 mm Hg [13]. Gases are car-
ried in the bloodstream after passing through the 
alveolar membrane and associated structures into 
the blood in the capillary. When the 113 mm Hg 
of oxygen moves through the conducting airways, it 
is somewhat diluted by gases already present, until 
the oxygen entering the alveolus has a pressure of 
approximately 104 mm Hg. Normal arterial blood 
gas values for oxygen are 80–100 mm Hg, and one 
can quickly see that in times of normal health, the 
diffusion of oxygen into the bloodstream has little 
hindrance. 

However, altitude can affect these values signifi-
cantly. At 15,000 feet above sea level, the pressure is 
just 429 mm Hg; the composition of the air remains 
21% oxygen, 78% nitrogen, and trace gases. Inhaled 
oxygen is now just 91 mm Hg. This level is saturated 
with 47 mm Hg of water, and now only 44 mm Hg 
of oxygen is left, far below the normal partial pres-
sure of 80–100 mm Hg at sea level. The shortness 
of breath and feeling of exhaustion at even the slight-
est exertion at this altitude is easily understood, as 
individuals have less than half the oxygen in their 
blood as would be present at sea level. 

Consider a patient in a high-altitude environment 
who is administered oxygen at 3 liters per minute 
from a simple nasal cannula. This would increase 
the percentage of inhaled oxygen from 21% to 32% 
[14]. With this intervention, 137 mm Hg of oxygen 
is delivered to the conducting airways. After mix-
ing with water vapor, 90 mm Hg oxygen pressure 

remains, nearly the same value as at sea level and 
once again adequate oxygenation for tissues. Increas-
ing oxygen concentrations, even slightly, results in 
large increases of oxygen delivery to the alveoli. This 
key concept will help guide subsequent efforts to 
manage airway and ventilation in patients.

PATIENT ASSESSMENT PRIOR  
TO AIRWAY MANAGEMENT

When time permits, a thorough assessment of the 
mouth, oral airway, and dentition is important in 
airway management. If the situation is urgent but 
not yet an emergency, there are several minutes avail-
able to mentally create a plan to manage the patient’s 
airway. This planning period is especially important 
if the patient is conscious but may become uncon-
scious. One example of such a case is preparing a 
patient for deep sedation before a procedure or evalu-
ating an ill patient with a worsening condition that 
indicates airway management may soon be needed. 
An easy mnemonic to remember is MOUTH [15]: 

•	 Mallampati classification

•	 Obesity and opening (oral and nasal)

•	 Upper lip bite test

•	 Teeth

•	 Head and neck movement 

These observations will help to determine the dif-
ficulty that may be involved in manipulating the air-
way. To begin, ask conscious patients to look straight 
at you and open their mouth as widely as possible 
without sticking out their tongue. This will provide 
a Mallampati score (Figure 10), which indicates 
prospective difficulty in airway maintenance and 
intubation [16]. The ability to see tonsillar pillars, 
the soft palate, and the uvula indicate an airway 
that will be comparatively easily manipulated [16]. 
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Conversely, the ability to see only teeth and tongue 
is prognostic for a difficult intubation, should one be 
required [16]. Next, patients should be asked to open 
their mouths. Does the patient have teeth? What 
is the general condition of the teeth? Missing and 
carious teeth are indicators of overall health, and 
poor dentition may be an indicator of poor health 
overall. How far can the patient open his or her 
mouth? Patients should be able to open their mouths 
to provide a space two to three fingerbreadths wide 
[17]. Is the patient obese? This does not require a 
body mass index (BMI) calculation, just a simple 
observation. Obesity correlates positively with air-
way obstruction and increased difficulty in airway 
management [18]. The upper lip bite test is a rapid 
and effective way to determine jaw movement and 
opening. Ask patients to place their bottom teeth on 
their upper lip. An inability to do so may portend 
problems with airway management, especially in 
mandibular manipulation. Absent teeth result in 
better intubating conditions, as the mouth open-
ing tends to be wider, but the absence of structure 
provided by the teeth may result in more difficulty 
in obtaining a tight seal with a device. Head and 
neck movement provides the rescuer an idea of how 
flexible the patient’s neck is and may demonstrate 
that a head-tilt initial technique will be useless and 
possibly dangerous if there is limited extension of 
the neck.

The American Society of Anesthesiologists 
recommends, before the initiation of 
anesthetic care or airway management, an 
airway risk assessment should be performed 
by the person(s) responsible for airway 
management whenever feasible to identify 

patient, medical, surgical, environmental, and anesthetic 
factors (e.g., risk of aspiration) that may indicate the 
potential for a difficult airway.

(https://pubs.asahq.org/anesthesiology/article/
doi/10.1097/ALN.0000000000004002/117915/2022-
American-Society-of-Anesthesiologists. Last accessed 
December 9, 2021.)

Level of Evidence: Expert Opinion/Consensus 
Statement

In emergent situations, such an advanced assess-
ment will be impossible. However, most emergency 
medical manuals advise rescuers to at least scan the 
patient. A patient who is obese, thick-necked, with a 
full beard, or with a tiny or recessed mandible should 
signal that airway management may be difficult. In 
any case, if a patient requires outside assistance in 
maintaining a patent airway, there is a significant 
and often life-threatening reason for this problem. 
In any airway-based intervention, it is important to 
send for help quickly, as providers may find they 
need all their skills to maintain the airway in an open 
position or may be unfamiliar with more advanced 
techniques.

