ATI – Airway Management

Airway Management

Purpose/Goals

The purpose of this module is to provide comprehensive information about airway management, including the patency and clearance of artificial airways. Topics covered will include tracheostomy care and suctioning, endotracheal tube care, and chest physiotherapy (CPT).

Target audience

The target audience for this module is practical and registered nursing students and licensed nurses.

Learning objectives

At the completion of this module, you will be able to:

· Compare and contrast different methods of airway management.

· Select the appropriate supplies and equipment necessary for performing endotracheal care.

· Demonstrate the proper technique for providing endotracheal care.

· Select the appropriate supplies and equipment necessary for performing tracheostomy care.

· Demonstrate the proper technique for providing tracheostomy care.

· Compare and contrast the various types of suctioning.

· Demonstrate the proper technique for suctioning using both a single-use suction catheter and closed in-line suction system.

· Outline the steps of the various types of chest physiotherapy.

Terminology/Enunciator

artificial airway 

any device inserted into the respiratory tract to facilitate breathing or secretion removal

alveolus 

a small, air-containing saclike dilation (outpouching) in the distal portions of the lungs where gases are exchanged with pulmonary capillary blood (plural: alveoli)

atelectasis 

airlessness or collapse of a lung, usually as a result of hypoventilation or obstruction

bronchiole 

one of the subdivisions of the branched bronchial tree of the pulmonary system

bronchus 

one of the larger passageways conveying air to and within the pulmonary system

chest physiotherapy 

a method of mobilizing pulmonary secretions by positioning the patient’s head downward to incline the trachea below the affected area and then applying percussion and vibration techniques; often used synonymously with postural drainage, although that term technically refers to drainage by gravity without percussion and vibration

cuff 

referring to a tracheostomy, a cuff is a soft, inflatable balloon encircling the distal end of a tracheostomy tube

endotracheal (ET) tube 

a hollow tube inserted in the trachea to establish and maintain a patent airway

hypercapnia 

an excess of carbon dioxide in the blood

hyperventilation 

excessively rapid or deep breathing

hypoxemia 

a diminished amount (reduced saturation) of oxygen in arterial blood

hypoxia 

a reduced supply of oxygen to tissues below physiological levels despite adequate perfusion of the tissue by blood

intubation 

the insertion of a tube into a body canal or cavity, as in endotracheal intubation
nasal trumpet 

a tube inserted through the nose and the pharynx to establish and maintain airway patency; also called a nasopharyngeal airway
nasopharyngeal airway 

a tube inserted through the nose and the pharynx to establish and maintain airway patency; also called a nasal trumpet
nasopharynx 

the portion of the pharynx (the passage between the mouth and posterior nares and the larynx and esophagus) that lies above the level of the soft palate

nasotracheal tube 

a hollow tube inserted through the nose into the trachea to establish and maintain a patent airway

obturator 

a device used to guide the outer portion of a tracheostomy tube during insertion and removed immediately after the outer tube is in place

oropharyngeal airway 

a tube inserted through the mouth and the pharynx to establish and maintain airway patency

oropharynx 

the part of the pharynx between the soft palate and the upper edge of the epiglottis

percussion 

a chest physiotherapy technique that involves rhythmic clapping of cupped hands over various segments of the lungs to mobilize secretions

pharynx 

the throat; the cavity between the nasal passages and the mouth

postural drainage 

a method of mobilizing pulmonary secretions by positioning the patient’s head downward to incline the trachea below the affected area and facilitating removal of secretions by gravity; often used synonymously with chest physiotherapy, although that term technically refers to incorporating vibration and percussion techniques along with positioning

respiratory distress 

in general, difficulty breathing, which can include any aspect of respiration: ventilation, perfusion, or gas exchange, for example

suction 

negative force used to withdraw air, fluid, or secretions out of a body cavity or part

suction catheter 

a hollow, flexible tube passed into the airway to allow negative force to remove air, fluid, and secretions

trachea 

the cartilaginous and membranous tube that descends from the larynx and branches into the right and left main bronchi

tracheostomy 

an opening created by a surgical incision into the trachea for the purpose of establishing and maintaining a patent airway

vibration 

a chest physiotherapy technique that involves applying pressure and a shaking movement of the hand to various areas over the lungs to mobilize pulmonary secretions

Yankauer suction catheter 

a plastic or metal tube with a curve at the distal end to facilitate the removal of thick secretions during suctioning; also called a tonsil tip suction catheter
Accepted practice

Airway management devices

When a patient’s airway is at risk for obstruction or becomes obstructed, an artificial airway is inserted to maintain airway patency. Some common devices used for this purpose are oropharyngeal airways, nasopharyngeal airways, endotracheal tubes, and tracheostomy tubes.

