
1

Advanced Airway Management

Tony Ferguson

Sellick's Maneuver

 Sellick's maneuver is a procedure where pressure is 
placed on cricoid cartilage posteriorly to compress 
the trachea against vertebra. This pressure occludes 
the esophagus to:
– Protect from aspiration as long as the pressure is 

maintained 
– Prevent air from entering stomach during forced ventilations 
– Prevent regurgitation of stomach contents 
– Minimize gastric distension during bag-valve-mask 

ventilation 
– Prevent passive emesis 

Sellick's Maneuver Sellick's

 The technique should be used if vomiting is imminent or occurring 
and the patient cannot protect his or her own airway. The technique 
is also useful during intubation because it moves the larynx 
posteriorly.

 It should be used with caution in patients with cervical spine injuries, 
as it may further compromise the cervical spine. You should also be 
aware of the following potential complications:
– The patient may have extreme emesis if pressure is removed 
– Laryngeal trauma can result from excessive force 
– Esophogeal rupture can result from unrelieved high gastric pressures 

 Method:
– Locate the anterior aspect of the cricoid ring 
– Apply firm, posterior pressure 
– Maintain pressure until the airway is secured with an endotracheal tube 

Endotracheal Tube Endotracheal Intubation

 Endotracheal intubation is a procedure in which a tube is passed 
into the trachea in order to provide externally controlled breathing 
through a bag valve mask or ventilator. Intubation provides a 
secure airway, protects against aspiration, and provides a route for 
the administration of medications; however, intubation is a 
potentially dangerous procedure and can result in complications 
such as:
– Bleeding 
– Laryngeal swelling 
– Laryngospasm
– Vocal cord damage 
– Mucosal necrosis 
– Barotrauma

 In addition, the procedure requires a significant amount of clinical 
experience to master, requires special equipment, and bypasses 
the physiologic functions of upper airway, such as warming, 
filtering, and humidifying the air.
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Endotracheal Intubation — Equipment

 A laryngoscope is used to visualize the glottis during endotracheal intubation. The laryngoscope 
includes a battery pack/ handle with interchangeable blades. The straight blade, or Miller, lifts the 
epiglottis, while the curved blade, or MacIntosh, lifts epiglottis by fitting into the vallecula. 

 Endotracheal tubes (ETT) are clear, flexible tubes available in lengths from 12-32 cm with a 
standard 15 mm (inside diameter) adapter at the proximal end that attaches to a ventilatory device. 
The tubes are marked with cm markings along their length and have a beveled tip at the distal end 
to facilitate insertion. There are two types of tubes: cuffed and uncuffed. The inner diameters of the 
cuffed tubes range in size from 5.0-9.0 mm and have a distal end balloon cuff that helps provide a 
seal between the tube and the trachea. The inner diameters of uncuffed tubes range in size from 
2.5-4.5 mm, and are commonly used in children under the age of eight. 

 A 10 cc syringe is used to inflate/ deflate the balloon cuff. 
 Water soluble lubricant is used to lubricate the endotracheal tube, promote the ease of passage, 

and decrease the risk of trauma. 
 A stylet is a semi-rigid wire used for molding and maintaining tube shape. 
 A securing device is used to ensure the tube does not move once it is placed. Tape or 

commercially available endotracheal tube holders can be used to secure the tube. 
 A suction unit helps remove materials from the oropharynx. 
 Protective equipment, such as gloves, masks, and eyewear or a face shield, should be worn 

when attempting to intubate a patient.

Endotracheal Tube

Endotracheal Tube Laryngoscope

A medical instrument that is used 
to obtain a view of the vocal folds 
and the glottis, which is the space 
between the cords. 

Techniques of Insertion

Orotracheal Intubation

 Nasotracheal intubation

Orotracheal Intubation

 The most widely used technique of inserting an 
endotracheal tube is orotracheal intubation by direct 
laryngoscopy. With this technique, the provider directly 
visualizes the passage of an ET tube into the trachea. 
This technique is used in patients with apnea, hypoxia, 
poor respiratory effort, and suppression or absence of 
gag reflex. Caution should be used in patients with an 
unsuppressed gag reflex. The primary advantage of this 
technique is that the paramedic can directly visualize 
tube placement, which is the ideal method for confirming 
tube placement. This technique, however, is not without 
potential complications. Dental trauma, laryngeal trauma, 
and tube misplacement can result from improper 
technique.
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Orotracheal Intubation

 To insert the ET tube through the oropharynx:
– Place the patient supine in sniffing position to facilitate visualization. 
– When the potential for c-spine injury exists, ensure that the head is held firmly in a neutral position during 

intubation. 
– After using basic airway maneuvers to open the airway, ventilate with 100% oxygen. 
– Ensure all equipment is prepared and in good working order. The tube should be lubricated with the stylet

in place. You can bend the tube into a "hockey stick" shape to help direct the tube into the correct position. 
The bend should be directly behind the balloon cuff. Check the laryngoscope to ensure it is working 
properly. The blades should lock securely in place and the light should be bright and steady (the light 
should be uncomfortable to look at). Test the cuff by inflating it and then deflating it to make sure it does 
not leak. 