I                                 II

III                                 IV

MALLAMPATI AIRWAY CLASSIFICATION

Source: Jmarchn/Wikimedia, licensed under  
a Creative Commons Attribution Share Alike  
3.0 Unported license 	 Figure 10
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AIRWAY MANAGEMENT 
INTERVENTIONS

Even the simplest problem with an airway, if left 
untreated, can lead down a pathway of severe mor-
bidity and even death. The best treatment is often 
the simplest, requires the fewest devices, and is most 
easily monitored. 

In many cases, airway management is best accom-
plished by positioning oneself at the head of the 
patient. While it can be possible to assist patients 
by standing beside them, most airway maneuvers on 
patients who are unconscious and supine are best 
accomplished from this position. 

THE HEAD-TILT, CHIN-LIFT,  
AND JAW-THRUST METHODS

The purpose of the head-tilt, chin-lift, and jaw-thrust 
maneuvers is the same: to displace the tongue from 
the posterior airway. Patients who have decreased 
levels of consciousness, either from some pathologic 
state (e.g., syncope) or after receiving sedative or 
narcotic medications, may relax their head and neck 

and allow their tongue to slip to the back of the 
airway. This is usually accompanied by loud, sterto-
rous breathing sounds, such as snoring. A key point 
to remember is that noisy breathing is obstructed 
breathing until proven otherwise. The first step is 
to determine if the patient is truly unconscious or 
in need of airway manipulation. This can be accom-
plished by grasping the patient’s shoulder firmly and 
gently agitating the patient, calling his or her name 
to see if there is any response to these stimuli. Avoid 
both shouting and whispering; use a conversational 
tone such as you might employ speaking to a friend 
in a crowded room—a voice just a bit louder than 
usual. If the patient fails to respond, the rescuer is 
free to proceed with noninvasive airway maneuvers. 

The head-tilt method is generally preferred and con-
sidered the easiest. With this maneuver, the patient 
is placed supine, and the rescuer places one hand on 
the patient’s forehead and another on the patient’s 
chin. The rescuer then gently tilts the patient’s 
head back until the chin points up. If the rescuer 
suspects the patient may have a cervical spine injury, 
this technique is not recommended. The chin-lift 
technique is also quite simple. The provider moves 

CHIN-LIFT METHOD

Source: Author 	 Figure 11

Head-Tilt Chin Lift: Hands positioned correctly Head-Tilt Chin Lift: Airway opened
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beside or to the head end of the patient and places 
her/his thumb beneath the patient’s chin and lift 
upwards (Figure 11). With either technique, one of 
the following results will be evident:

•	 The patient will awaken, indicating  
he/she was not as deeply unconscious  
as may have been thought.

•	 The patient will take a deep breath and  
continue breathing spontaneously, and  
may or may not regain consciousness.

•	 The patient will move some air but  
breathing remains noisy, indicating  
an inadequate control of the airway.

•	 The patient will remain apneic,  
requiring further intervention. 

Patients who easily awaken when the chin is lifted 
or head is tilted may require no further interven-
tion. Despite this fact, rescuers are encouraged to 
err on the side of seeking further treatment; airway 
obstruction requiring intervention is not a normal 
event. If the patient does not immediately regain a 
robust state of consciousness, the provider should 
send for help, either by dialing 911 if intervening 
in a nonclinical area or by alerting the institution’s 
rapid response team (e.g. “code blue,” “HELP team,” 

or other team designed for emergency intervention 
in the facility). Altered states of consciousness result-
ing in airway obstruction may signal more profound 
pathologic changes that should be evaluated and 
treated. 

The jaw-thrust technique is designed to achieve the 
same result but requires two hands and is somewhat 
more demanding. This technique does not require 
movement of the patient’s neck and is a better choice 
if the patient is unconscious secondary to trauma. 
Positioning oneself at the patient’s head, grasp the 
patient’s lower jaw with both hands, one on either 
side of the face (Figure 12). Place your fingers behind 
the angle of the patient’s mandible, and lift the 
mandible straight up. The patient should begin to 
breath. If performed aggressively, this technique will 
be painful for the patient, resulting in sympathetic 
stimulation, which may also prompt resumption of 
breathing. If the patient is only mildly sedated or in a 
light state of unconsciousness, he or she may attempt 
to squirm out of your grasp or show other signs of 
a response to pain. If the patient has no reaction, it 
is possible other more advanced techniques may be 
required. It is difficult to hold the jaw thrust position 
for a long time without tiring, and if the patient’s 
response is weak (insufficient or absent respira-
tory effort), it should be seen as a bridge to more 
definitive care. One advantage of this technique is 
that it can be used to hold the breathing mask of a 
bag valve mask (BVM) device in place (Figure 13) 
[19]. In all of these manipulative techniques, if the 
patient does not immediately awaken and resume 
adequate spontaneous respiration, supplemental 
oxygen should be administered as soon as possible 
using either a nasal cannula, a standard or non-
rebreathing oxygen mask, or, in the case of apnea, a 
BVM device. Continuous monitoring of respirations 
should also be maintained until the patient’s care 
can be transferred to another provider (e.g. from a 
bystander to emergency medical personnel, or from 
ward staff to a respiratory arrest team).

 

THE JAW-THRUST METHOD

Source: Author 	 Figure 12
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PHARYNGEAL DEVICES

If head and jaw manipulation techniques are 
inadequate, the provider should move on to the 
insertion of pharyngeal devices. These devices are 
easy to insert when used properly and will greatly 
increase the ease with which the patient’s airway 
may be maintained. The purpose of these devices 
is exactly the same as the head and jaw manipula-
tion techniques: to move the tongue away from the 
posterior pharynx and open the airway. The two 
primary devices are the oropharyngeal and naso-
pharyngeal airways.