Oropharyngeal airway
Oral airways are used to keep the upper airway patent when it is at risk for becoming obstructed by the tongue or by secretions. Because this type of airway stimulates the gag reflex, it should be used only for patients whose level of consciousness is altered.

Oropharyngeal airways are made of hard plastic and are available in a variety of sizes. To determine the correct size for a patient, measure the oropharyngeal airway from the corner of the patient’s mouth to the angle of the jaw. 

When inserting an oral airway, the curved end should initially point upward. Once it reaches the back of the mouth, it is rotated 180 degrees so that the curved part points down and follows the natural curve of the tongue. The outer flange of the airway should be just outside the patient’s lips.

Nasopharyngeal airway
Nasopharyngeal airways, sometimes called nasal trumpets, are also used to keep the upper airway patent. They are inserted through the nares and extend into the oropharynx. Because this type of airway does not stimulate the gag reflex, it can be used for patients who are alert.

The nasal airway is composed of a soft, flexible rubber material and is available in a variety of sizes. To determine appropriate size for the patient, the airway is measured from the patient’s nose to the angle of the jaw.

Endotracheal tube
Endotracheal tubes are used for patients undergoing a procedure that requires general anesthesia and/or mechanical ventilation. They are inserted either through the nose or the mouth past the epiglottis and vocal cords into the trachea and down to where the trachea bifurcates into the bronchi. ET tubes are not usually left in place for more than 14 days as doing so places the patient at risk for infection and airway injury.

Endotracheal tubes are made of a flexible plastic material and are available in a variety of sizes. The size used depends on the age and size of the patient. For adult patients, the ET tube will usually have a cuff that is inflated with air after insertion to prevent air from leaking around the tube and to prevent oral and gastric secretions from being aspirated.

Tracheostomy tube
Tracheostomy tubes are used for long-term airway support. They are inserted through a small opening in the neck into the trachea. This type of airway may be permanent or temporary depending on the patient’s condition and reason for the tracheostomy. 

Tracheostomy tubes are made of either plastic or metal and are available in a variety of sizes. Because metal tracheostomy tubes are temperature-sensitive, they must be protected from heat and cold to prevent tissue injury. Like ET tubes, tracheostomy tubes may have a cuff that is inflated with air after insertion. Most tracheostomy tubes have an inner cannula that is temporarily removed during tracheostomy care.

Of the various types of airway management devices, a tracheostomy tube is the only one whose placement requires a surgical procedure. Postoperatively, the nursing priority is maintaining a patient airway. Tube obstruction is a major complication, as is tube dislodgement during the first 72 hours postoperatively. It is essential to keep a manual resuscitation bag, a tracheostomy tube of the same size and type, and a tracheostomy insertion tray at the patient’s bedside. Some other possible complications are pneumothorax, subcutaneous emphysema, hemorrhage (although small amounts of blood are to be expected), and infection, manifested by purulent drainage, erythema, pain, and edema.

Types of suctioning

Suctioning clears secretions from the airway of patients who cannot mobilize and expectorate them without assistance. It involves aspirating secretions through a catheter connected to a suction source. Most suction catheters have a thumb port to use to control when you apply suction. Because suctioning can cause complications such as hypoxia, injury to the airway, nosocomial infections, and cardiac dysrhythmias, it is important to hyperoxygenate the patient [image: image1.jpg]


before suctioning and to assess the patient before, during, and after the procedure.

The portion of the airway that requires suctioning and whether or not the patient has an artificial airway determine the type of suctioning you perform. The most common types are oropharyngeal and nasopharyngeal suctioning, nasotracheal suctioning, and suctioning through an artificial airway. 

