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Course in Airway Management

Airway management includes a set of maneuvers and medical procedures performed to
prevent and relieve airway obstruction. This ensures an open pathway for gas exchange
between a patient's lungs and the atmosphere. This is accomplished by either clearing a
previously obstructed airway: or by preventing airway obstruction in cases such as anaphylaxis.
the obtunded patient, or medical sedation. Airway obstruction can be caused by the tongue.
foreign objects, the tissues of the airway itself, and bodily fluids such as blood and gastric
contents (aspiration).

Airway management is commonly divided into two categories: basic and advanced.

Basic techniques are generally non-invasive and do not require specialized medical equipment
or advanced training. These include head and neck maneuvers to optimize
ventilation, abdominal thrusts. and back blows.

Advanced techniques require specialized medical training and equipment, and are further
categorized anatomically into supraglottic devices (such as oropharyngeal and nasopharyngeal
airways). infraglottic techniques (such as tracheal intubation). and surgical methods (such
as cricothyrotomy. and tracheotomy).

Airway management is a primary consideration in the fields of cardiopulmonary
resuscitation, anaesthesia, emergency medicine, intensive care  medicine. neonatology.
and first aid. The "A" in the ABC treatment mnemonic is for airway.

Basic airway management involves maneuvers that do not require specialized medical
equipment (in contrast to advanced airway management). It is mainly used in first aid since it
is non-invasive, quick, and relatively simple to perform. The simplest way to determine if the
airway is obstructed is by assessing whether the patient is able to speak.! Basic airway
management can be divided into treatment and prevention of an obstruction in the airway.
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Back slaps and abdominal thrusts are performed to relieve airway obstruction by foreign
objects




Inward and upward force during abdominal thrusts

Treatment

Main article: Choking § Basic treatment (First-Aid)

Treatment includes different maneuvers that aim to remove the foreign body that is obstructing
the airway. This type of obstruction most often occurs when someone is eating or drinking.
Most modern protocols, including those of the American Heart Association, American Red
Cross and the European Resuscitation Council. recommend several stages. designed to apply
increasingly more pressure. Most protocols recommend first encouraging the victims to cough,
and allowing them an opportunity to spontaneously clear the foreign body if they are coughing
forcefully. If the person's airway continues to be blocked, more forceful maneuvers such as
hard back slaps and abdominal thrusts (Heimlich maneuver) can be performed. Some
guidelines recommend alternating between abdominal thrusts and back slaps while others
recommend the same starting with the back slaps first. Having the person lean forward reduces
the chances of the foreign body going back down the airway when coming up.

Performing abdominal thrusts on someone else involves standing behind them, and providing
inward and upward forceful compressions in the upper abdomen, concretely in the area located
between the chest and the belly button. The rescuer usually gives the compressions using a fist
that is grasped with the other hand.

Abdominal thrusts can also be performed on oneself with the help of the objects near, for
example: by leaning over a chair. Anyway, when the choking victim is oneself, one of the more
reliable options is the usage of any specific anti-choking device. In adults, there is limited
evidence that the head down position can be used for self-treatment of suffocation and appears
to be an option only if other maneuvers do not work. In contrast. in children under 1 it is
recommended that the child be placed in a head down position as this appears to help increase
the effectiveness of back slaps and abdominal thrusts.

When the victim can not receive pressures on the abdomen (it can happens in case of pregnancy
or excessive obesity, for example), chest thrusts are advised instead of abdominal thrusts. The
chest thrusts are the same type of compressions, but applied on the lower half of the chest bone
(not in the very extreme, which is a point named xiphoid process and could be broken).

The American Medical Association and Australian Resuscitation Council advocate sweeping
the fingers across the back of the throat to attempt to dislodge airway obstructions, once the
choking victim becomes unconscious. However, many modern protocols and literature
recommend against the use of the finger sweep. If the person is conscious, they should be able
to remove the foreign object themselves. and if they are unconscious, a finger sweep can cause




more harm. A finger sweep can push the foreign body further down the airway. making it
harder to remove. or cause aspiration by inducing the person to vomit. Additionally. there is
the potential for harm to the rescuer if they are unable to clearly see the oral cavity (for example.
cutting a finger on jagged teeth).

Prevention|edit]|

The head-tilt/chin-lift is the most reliable method of opening the airway.

T'he jaw thrust maneuver can also open up the airway with minimal spine manipulation

Prevention techniques focus on preventing airway obstruction by the tongue and reducing the
likelihood of aspiration of stomach contents or blood. The head-tilt/chin-lift and jaw-thrust
maneuvers are useful for the former while the recovery position is useful for the latter. [f head-
tilt/chin-lift and jaw-thrust maneuvers are performed with any objects in the airways it may
dislodge them further down the airways and thereby cause more blockage and harder removal.