The oropharyngeal airway (Figure 14) is designed 
to be used for patients with both airway problems 
and diminished consciousness. This latter condi-
tion is extraordinarily important, as oropharyngeal 
airways should not be used for patients who have 
a gag reflex. Their insertion may result in causing 
the patient to vomit, placing her or him at risk for 
pulmonary aspiration. 

After determining the patient’s level of conscious-
ness and after attempting the simpler head and jaw 
manipulation maneuvers, the rescuer may prepare 
to insert the oropharyngeal airway. The first step is 
to determine the correct size of the airway. This is 
done by placing one end of the oropharyngeal air-
way on the face, with one end at the corner of the 
mouth. The other end is placed at the patient’s ear; 
the correct sized airway should end at the opening of 
the ear. Insertion of the airway has been described 
in many ways. One technique involves rotating the 
airway 180 degrees, so the curve (concave surface) 
is facing away from the tongue and toward the roof 
of the mouth. The airway is then inserted into 
the mouth, rotated 180 degrees so the curvature 
is toward the tongue, and then pushed inward 
until the flange of the device reaches the teeth or 
gums. The goal of this technique is to avoid push-
ing the tongue further into the posterior airway. 

CORRECT USE OF THE BAG VALVE MASK DEVICE

These photos illustrate correct use of a bag valve mask device with one (left) or two (right) rescuers. Note the use of the  
jaw-thrust maneuver to help maintain a patent airway.

Source: Author 	 Figure 13
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The rescuer visually observes the airway as it enters 
the mouth to ensure damage is not created by its 
insertion; the distal end of the airway can irritate 
or lacerate the palate prior to its rotation. In the 
worst case, this can cause bleeding from a very 
vascular area. The second technique is to rotate 
the airway 90 degrees, with the curve of the airway 
facing the lateral teeth (the molars), then rotating 
it 90 degrees after passing the tongue, once again 
ensuring the tongue is not pushed distally into the 
airway. The same advice is proffered for this inser-
tion technique—use care to avoid damaging tissues 
in the mouth. The final technique may be the easi-
est and involves using a tongue depressor to gently 
hold down the tongue. The airway is then inserted 
following its curvature, so the concave surface faces 
the tongue. In the absence of a tongue depressor, 
the rescuer can take a small gauze pad and grasp 
the tongue and hold it in place while inserting the 
airway with the other hand. Patients who fight the 
insertion of the airway are insufficiently obtunded 
for its use. After the airway is in place, it may be 
released while continuing to grasp the jaw using the 
jaw-thrust technique. Ordinarily, the force required 
to maintain a patent airway decreases dramatically, 
and a BVM device may be used by a single rescuer 

using one hand to hold the breathing mask against 
the face and the other to squeeze the bag reservoir  
(Figure 13). If the patient is breathing spontane-
ously, the BVM device with a supplemental oxygen 
attachment may still be used by simply holding the 
mask over the patient’s face and not squeezing the 
bag.

Some patients may be disoriented or have a par-
tial loss of consciousness but are insufficiently 
obtunded to tolerate the oral airway. If this is 
the case, a nasopharyngeal airway may be used  
(Figure 15), as it triggers the patient’s gag reflex 
less than the oral airway. Insertion of the nasopha-
ryngeal airway looks simple, but it is often inserted 
incorrectly. The angle of entrance into the nose is 
the key. In the supine patient, the airway should 
be perpendicular to the floor. The angle of airway 
entry should be as close as possible to 90 degrees 
from the plane of the face (Figure 16). If placed at 
a 45-degree angle, with the tip directed toward the 
top of the head, the airway will be pushed through 
the highly vascular turbinates of the nasal cavity, 
resulting in severe bleeding. 

NASOPHARYNGEAL AIRWAYS

Source: Author 	 Figure 15

 

 

OROPHARYNGEAL AIRWAYS

Source: Author 	 Figure 14
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The first step is to measure the diameter of the 
nasal airway. Note that these airways are designed 
to be inserted in the right nare, whenever possible. 
This can be verified by the angular tip of the air-
way, which should face midline. To determine the 
correct length, measure from the tip of the nose 
to the opening of the ear, in the same manner as 
measuring the oropharyngeal airway. Next, visually 
inspect the nare and compare the tip of the airway 
to the diameter of the nare; the airway should be 
slightly smaller. Apply a water-soluble lubricant to 
the airway. This use of lubricant is quite important, 
as even the most flexible nasopharyngeal airways 
can traumatize the highly vascular area in the nose. 
If the facility or organization permits its use, local 
anesthetic ointment application to the airway may 
be helpful in having the patient tolerate its presence. 
The administration of a nasal spray vasoconstrictor, 
such as over-the-counter oxymetazoline (Afrin), can 
help decrease the chance of bleeding after airway 
insertion, though some organizations do not permit 
its use. In some cases, a small, well-lubricated airway 
is initially inserted, with the smaller airway replaced 
with airways of increasing size in a sequential fashion 
to the maximum allowable diameter. As each tube is 
replaced, the airway is dilated a bit more, easing air 
flow through the nose and nasopharynx. Using the 
maximum safe diameter with the nasopharyngeal or 
any other tube-like airway is extremely important. 

Flow through the tube increases exponentially as the 
diameter increases, as demonstrated by the Poiseuille 
equation [13]:

		

In this equation, Q/t is air flow, ∆P is the pressure 
difference, r is the radius of the airway, L is the 
length of tube, and v is the viscosity of the fluid or 
gas. The key concept here is that flow is exponentially 
proportional to the radius of the airway. As such, 
one can see that small changes in radius equal large 
changes in flow. For example, doubling the diameter 
of the airway increases flow 16 times. When the 
nasopharyngeal airway is inserted all the way into 
the nose, it passes the nasopharynx and lifts the 
tongue away from the posterior airway. This airway 
can be used with patients who are awake but strug-
gling to maintain an open airway. Once inserted, 
supplemental oxygen should be initiated as quickly 
as possible via either a nasal cannula or simple mask.