– Gently insert the laryngoscope blade down to the hypopharynx. Lift the tongue and jaw with firm, steady 
pressure. Do not use the teeth as a fulcrum since this can cause the teeth to break. 

– Identify the vocal cords and gently pass the ET tube until you observe the passage of the balloon cuff past 
the vocal cords. 

– Remove the stylet. 
– Inflate the balloon cuff. 
– Ventilate the patient. 
– Confirm placement with multiple methods, and reconfirm placement with major patient movement or head 

movement. 
– Secure the tube. Properly securing the tube is as critical as the intubation itself. 

Orotracheal Intubation

Confirming Placement 

 One of the key steps in the management of an intubated patient is confirming and reconfirming the 
placement of the tube. Providers should confirm the placement of any advanced airway 
immediately after insertion, in the transport vehicle, and whenever the patient is moved. Always 
confirm placement using multiple methods. Remember that the patient's clinical condition should 
be your guide when making further management conditions. If there is any evidence of a misplaced 
tube, placement should be reconfirmed regardless of when it was last checked. The following 
methods can be used to confirm placement:

– Re-visualize the glottis to ensure the tube has passed through the vocal cords. This is the most reliable 
method of confirming proper placement of an ET tube. Also note the tube depth. The average tube depth in 
males is 22 cm at the teeth and the average tube depth in women is 21 cm at the teeth. 

– Note condensation in the tube. Since exhaled air is humid, there will be condensation in the tube if it is 
properly placed. 

– The patient's chest will rise and fall if the tube is placed correctly. 
– Auscultate for breath sounds. Breath sounds should be present and equal over both bases and apices. The 

presence of breath sounds over the epigastric area indicates esophageal placement. In addition, unequal or 
absent breath sounds indicate esophageal placement, right main stem placement, pneumothorax, or 
bronchial obstruction. 

– Pulse oximetry can be used to monitor oxygen levels in the patient's blood. 
– End-tidal CO2 monitoring measures the level of CO2 in expired air and can be used as an indicator of the 

patient's respiratory status. 
– Increased resistance to BVM compliance may indicate gastric distension, esophageal placement, or tension 

pneumothorax. 

Orotracheal Intubation

Corrective Measures

 If you discover that the tube has been placed in the esophagus, 
prepare to suction vigorously as needed, since the likelihood of
emesis is increased, especially if gastric distension is present. 
Ideally, you should pre-oxygenate prior to re-intubation. The 
misplaced tube may be removed after proper tracheal placement is
confirmed or it may be removed beforehand provided diligent and 
vigorous airway suctioning is ready.

 If you discover right main stem placement, loosen or remove the 
securing device and deflate the balloon cuff. While ventilation 
continues, SLOWLY retract tube while simultaneously listening for 
breath sounds over left chest. STOP as soon as breath sounds are
heard in left chest. Note the tube depth, re-inflate the balloon cuff, 
and secure tube.

Nasotracheal Intubation

 Nasotracheal intubation, passage of the ET tube through the nasopharynx
into the trachea, can be used in breathing patients requiring intubation. This 
technique, however, should be used with caution in patients with facial 
trauma or a deviated septum. The advantages of this technique are that it 
does not require a laryngoscope, it does not require the patient be in the 
sniffing position, the tube is more easily secured, and the patient cannot bite 
the tube. This is a "blind" technique, however, and can only be performed on 
breathing patients. To insert the tube:

– The patient's head must be placed in a neutral position 
– Take standard pre-intubation precautions: suction, oxygenation, and equipment 

preparation 
– Pre-form the tube. Bend it into a circle while preparing the patient. 
– Hyperoxygenate the patient. 
– Gently insert the lubricated tube through the largest or most compliant nostril 

along the nasal floor with the bevel towards the septum. 
– Advance tube until the loudest exchange of air is heard (approximately 15 cm). 

You may need to slightly rotate the tube. 
– Advance the tube through vocal cords on inspiration. 
– Inflate the cuff, confirm placement, and secure the tube. 
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Rapid Sequence Intubation

 Rapid sequence intubation (RSI) is a technique used by some 
systems that uses a sedative in combination with a paralytic to 
facilitate endotracheal intubation. The sedative relaxes the patient, 
while the paralytic disables the patient’s gag reflex. While a detailed 
discussion of the technique is beyond the scope of this course, it will 
be described briefly here.

 RSI is used in patients who cannot protect their own airway and 
require advanced airway support, but are conscious. RSI should not 
be used when a patient is breathing on his or her own with adequate 
ventilation and oxygenation, if you suspect mask ventilation will not 
be successful, or if you are unfamiliar with the technique. In addition, 
the National Association of EMS Physicians does not recommend 
the use of RSI in pediatric patients. Before using RSI in the field, 
EMS systems require medical direction, a standardized protocol, and 
initial and continuing education on advanced airway management, 
the RSI technique, pharmacology, and patient monitoring.