When performing nasotracheal suctioning, it is important to use surgical asepsis (sterile technique) because the trachea is considered sterile. If a patient requires suctioning of both the trachea and mouth or oropharynx, suction the mouth last since it is considered clean, not sterile. In addition to gloves, be sure to wear other personal protective equipment (PPE), [image: image2.jpg]


such as goggles or a face shield.

A Yankauer (tonsil tip) suction catheter helps clear secretions from the mouth. Patients who require this type of suctioning can cough effectively but cannot swallow or expectorate secretions. Wear clean gloves when using a Yankauer suction catheter and use it multiple times for the same patient before discarding the device.

  

Nasopharyngeal and nasotracheal suctioning helps remove secretions from the lower airway of patients who cannot cough and do not have an artificial airway in place. To perform either type of suctioning, insert a small, sterile, flexible catheter into the nares [image: image3.jpg]


until the tip reaches the pharynx or the trachea. Wear sterile gloves and use the catheter only once.

Critically ill patients who have an endotracheal or tracheostomy tube in place usually require suctioning of secretions via either the open or closed (in-line) method of suctioning. With both of these, it is important to insert the catheter without applying suction; applying suction on insertion could injure the airway. After you insert the catheter, apply suction while using a rotating motion to remove it.

To perform closed suctioning, wear clean (not sterile) gloves and use a multi-use catheter enclosed in a plastic sheath. The advantage of using a closed suction system is that you do not have to disconnect the patient from the mechanical ventilator. Thus, with this method, you do not have to interrupt ventilation and oxygenation to suction the patient’s airway.

Closed (in-line) suction system 

The closed method of suctioning involves a multi-use catheter enclosed in a plastic sheath. It is most often used with patients who are mechanically ventilated and have an endotracheal or tracheostomy tube in place. The advantage of the closed system is that it doesn’t require you to disconnect the ventilator or oxygen source from the artificial airway when the patient’s airway needs to be suctioned. This reduces the risks of infection and oxygen [image: image4.jpg]


desaturation.

Use a manual resuscitation bag or the manual breathing mechanism on the mechanical ventilator to hyper-inflate and/or hyperoxygenate the patient prior to suctioning according to your facility’s policy. In most situations, the patient is hyperoxygenated with 100% oxygen and hyperinflation is accomplished by increasing the tidal volume setting on the ventilator.

 Once the patient is ready for airway suctioning, assure that the suction device is unlocked, if indicated, and open the saline port. Attach a vial or syringe of saline to the port to clear the catheter between [image: image5.jpg]


passes and when suctioning is complete. 

The practice of instilling normal saline into an artificial airway to loosen and improve removal of secretions prior to suctioning is no longer a recommendation. There is no conclusive evidence that it facilitates the removal of secretions. Some research even indicates that instilling normal saline can introduce micro-organisms into the lower respiratory tract, thus increasing the risk of infection.

Attach the suction catheter to the patient’s ventilation port with your nondominant hand, and hold the device securely. With your dominant hand, advance the catheter within the enclosed sleeve and progressively push the catheter in while pulling the plastic sleeve back between your thumb and index finger. Advance the catheter until you meet resistance or the patient coughs. Then, apply suction for 10 to 15 seconds by intermittently pushing the suction-control mechanism down while withdrawing the catheter.

Unlike the single-use catheter, the closed in-line catheter is usually not rotated due to the protective catheter sheath. To avoid obstructing airflow, withdraw the catheter completely. A black mark on the catheter indicates full withdrawal.
Reassess the patient to determine whether or not to suction again. If the airway requires additional suctioning, repeat the procedure only once or twice [image: image6.jpg]


more. Wait at least one minute between suction passes for ventilation and oxygenation.

Once the airway is clear, withdraw the catheter completely into the plastic sheath, so the indicator line on the catheter is visible in the sheath. Rinse the inner lumen of the suction catheter by applying suction while squeezing the vial or pushing the syringe of normal saline. To rinse the catheter adequately, use 5 to 10 mL of normal saline. 

Some manufacturers of in-line suction systems incorporate a locking mechanism for suction control. To prevent the suction-control mechanism from accidentally pushing and causing harm to the patient, place the suction mechanism in the lock position before leaving the bedside. Because in-line suction catheters are multi-use, be sure to familiarize yourself with your facility’s policy for guidelines regarding replacement.