Patients with severe head injury should be carefully 
evaluated prior to the insertion of a nasopharyngeal 
airway, and the benefits of its insertion should out-
weigh the risks. If the nose shows signs of blood or 
clear fluid (suggesting skull fracture with release of 
cerebrospinal fluid), these airways should be avoided 
or used with extreme caution. In these cases, the 
airway may puncture the cribriform plate on inser-
tion and enter the brain.	

 

ANGLE OF INSERTION OF THE NASOPHARYNGEAL AIRWAY

Source: Wikimedia 	 Figure 16
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LARYNGEAL DEVICES

Laryngeal devices are somewhat more advanced than 
pharyngeal airway devices, but they are still charac-
terized by an increased depth of insertion and blind 
insertion (i.e., no extraneous devices, such as laryn-
goscopes, are needed for their placement). The two 
more common devices are the King airway and the 
laryngeal mask airway, more commonly referred to 
as an LMA. These are similar to the oropharyngeal 
airway in that they are indicated for use only when 
the patient has a significantly decreased level of con-
sciousness that precludes activation of a gag reflex.

The King airway has been described as being both 
easy to insert (with an 86% first-time success rate) 
and effective (Figure 17) [20]. The device is inserted 
in the mouth and passed midline. The device may be 
slightly rotated before insertion if the tip is getting 
caught on the tongue. It is important that the tube 
is first lubricated with the packet of water-soluble 
lubricant (packaged with the device) and that both 
the balloons are fully deflated. The use of a tongue 
depressor or the thumb of the non-insertion hand 
to hold the tongue away from the back of the airway 
will facilitate the insertion of this device. The device 
will pass down the oropharynx into the larynx. Once 
seated, the balloons are inflated using a provided 
30-mL syringe. There is only one port for the syringe, 
and both balloons will inflate from this single port. 
If properly inserted, the lower balloon enters the 
esophagus, partially to fully occluding it and decreas-
ing the likelihood of aspiration of vomitus into the 
airway. The upper balloon inflates above the glottic 
opening. The time required for the correct insertion 
of the airway is quite short, an average of 26 seconds 
in one study [21]. Using a BVM device, the pressure 
created by squeezing the bag causes air to exit the 
openings distal to the bag and enter the respiratory 
tract. The King airway comes in various sizes, and 
care should be taken to match the correct size airway 
for the patient according to manufacturer guidelines 
(provided with the device). 

The forerunner of the King device was the Combi 
tube, which functioned in an analogous fashion but 
placed the a longer esophageal blocker somewhat 
further down the esophagus and required two 
balloons for inflation, as well as a determination 
by the provider that the esophageal tube had not 
inadvertently entered the trachea. Its description 
here is included for the sake of completeness, but 
its use is diminishing and the device will most likely 
not be encountered by clinicians.

 

THE KING AIRWAYS

The upper picture shows the King airway device properly 
inserted, with the tube opening near the glottic opening 
to ensure air movement into the trachea. The bottom 
picture shows various sizes of the device with the cuffs 
inflated.

Source: Author 	 Figure 17
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The LMA was developed in 1981 and is now widely 
used as to maintain airway patency during anesthesia 
[22]. The LMA comes in numerous sizes and permu-
tations, but essentially, it is designed to maintain the 
airway by placing an inflatable cuff around the glottic 
opening. It differs from the King airway in that no 
part of the device enters the esophagus. When it 
first appeared on the market, the LMA was hailed 
as a breakthrough rescue device when endotracheal 
intubation failed. Now, these devices are routinely 
inserted for all types of surgeries. The ability to 
place the device without visualizing the airway, as 
with the King, is one of the keys to its popularity. 
The practitioner first selects the correct size for the 
patient and then uses the water-soluble lubricant 
(included with the device) to thoroughly lubricate 
the cuff. Some practitioners advocate the complete 
deflation of the LMA cuff for insertion, while others 
find insertion easier if the cuff is partially inflated. 
In either event, the device is somewhat wide, and it 
may easily become caught on the tongue (especially 
if inadequately lubricated) or on the posterior wall 
of the oropharynx. Therefore, when inserting the 
LMA, the patient should be obtunded, as this large 
airway device will provoke gagging, with his/her 
head tilted slightly back. The LMA should slide 
smoothly over the tongue and seat securely in the 
larynx. At this point, the practitioner can finish 
inflating the balloon, thus securing the airway. In 
one study, insertion of this device was successful 
98% of the time [23]. 

Local policies and procedures should be consulted 
before using this device. In some areas, use of 
the LMA is restricted to the hospital and surgical 
suite, while in other places, the LMA is gaining 
popularity as a prehospital tool and replacement 
for endotracheal intubation [21]. While the device 
may stimulate gagging as the patient recovers the 
use of the airway, the LMA is far less stimulating 
than an endotracheal tube and, once inserted, is 
well-tolerated by sedated patients. It is also useful for 
patients with obtunded central nervous systems but 
who are still able to breathe spontaneously if their 
airway is open.

Some LMAs allow the subsequent placement of an 
orogastric tube through a designated port in the 
device, permitting the practitioner to decompress 
the stomach. It is also possible to place an endotra-
cheal tube through the glottic opening by passing 
a specialized tube through the device and inflating 
its cuff below the glottic opening. This is a more 
advanced technique typically attempted by more 
advanced or experienced practitioners.