The head-tilt/chin-lift is the primary maneuver used in any patient in whom cervical spine
injury is not a concern. This maneuver involves flexion of the neck and extension of the head
at Atlanto-occipital joint (also called the sniffing position), which opens up the airway by lifting
the tongue away from the back of the throat. Placing a folded towel behind the head
accomplishes the same result.*

All forms of the recovery position share basic principles. The head is in a dependent position

so that fluid can drain from the patient's airway: the chin is well up to keep
the epiglottis opened. Arms and legs are locked to stabilize the position of the patient

['he jaw-thrust maneuver is an effective airway technique, particularly in the patient in whom
cervical spine injury is a concern. It is easiest when the patient is positioned supine. The
practitioner places their index and middle fingers behind the angle of the mandible to physically
push the posterior aspects of the mandible upwards while their thumbs push down on the chin
to open the mouth. When the mandible is displaced forward, it pulls the tongue forward and
prevents it from occluding the entrance to the trachea.!




The recovery position is an important prevention technique for an unconscious person that is
breathing casually. This position entails having the person lie in a stable position on their side
with the head in a dependent position so fluids do not drain down the airway, reducing the risk
of aspiration.

Most airway maneuvers are associated with some movement of the cervical spine. When there
is a possibility of cervical injury, collars are used to help hold the head in-line. Most of these
airway maneuvers are associated with some movement of the cervical spine. Even though
cervical collars can cause problems maintaining an airway and maintaining a blood pressure, it
is not recommended to remove the collar without adequate personnel to manually hold the head
in place.

Advanced airway management

Main article: Advanced airway management

In contrast to basic airway management maneuvers such as head-tilt or jaw-thrust, advanced
airway management relies on the use of medical equipment. Advanced airway management
can be performed "blindly" or with visualization of the glottis by using a laryngoscope.
Advanced airway management is frequently performed in the critically injured. those with
extensive pulmonary disease, or anesthetized patients to facilitate oxygenation and mechanical
ventilation. Additionally, implementation of a cuffing system is used to prevent the possibility
of asphyxiation or airway obstruction.

Many methods are used in Advanced airway management. Examples in increasing order of
invasiveness include the use of supraglottic devices such as oropharyngeal or nasopharyngeal
airways, infraglottic techniques such as tracheal intubation and finally surgical methods.

Removal of foreign objects|

Foreign objects can be removed with a Magill forceps under inspection of the airway with
a laryngoscope

The ingestion and aspiration of foreign objects poses a common and dangerous problem in
young children. It remains one of the leading cause of death in children under the age of
5. Common food items (baby carrots, peanuts, etc.) and household objects (coins, metals, etc.)
may lodge in various levels of the airway tract and cause significant obstruction of the airway.
Complete obstruction of the airway represents a medical emergency. During such crisis,
caretakers may attempt back blows, abdominal thrust, or the Heimlich maneuver to dislodge
the inhaled object and reestablish airflow into the lungs.

In the hospital setting, healthcare practitioners will make the diagnosis of foreign body
aspiration from the medical history and physical exam findings. In some cases, providers will
order chest radiographs, which may show signs of air-trapping in the affected lung. In
advanced airway management, the inhaled foreign objects, however, are either removed by
using a simple plastic suction device (such as a Yankauer suction tip) or under direct inspection




of the airway with a laryngoscope or bronchoscope. If removal is not possible. other surgical
methods should be considered.

Supraglottic techniques

Supraglottic techniques use devices that are designed to have the distal tip resting above the
level of the glottis when in its final seated position. Supraglottic devices ensure patency of the
upper respiratory tract without entry into the trachea by bridging the oral and pharyngeal
spaces There are many methods of subcategorizing this family of devices including route of
insertion, absence or presence of a cuff, and anatomic location of the device's distal end. The
most commonly used devices are laryngeal masksand supraglottic tubes, such
as oropharyngeal (OPA) and nasopharyngeal airways (NPA). In general. features of an ideal
supraglottic airway include the ability to bypass the upper airway. produce low airway
resistance, allow both positive pressure as well as spontaneous ventilation, protect the
respiratory tract from gastric and nasal secretions, be easily inserted by even a nonspecialist.
produce high first-time insertion rate, remain in place once in seated position, minimize risk of
aspiration, and produce minimal side effects!