Chest physiotherapy

Chest physiotherapy (CPT) is a set of techniques that include percussion, vibration, and postural drainage. The purpose of CPT is to loosen respiratory secretions and move them into the central airways where they can be removed by coughing or suctioning. Removing secretions from the airway and not allowing them to accumulate reduces the risk for respiratory infections and atelectasis.

CPT is often performed along with other therapies such as bronchodilators, antibiotics, mucolytic agents, and hydration. Combing these therapies helps reduce mucous production and increase airway clearance. 

Percussion
Percussion involves striking the skin over congested lung fields to dislodge secretions from the bronchial walls. It can be accomplished using cupped hands or commercial devices such as percussion cups. When you use your hands to percuss, hold your fingers and thumb together and flex them slightly to form a cup. When your cupped hand contacts the area to be percussed, the air is trapped against the chest, propelling vibrations through the chest wall to the secretions.

When performing percussion, cover the area you are percussing with a towel or the patient’s gown to reduce any discomfort. Instruct the patient to breathe slowly and deeply and, in an alternating manner, flex and extend your wrists rapidly to percuss the chest. Percuss each area of the lung that is congested for 1 to 2 minutes or as prescribed. Avoid percussion over the breasts, sternum, spinal column, and kidneys.

Vibration
Vibration is used after percussion or alternately with percussion to increase the turbulence of exhaled air and loosen secretions. To perform vibration, place your hands on the affected area either side by side or with one hand on top of the other and your fingers extended and together. While the patient exhales slowly through pursed lips or the nose, tense your hand and arm muscles and move the heel of your hand in a shaking manner to create vibrations through the patient’s chest. When the patient inhales, stop moving your hands. Perform vibration over the affected area during five exhalations, or as prescribed. After each vibration, instruct the patient to cough.

Postural drainage
Postural drainage is performed to remove secretions by gravity from different areas of the lungs. To drain the affected areas, place the patient in a variety of positions to facilitate drainage by gravity. Not all positions are required for every patient and, depending on the patient’s illness or condition, some positions may be contraindicated.

Postural drainage is commonly performed two or three times a day, often before meals and at bedtime. It is best to schedule it when the patient’s stomach is empty to avoid gastric reflux and vomiting. If the patient is receiving continuous tube feedings, stop the feeding and check gastric residual at least 30 minutes before performing postural drainage.

Before starting postural drainage and during the procedure, evaluate the patient’s tolerance of the various positions. The patient usually remains in each position for 10 to 15 minutes. However, this time may be shorter initially and then gradually increased as the patient is better able to tolerate it.

When performing postural drainage, first position the patient, then percuss and vibrate, then remove the secretions either by having the patient cough or by suctioning the patient’s airway.

Evidence-based research

See website

Frequently asked questions

If fenestrated gauze is not available, should I cut a 4 x 4 gauze pad and use it as a sterile dressing under a tracheostomy tube’s flanges?

It is not safe to cut a gauze pad and use it with a tracheostomy tube. The patient could aspirate fibers from the gauze, resulting in an infection or an abscess in the trachea. Use commercially prepared tracheostomy dressings or a folded 4 x 4 gauze pad instead. 

When I use twill tape to secure a tracheostomy tube, does it matter how I tie it?

Tie the ends of the twill tape in a double square knot near the flange of the tracheostomy tube. Cut off any long ends, leaving approximately 1 to 2 cm (0.5 inch). Tying the ends this way helps prevent slippage and loosening; leaving a short amount on the ends keeps the knots from becoming untied. 

Should I use normal saline solution to loosen secretions when I suction a patient’s airway?

Although instilling normal saline solution to loosen secretions used to be a common practice, recent research has indicated that this practice may no longer be acceptable. Instilling normal saline while suctioning could disperse micro-organisms in the lower respiratory tract, thus increasing the patient’s risk of infection. 

How far should I insert the catheter when I suction a patient’s airway?

Insert the suction catheter until you meet resistance at the carina or until the patient coughs. Then pull it back 1 cm (1/2 inch) and slowly withdraw it while applying intermittent suction and using a rotating motion. 

My patient requires both pharyngeal and tracheal suctioning. Does it matter which area I suction first?