ENDOTRACHEAL DEVICES

Most healthcare professionals think of airway 
management in terms of endotracheal intubation, 
for good reason. Endotracheal intubation is the 
criterion standard for airway management. It is the 
surest way to secure a patient’s airway and provides 
an avenue for mechanical ventilation. The largest 
drawbacks are: 

•	 It is a psychomotor skill that requires  
significant training and continued practice.

•	 It frequently requires the administration  
of potent (and potentially lethal) doses of 
drugs to adequately sedate the patient or, in 
the absence of consciousness, temporarily  
paralyze the patient prior to performing. 

•	 It is accompanied by significant potential 
adverse effects, including aspiration of  
gastric contents; trauma to the teeth,  
mouth, and/or airway; and significant  
damage to the upper airway precluding  
access. 

Whenever possible, if endotracheal intubation is 
required, it is important to have sufficient man-
power, devices, and a backup plan in the event of 
failure. Endotracheal intubation is a difficult skill 
to acquire, requiring good instruction and signifi-
cant practice time with both simulated and actual 
patients. In one study, an average of 57 attempts at 
intubation was required to develop a 90% success 
rate among anesthesia residents [24]. The same study 
noted that 18% of learners continued to require 
assistance after 80 attempts [24]. This study was 
limited to a strictly controlled environment in the 
operating room. 
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There are two main methods for endotracheal intu-
bation: direct laryngoscopy with either a straight 
(Miller) or curved (Macintosh) blade, and video-
directed laryngoscopy that uses a fiber-optic image 
displayed on a screen to visualize the airway prior 
to tube placement. 

Direct Laryngoscopy 

Direct laryngoscopy is indicated to obtain airway 
access and maintenance in patients with severe 
medical pathology or traumatic injury. It is also 
performed for routine, urgent, and emergent surgical 
procedures. Before performing endotracheal intuba-
tion, the provider should ensure the following steps 
have been accomplished: 

•	 Send for help. Even the routinely performed 
endotracheal intubation is more facile with  
an extra set of hands—or more. 

•	 Assemble and assess the necessary  
equipment. This will include:

‑	 Laryngoscope handle and appropriate 
blade

‑	 Bright light for visualization (When  
the blade is connected to the handle,  
shining the light in your eyes should  
cause you to squint.)

‑	 Endotracheal tube of the correct  
size (and at least one size larger  
and one size smaller than expected)

‑	 A stylet to facilitate insertion  
of the tube

‑	 Suction device

‑	 Intravenous access if medications  
are thought to be needed

‑	 Medications for intravenous administra-
tion (e.g., anesthetic induction and  
paralytic agents, at a minimum)

‑	 Monitoring devices to measure oxygen 
saturation levels, heart rate, blood  
pressure, electrocardiogram, and  
end-tidal carbon dioxide levels

‑	 Stethoscope to listen for breath sounds

‑	 A functioning BVM device, connected  
to supplemental oxygen if possible

•	 Have a backup plan if intubation fails. Even 
masking the patient with an oropharyngeal 
airway and supplemental oxygen while  
waiting for help prolongs the duration  
of time before organ damage secondary  
to hypoxia begins.

During the preparation phase, patients should be 
receiving supplemental oxygen in some fashion 
whenever possible. This is important even if the 
patient has diminished breathing or appears apneic. 
In a seminal study, Weingart and Levitan found that 
with sufficient administration of high-flow oxygen 
(90% from a well-fitted, non-rebreather mask), 
patients can absorb as much as 250 mL/minute 
of oxygen into the bloodstream, thus significantly 
prolonging the time a compromised patient has until 
hypoxia occurs [25]. Another substitute is high-flow 
oxygen via a nasal cannula. In two studies, hypoxia 
before intubation was alleviated more efficiently by 
a properly placed nasal cannula than by breathing 
through the mask portion of the BVM device [26; 
27]. In the absence of a rebreather mask or nasal can-
nula, simply holding the mask attached to the BVM 
device tightly to the patients face while attached to a 
10- to 15-liter per minute oxygen flow will improve 
oxygenation, albeit somewhat less efficiently.

After the preparatory work is complete, it is time 
to begin the intubation process. Laryngoscopes are 
comprised of a handle that usually contains a power 
source (ordinarily batteries of some kind) and a blade 
that is inserted into the patient’s mouth and passed 
to the larynx, enabling the operator to physically see 
the glottic opening and watch the tube enter through 
the vocal cords and into the trachea. The curved 
or Macintosh (or Mac) blade (Figure 18) comes in 
many sizes, though the average adult is easily intu-
bated with a Mac 3 blade. A size 4 is useful in large 
patients, especially those who are obese, provided 
the patient’s mouth opening is sufficient to insert 
the rather wide flange on the blade. The tip of the 
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blade is designed to be inserted into the vallecula, 
the small area between the base of the tongue and 
epiglottis. Raising this area indirectly raises the epi-
glottis, exposing the vocal cords and glottic opening.

The straight or Miller blade (Figure 19) also comes 
in various sizes, but a 2 or 3 blade is ordinarily used 
in the average adult patient. The Miller blade is used 
to physically raise the epiglottis away from the glottic 
opening by lifting the epiglottis with the tip of the 
blade. 	

The degree to which the patient is conscious will 
guide the degree of sedation and paralysis needed for 
intubation. Though intubation can be performed 
in the absence of induced sedation, only the most 
obtunded patient will not struggle and attempt to 
resist during intubation. Discussion of pharmaco-
therapy to sedate a patient for intubation is outside 
of the scope of this course; the following discussion 
assumes adequate sedation to allow safe intubating 
practice. 