A nasopharyngeal airway is a soft rubber or plastic tube that is passed through the nose and
into the posterior pharynx. Nasopharyngeal airways are produced in various lengths and
diameters to accommodate for gender and anatomical variations. Functionally. the device is
gently inserted through a patient's nose after careful lubrication with a viscous lidocaine gel.
Successful placement will facilitate spontaneous ventilation. masked ventilation. or machine
assisted ventilation with a modified nasopharyngeal airway designed with special attachments
at the proximal end. Patients generally tolerate NPAs very well. NPAs are preferred over OPAs
when the patient's jaw is clenched or if the patient is semiconscious and cannot tolerate an
OPA.! NPAs, however, are generally not recommended if there is suspicion of a fracture to
the base of the skull. In these circumstances, insertion of the NPA can cause neurological
damage by entering the cranium during placement. There is no consensus. however, regarding
the risk of neurological damage secondary to a basilar skull fracture compared to hypoxia due
to insufficient airway management. Other complications of Nasopharyngeal airways use
includes laryngospasm, epistaxis, vomiting, and tissue necrosis with prolonged use.

Oropharyngeal airways in a range of sizes

Oropharyngeal airways are curved, rigid plastic devices, inserted into the patient's mouth.
Oropharyngeal airways are produced in various lengths and diameters to accommodate for
gender and anatomical variations. It is especially useful in patients with excessive tongue and
other soft tissues. OPAs prevent airway obstruction by ensuring that the patient's tongue does
not obstruct the epiglottis by creating a conduit. Because an oropharyngeal airway can
mechanically stimulate the gag reflex, it should only be used in a deeply sedated or
unresponsive patient to avoid vomiting and aspiration . Careful attention must be made while
inserting an OPA. The user must avoid pushing the tongue further down the patient's throat.




This is usually done by inserting the OPA with its curve facing cephalad and rotating it 180
degrees as you enter the posterior pharynx.

Extraglottic devices are another family of supraglottic devices that are inserted through the
mouth to sit on top of the larynx. Extraglottic devices are used in the majority of operative
procedures performed under general anaesthesia.28! Compared to a cuffed tracheal tube.
extraglottic devices provide less protection against aspiration but are more easily inserted and
causes less laryngeal trauma. Limitations of extraglottic devices arise in morbidly obese
patients, lengthy surgical procedures, surgery involving the airways. laparoscopic procedures
and others due to its bulkier design and inferior ability to prevent aspiration.! In these
circumstances, endotracheal intubation is generally preferred. The most commonly used
extraglottic device is the laryngeal mask airway (LMA). An LMA is a cuffed perilaryngeal
sealer that is inserted into the mouth and set over the glottis. Once it is in its seated position.
the cuff is inflated. Other variations include devices with oesophageal access ports, so that a
separate tube can be inserted from the mouth to the stomach to decompress accumulated gases
and drain liquid contents. Other variations of the device can have an endotracheal tube passed
through the LMA and into the trachea.

A cuffed endotracheal tube used in tracheal intubation

In contrast to supraglottic devices, infraglottic devices create a conduit between the mouth,
passing through the glottis, and into the trachea. There are many infraglottic methods available
and the chosen technique is reliant on the accessibility of medical equipment, competence of
the clinician and the patient's injury or disease. Tracheal intubation. often simply referred to
as intubation, is the placement of a flexible plastic or rubber tube into the trachea to maintain
an open airway or to serve as a conduit through which to administer certain drugs. The most
widely used route is orotracheal, in which an endotracheal tube is passed through the mouth
and vocal apparatus into the trachea. In a nasotracheal procedure, an endotracheal tube is
passed through the nose and vocal apparatus into the trachea. Alternatives to standard
endotracheal tubes include laryngeal tube and combitube.

Surgical method

Main article: surgical airway management
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In cricothyrotomy, the incision or puncture is made through the cricothyroid membrane in

between the thyroid cartilage and the cricoid cartilage

Photograph of a tracheostomy tube

Surgical methods for airway management rely on making a surgical incision below the glottis
in order to achieve direct access to the lower respiratory tract, bypassing the upper respiratory
tract. Surgical airway management is often performed as a last resort in cases where orotracheal
and nasotracheal intubation are impossible or contraindicated. Surgical airway management is
also used when a person will need a mechanical ventilator for a longer period. Surgical
methods for airway management include cricothyrotomy and tracheostomy

A cricothyrotomy is an emergency surgical procedure in which an incision is made through
the cricothyroid membrane to establish a patent airway during certain life-threatening
situations. such as airway obstruction by a foreign body. angioedema. or massive facial
trauma. Cricothyrotomy is much easier and quicker to perform than tracheotomy. does not
require manipulation of the cervical spine and is associated with fewer immediate
complications.!Some complications of cricothyrotomy include bleeding, infection, and injury
to surrounding skin and soft tissue structures.

A tracheotomy is a surgical procedure in which a surgeon makes incision in the neck and a
breathing tube is inserted directly into the trachea. A common reason for performing a
tracheotomy includes requiring to be put on a mechanical ventilator for a longer period.-The
advantages of a tracheotomy include less risk of infection and damage to the trachea during the
immediate post-surgical period. l'Although rare, some long term complications of
tracheotomies include tracheal stenosis and tracheoinnominate fistulal.
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