Study Exercise

 Which of the following indicates that the ET tube 
has been placed correctly using orotracheal
intubation?

A. Visual confirmation of the glottis 

B. No condensation is present in the tube 

C. The presence of breath sounds over the epigastric
area

D. A slight wheezing sound can be heard as the patient 
breathes

Study Exercise

Which of the following indicates that the 
ET tube has been placed correctly using 
orotracheal intubation?

A. Visual confirmation of the glottis 
B. No condensation is present in the tube 

C. The presence of breath sounds over the epigastric area

D. A slight wheezing sound can be heard as the patient breathes

Endotracheal Tube

 Insertion: The ET tube is 
held in this rescuer’s right 
hand and the laryngoscope 
is held in the left. The tube 
is inserted into the trachea, 
generally via the mouth; but 
sometimes through the 
nose (e.g. in extensive 
mouth surgery) or even 
through a tracheostomy.

Gastric Distension 

 Gastric distention occurs when air becomes trapped in the stomach. As a 
result, the stomach diameter increases, which pushes against the
diaphragm and interferes with lung expansion. The abdomen becomes 
increasingly distended and causes resistance to bag-valve-mask 
ventilation. This is very common when ventilating non-intubated patients. A 
tube, known as a gastric tube, can be placed in the stomach to relieve the 
pressure and/or provide emesis control. In addition, a gastric tube may be 
placed when there is a threat of aspiration or when the need for lavage
exists. Extreme caution should be used in patients with esophageal
disease, trauma, or obstruction or facial trauma.

 The tube can be placed through the nose, known as nasogastric
placement, or through the mouth, known as orogastric placement. 

 Nasogastric placement is generally tolerated by conscious patients, does 
not interfere with intubation, mitigates recurrent gastric distension and 
nausea, and allows the patient to talk. The disadvantages associated with 
this method are that the tube is uncomfortable for the patient and may 
cause the patient to vomit during placement even if the gag reflex is 
suppressed. In addition, a nasogastric tube can interfere with the BVM 
seal.

Gastric Distension

 Orogastric placement is generally preferred for unconscious patients. 
This method can be used in patients with facial fractures and allows 
the paramedic to use larger tubes and lavage more aggressively; 
however, an orogastric tube may interfere with the visualization of the 
vocal cords during intubation.

 The complications associated with the placement of a gastric tube 
include:

– Nasal, esophageal, or gastric trauma can result from poor technique. 
– The tube may become obstructed. 
– When placed using the orogastric approach, the patient may bite the tube. 
– The tube may be placed in the wrong location, such as endotracheal

placement or supragastric placement. 
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Gastric Distension

 To insert a gastric tube:
– Prepare patient by placing the head in a neutral position. For 

orogastric placement, the head should be in a neutral or flexed 
position. 

– Oxygenate the patient. 
– Suppress the gag reflex with topical anaesthetic or IV lidocaine. 

For nasogatric placement, anesthetize and dilate the nares. 
– Lubricate the tube and advance the tube gently into the stomach.
– Encourage the patient to swallow or drink to facilitate the passage 

of the tube. 
– Confirm tube placement. 
– Auscultate while injecting 30-50 cc of air and note gastric 

contents through tube. There should be no reflux around tube. 
– Secure the tube in place. 

Study Exercise

Gastric distension is a common 
complication associated with…

A. ventilation of non-intubated patients.

B. suctioning.

C. Sellick's maneuver.

D. jaw-thrust maneuver.

Study Exercise

Gastric distension is a common 
complication associated with…

A. ventilation of non-intubated patients.
B. suctioning.

C. Sellick's maneuver.

D. jaw-thrust maneuver.

Small Volume Nebulizer

 A small volume nebulizer delivers aerosolized 
medication. Oxygen enters an aerosol chamber 
containing 3-5 ccs of fluid. The pressurized 
oxygen mists the fluid, which is inhaled by the 
patient. A small volume nebulizer is frequently 
used for the administration of Proventil.

Automatic Transport Ventilators

 An automatic transport ventilator is a compact 
mechanical ventilator that may be used in prehospital
care. These types of ventilators provide volume- and 
rate-controlled ventilation. They are useful for extended 
ventilation of intubated patients because they free 
personnel to perform other tasks and are lightweight, 
portable, durable, and mechanically simple. They offer 
adjustable tidal volume and rates and can adapt to a 
portable oxygen tank.

Automatic Transport
Ventilators — Contraindications

 Automatic transport ventilators should not be used in:
– Awake patients 

– Patients with an obstructed airway 

– Conditions characterized by increased airway resistance, such as
pneumothorax, asthma, and pulmonary edema

– The disadvantages of the devices are that they cannot detect 
tube displacement or increasing airway resistance, they can be 
difficult to secure, and they are dependent on oxygen tank 
pressure. 