The patient should be positioned supine, with the 
head on a small cushion or flat on the bed, with the 
practitioner positioned at the head of the bed. For 
patients with normal body habitus, the bed should 
be raised or lowered until the level of the patient’s 
head is roughly at the level of the provider’s waist. 
Any large pillows should be removed, though a small, 
folded towel or “doughnut-type” pillow may be help-
ful in supporting the patient’s extended head. Then, 
gently tilt the patient’s head back so the chin points 
toward the ceiling. If a curved or Macintosh blade is 
being used, open the patient’s mouth with your right 
hand, using the scissors technique. Laryngoscopes 
are designed to be used with the left hand only. The 
laryngoscope blade should be placed on the center of 
the tongue. Opening the mouth as wide as possible, 
begin to insert the blade along the tongue and deep 
into the oropharynx. This requires a rotating-type 
movement, tracing the angle of the blade along the 
tongue, similar to rolling it along a ball (Figure 20). 
Continue to advance the blade until it enters the 
vallecula, the small anatomic structure that is the 
connection point for the base of the epiglottis and 
the tongue. The tip of the blade is now in the correct 
position. Be aware of the wide flange of the blade 
where it is now in the mouth. Pulling back on the 
handle of the laryngoscope will cause the blade to 
contact the teeth, which may result in unintention-
ally chipping or breaking the teeth. 

 

LARYNGOSCOPE WITH STRAIGHT  
(OR MILLER) BLADE

Source: Kalumet/Wikimedia	 Figure 19

 

LARYNGOSCOPE WITH CURVED  
(OR MACINTOSH) BLADE

Source: ignus/Wikimedia 	 Figure 18
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MACINTOSH BLADE INSERTION TECHNIQUE

Source: Author	 Figure 20

Imagine the patient’s toes are pointing toward 
the ceiling, and imagine a point at which a line 
drawn straight up from the toes would intersect the 
plane of the ceiling. Using the left arm, push the 
handle toward this imaginary point. The arytenoid 
cartilages and the glottic opening should now be 
visible. While maintaining visualization, signal 
for an assistant to place the endotracheal tube  
(Figure 21) in your right hand. Hold the tube mid-
way down its length as you would hold a pencil, and 
gently insert the tube into the mouth, guiding it 
down the oropharynx, into the larynx, and through 
the glottic opening. When the cuff of the tube passes 
the glottic opening, while continuing to anchor the 
endotracheal tube, gently remove the laryngoscope 
and place it in a “dirty” area of the workspace. The 

stylet should also be removed from the endotracheal 
tube. The cuff is then inflated with 3–7 mL of air 
in a 10-mL syringe. Next, connect the BVM device 
and ventilate the patient while auscultating over the 
lung fields to confirm the presence of breath sounds, 
which should be equal bilaterally. A carbon dioxide 
monitor or detection device should be connected to 
confirm the presence of carbon dioxide in exhaled 
vapors. Finally, secure the tube with tape or a tube-
holding device, based on the requirements of the 
specific intubation. It is best to always recheck breath 
sounds after securing the tube, as it can move dur-
ing the process of securing. At this point, one must 
decide either to continue using the BVM device 
or to switch the patient to a mechanical ventilator.

ENDOTRACHEAL TUBE PLACEMENT

Source: BruceBlaus/Wikimedia, licensed under a Creative Commons Attribution 4.0 International License.	 Figure 21
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The straight or Miller blade is used somewhat dif-
ferently (Figure 22). After the patient is correctly 
placed and prepared, inspect the tongue to identify 
a faint midline. Align the straight blade marginally 
to the right of this line, so 40% of the blade is on 
the left side of the line and 60% is on the right side. 
Advance the blade to the back of the tongue, watch-
ing the tip of the blade at all times. When the epi-
glottis is in view, gently place the tip of the straight 
blade on the epiglottis itself and, just as with the 
curved blade, push the handle straight toward the 
imaginary point on the ceiling, as described in the 
section on the MacIntosh blade. The patient’s glottic 
opening should be clearly visible. There is a groove 
in the straight blade that allows the operator to view 
the glottic opening, not to guide the endotracheal 
tube. The endotracheal tube should be placed into 
the oropharynx to the right of the straight blade, 
while continuing to visualize its entry through 
the glottic opening and disappearance below the 
vocal cords. The laryngoscope blade is then gently 
removed from the patient’s mouth, while maintain-
ing a firm grip on the endotracheal tube to ensure 
it is not inadvertently removed from the trachea. 

The cuff of the endotracheal tube is inflated with 
the insertion of 5–7 mL of air; the amount of air 
placed in the cuff should be just enough to prevent 
back flow of air into the laryngopharynx. Backflow 
can be heard by placing a stethoscope over the neck 
and listening for a leak (air “whooshing” or rustling). 
When the noise stops, there is sufficient air in the 
cuff. A BVM device is then attached, with continued 
monitoring of breath sounds and end-tidal carbon 
dioxide. The end-tidal carbon dioxide monitor is the 
criterion standard for monitoring and confirming 
correct tube placement and will work in all situa-
tions unless cardiac output is either absent or so 
low that the lungs are not being perfused. The final 
step is securing the endotracheal tube. In a non-
operating-room environment (e.g., the emergency 
department or intensive care unit), it is prudent 
to obtain a portable chest x-ray as soon as possible 
after tube insertion to confirm its correct position.

 

MILLER BLADE INSERTION TECHNIQUE

Source: Author	 Figure 22
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According to the Royal College of 
Anaesthetists, in the absence of respiratory 
failure, preoxygenation of critically ill 
patients should consist a tight-fitting 
facemask, with 10–15 L/min 100% 
oxygen for three minutes. Adequate 

preoxygenation is preferably measured using end-tidal 
oxygen concentration (>85%).

(https://www.bjanaesthesia.org/article/S0007-
0912(17)54060-X/fulltext. Last accessed December 9, 
2021.)

Level of Evidence: Expert Opinion/Consensus 
Statement

The endotracheal tube has markings indicating the 
depth of the tube opening. For the average adult 
patient, the tube is correctly placed at a distance 
three times the tube diameter. For example, a 7.5-
mm tube can be secured in such a fashion that the 
tube line indicating 22 or 23 centimeters is shown 
at the level of the patient’s teeth. Most modern 
tubes have markings indicating correct oral and 
nasal depth.

Video Laryngoscopy 

Video laryngoscopy systems are a modification of the 
direct laryngoscopy systems discussed. The primary 
advantage of these systems is that the fiber-optic 
camera is located near the end of the blade, thus 
decreasing the force required to bring the glottic 
opening into view. These systems all use curved 
blades, which are inserted in a manner similar to 
the Macintosh blade. The main difference is that 
this blade need not be maneuvered into the val-
lecula; indeed, doing so would occlude the user’s 
visual field. The video laryngoscope either has a 
small video screen mounted on a rolling platform, 
or a smaller screen connected directly to the handle 
of the laryngoscope. In the case of the former, the 
screen should be placed in such a position that the 
practitioner can see both the screen and the patient, 
usually somewhere near the patient’s left shoulder. 
In either case, immediately after the insertion of 
the blade into the patient’s mouth, the practitioner 

should watch the screen and identify the anatomic 
landmarks of the upper airway. It is not necessary 
to employ the degree of force needed to expose the 
glottic opening with direct laryngoscope; merely 
instead, the practitioner can gently lift the laryn-
goscope, while being careful not to damage the 
patient’s teeth, until the glottic opening is in view 
[28]. These devices come with endotracheal tubes 
with specially designed stylets. The tubes are inserted 
into the mouth to the right of the device and care-
fully passed toward the oropharynx until the tip of 
the tube is also seen on the video screen. The tube 
can then be advanced through the glottic opening 
under video observation, confirming its placement. 
It is likely that these devices will soon replace direct 
laryngoscopy almost entirely. The technique is easier 
and associated with greater first-time success rates, 
particularly in patients with difficult airways [28; 
29]. Video laryngoscopy has also been suggested as 
a rescue technique to be used in the case of failed 
direct laryngoscopy [18]. Other uses include diffi-
cult airways in patients with obesity, cervical spine 
disorders (e.g., arthritis, osteoporosis), or traumatic 
cervical spine injuries. Perhaps the best reason to 
use video laryngoscopy is its increased success rate 
when used by novice practitioners when compared 
with direct laryngoscopy [30]. 

According to the American Society 
of Anesthesiologists, meta-analyses of 
randomized controlled trials comparing 
video-assisted laryngoscopy with direct 
laryngoscopy in patients with predicted 
difficult airways reported improved 

laryngeal views, a higher frequency of successful 
intubations, a higher frequency of first attempt 
intubations, and fewer intubation maneuvers with video-
assisted laryngoscopy.

(https://pubs.asahq.org/anesthesiology/article/
doi/10.1097/ALN.0000000000004002/117915/2022-
American-Society-of-Anesthesiologists. Last accessed 
December 9, 2021.)

Level of Evidence: A1-B (Statistically significant 
outcomes of randomized controlled trials are designated 
as beneficial or harmful for the patient.)
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OTHER TECHNIQUES

There are many other ways to intubate, including 
through an LMA, by using a fiber-optic laryngoscope, 
performing nasotracheal intubations, and other 
more advanced techniques. These, however, are 
beyond the scope of this course.

SIMULATED CASES 

Short of being able to provide high-fidelity simula-
tion or actual clinical experiences, this final section 
will examine postulated examples of times when 
healthcare providers may be called upon to assist 
or personally perform airway management. These 
examples are designed to help further understanding 
of the airway techniques discussed. In each example, 
the same precepts apply: approach the patient in a 
manner that indicates a willingness to act, and be 
confident in one’s abilities and knowledgeable about 
the resources available. This latter concept requires 
professionals to have knowledge of the equipment 
available (and its location) and the policies delineat-
ing its use before the airway emergency arises. Such 
training should be frequent and goal-directed. 

In all cases, but especially in staffed medical facili-
ties, the first step is to send for help as you begin 
to intervene. Outside of medical facilities, this may 
include calling emergency medical services. 

PATIENT IN A NON-ICU  
INPATIENT WARD

Nurse A is a staff nurse on a general medical-surgical 
ward in a small hospital answering a call light. On 
arrival, her patient, an elderly woman who has had 
a minor surgical procedure, is coughing and snor-
ing loudly and her daughter is concerned about her 
condition. 

Using the bedside call light, Nurse A sends for help. 
This is an uncommon occurrence in the otherwise 
stable patient recovering from surgery and may be 
a precursor of more serious problems.

Nurse A then speaks to her patient and determines 
her level of consciousness. Some patients may 
respond appropriately and immediately clear their 
own airway. However, in this case, the patient does 
not respond to verbal stimuli.

Next, Nurse A places the head of the bed flat and 
removes the headboard. She gently places her thumb 
under the center of the patient’s chin and displaces 
her chin upward, toward the ceiling. The tongue 
is the most likely anatomic structure to occlude 
the airway, and displacing it from the oropharynx 
may result in the return of spontaneous respira-
tions. Nurse A’s patient begins to breathe, though 
her respiratory rate is still somewhat low at 8 to 10 
breaths per minute.

By now, the help team has begun to arrive, and they 
bring the emergency cart containing medications 
and monitoring devices. In the event further equip-
ment is needed, it is now instantly available. Oxy-
gen is administered via a simple mask, and a pulse 
oximeter is placed on the patient’s finger, revealing 
a blood oxygen level of 90%, which increases over 
five minutes to 95%.

A review of the record by one of the assisting staff 
members reveals the patient received an intramus-
cular dose of an opioid 15 minutes before the call 
light was pressed. In order to determine if this is the 
underlying etiology for the problem, a small dose of 
naloxone is administered. Almost immediately, the 
patient begins to respond to verbal stimuli. In this 
case, the patient had an idiosyncratic response to 
opioid administration. 

The only action necessary to re-establish the patient’s 
airway and ventilation was to displace the patient’s 
tongue from her oropharynx. After help arrived, a 
more in-depth investigation into the cause of the 
airway problem could be completed, and definitive 
therapy (narcotic reversal) applied.
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PATIENT IN AN OUTPATIENT SETTING

Dr. T is the staff psychologist in a multidisciplinary 
mental health clinic. His next patient has a 50-min-
ute counseling session scheduled. As she is sitting 
and discussing her concerns, she becomes increas-
ingly restless, squirming in her chair and unable to 
become comfortable. Dr. T notices her breathing is 
becoming labored and invites her to lie down. As 
the patient stands to move to the recliner, she loses 
consciousness, falling to the floor.

This is a very unusual emergency for the facility’s 
multidisciplinary team, and the patient’s condition 
appears to be rapidly degrading. Dr. T calls out, and 
when the door opens, he instructs the receptionist 
to call 911.

Dr. T rolls the patient over and attempts to awaken 
her, with no response. Her breathing is noisy and 
labored, so he places her supine and performs a chin-
lift technique. Help is on the way, and Dr. T has few 
tools available, so opening the airway is the easiest 
and quickest way to possibly improve the situation.

As Dr. T tilts the patient’s head back, he notices a 
rash around her nose and mouth and on her upper 
chest, which is exposed by a V-neck shirt. She has a 
bracelet on her right arm that says “PEANUTS” and 
has a medical symbol beside it. At the same time, the 
receptionist brings in a large first-aid kit that includes 
a BVM device. The patient’s breathing is now very 
noisy, and her chest is barely moving. Dr. T begins 
to ventilate the patient, holding the mask with two 
hands while an assistant squeezes the bag. Despite 
opening the airway, the patient is still breathing 
inadequately and help has not yet arrived. So, the 
ventilation Dr. T provides is a bridge to the arrival 
of paramedics.

Paramedics arrive on the scene with oxygen and 
advanced drugs and equipment. Dr. T relates his 
findings while they apply oxygen to the BVM device 
and insert an intravenous line. This patient may 

need more advanced interventions, and the drugs 
are best given intravenously. The paramedics note 
the patient is wheezing and decide to administer 
epinephrine for a suspected anaphylactic response. 
Within minutes, the patient’s wheezing stops, and 
she begins to breathe and responds to verbal stimuli.

Paramedics have relieved Dr. T of the care of this 
patient and provide supplemental oxygen to prepare 
for transport. Dr. T’s prompt interventions provided 
the necessary bridge to definitive care.

ELDERLY PATIENT IN THE  
EMERGENCY DEPARTMENT 

Mr. N is a staff nurse on the night shift in the emer-
gency department. A woman, 70 years of age, with 
acute shortness of breath and palpitations stumbles 
toward the triage desk, collapsing into the chair at 
the vital signs station and gasping for breath. Her 
blood pressure is low, and her respiratory rate is 
35 breaths per minute. She is unable to complete 
sentences due to her labored ventilations.

Clearly, this patient is in extremis, and Mr. N 
requires help simply to move her to an emergency 
treatment room. It seems clear that this patient will 
need advanced interventions, so additional help is 
called for.

Airway and ventilation are the first priorities, and 
Mr. N applies oxygen in a rebreather mask. This 
patient is significantly short of breath, and oxygen 
will immediately begin to alleviate this condition in 
nearly every circumstance.

Mr. N remains at the head of the bed and continues 
to monitor the patient’s ventilatory status, while 
ensuring the presence of a BVM device and that 
suction is readily available. The emergency team is 
present and working to apply monitors and obtain 
intravenous access; this allows Mr. N to focus all his 
attention on the patient’s ventilatory status and to 
ascertain the patient’s level of consciousness. 
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The team continues to work and determines the 
patient is going into respiratory failure. As such, Mr. 
N begins to prepare for endotracheal intubation. 
This patient will require mechanical ventilation 
to allow time for more definitive care. Anesthesia 
has been summoned to provide advanced airway 
management. Mr. N begins to review available tools; 
monitors are already applied, suction is present, and 
a BVM device (machine) is ready. Mr. N assembles 
the necessary laryngoscope with straight and curved 
blades as well as endotracheal tubes with the pre-
ferred size (and one size larger and smaller). Finally, 
Mr. N assembles the drugs and syringes on top of 
the cart to complete the necessary preparations. 
The anesthesia care provider arrives, assesses the 
patient’s airway and condition, and is immediately 
ready to perform endotracheal intubation. Mr. N’s 
preparations have decreased the time between the 
decision to intubate and the actual performance of 
the intubation.

CONCLUSION

The most important intervention in any urgent 
or emergent situation is securing the airway and 
ensuring adequate ventilation. The key points are 
to call for help as soon as possible and to always 
use the simplest possible intervention. By following 
these guidelines, the average healthcare provider 
has the potential to make a tremendous impact on 
the patient’s disease or injury and ensure that the 
patient survives long enough to receive definitive 
care. The information presented in this course will 
help anyone address patients’ airway problems in an 
efficient and effective fashion.
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