The mouth and the pharynx house more bacteria than the trachea does. So, suction the trachea before you suction the pharyngeal area. 

My patient tends to develop respiratory distress during suctioning. What should I do when this happens?

Immediately withdraw the suction catheter and administer oxygen and breaths from a manual resuscitation bag as needed. In an emergency, you can deliver oxygen directly through the catheter by disconnecting the suction and attaching oxygen at the prescribed flow rate. 

After I use a closed-suction system to suction a patient’s airway, is it necessary for me to close or lock the suction-control mechanism?

If the system you use has a suction-control mechanism, close it after you are finished suctioning. Otherwise, the suction catheter could migrate into the patient’s airway and partially obstruct it. 

When should I use an oral airway? A nasal airway? 

Use an oral airway only for patients who have an altered level of consciousness because it tends to stimulate the gag reflex. A nasal airway, on the other hand, does not stimulate the gag reflex; you can use it for patients who are more alert but still need their airway protected. Do not use a nasal airway for any patient who has any sort of facial or head injuries. 

My patient needs to have an oral airway inserted. How do I know what size to use?

To be precise in choosing the correct size, you’d have to measure from the corner of the patient’s mouth to the angle of the jaw just below the ear. The distance should equal the distance from the flange of the airway to the tip. If you use an airway that is too small, the patient’s tongue will not stay positioned in the anterior part of the mouth. If you use an airway that is too large, you’ll push the patient’s tongue toward the epiglottis and obstruct the airway. With practice and experience, you should be able to select from the sizes available which would be best for your patient.

My patient has a prescription for chest physiotherapy. Can I delegate this to unlicensed assistive personnel (AP)?

In certain situations, chest physiotherapy can be delegated to appropriately trained AP. However, it is still your responsibility to assess the patient, review laboratory and x-ray results, and determine whether or not the patient is stable and can tolerate the procedure. 

Documentation

Documentation is an essential component of patient care. Not only does it provide information about the care you give and the status of your patient, but it also communicates information to other healthcare workers to help assure both quality and continuity. The format used for documentation varies from agency to agency, so be sure to familiarize yourself with your agency’s format and follow it. Use only approved abbreviations and make sure all documentation is clear, concise, and legible. Maintain privacy and confidentiality of patient information at all times.

Mandatory compliance with the privacy rule of the Health Insurance Portability and Accountability Act of 1996 (HIPAA) was introduced in 2003 to help ensure that patient information is kept confidential and to give patients more control over their personal healthcare information and who has access to it. HIPAA originally required written consent for disclosure of all patient information. Because this sometimes delayed the process of giving patients timely care, the act was revised. Now healthcare providers are only required to notify patients of their privacy policy and to make a reasonable effort to obtain written acknowledgment of this notification.

All healthcare providers, including students, have a legal and ethical obligation to follow HIPAA regulations. In clinical settings, students should gather only the information from the patient’s medical record that they need to provide safe and efficient care. Any written material students prepare and share, submit, or distribute must exclude the patient’s name, room number, date of birth, medical record number, and any other identifiable demographic information.

Tips for documentation

Documentation for airway management should include the following information specific to the procedure being performed and any other pertinent information. For all facets of airway management, be sure to document the patient’s response and tolerance of the procedure as well as any patient and family teaching done.

Chest physiotherapy (CPT)
· the date and time CPT was performed

· breath sounds, heart rate, and oxygen saturation before and after CPT

· the type and duration of CPT performed (postural drainage, percussion, vibration)

· the anatomical area where CPT was performed 

· whether the patient was able to cough or required suctioning after CPT

· the amount, color, consistency, and odor of secretions produced

 Endotracheal tube care
· the date and time of care

· the depth and position of the tube

· the appearance of the mouth, lips, and any other areas in contact with the tube, securing device, or tape 

Nasopharyngeal airway
· the date and time the airway was inserted

· the reason the airway was inserted

· the size of the nasopharyngeal airway

Oropharyngeal airway
· the date and time the airway was inserted

· the reason the airway was inserted

· the size of the oropharyngeal airway

 Suctioning 

· the date, time, and frequency of suctioning

· breath sounds, heart rate, and oxygen saturation before and after suctioning

· pre- and postsuctioning hyperoxygenation

· the amount, color, consistency, and odor of secretions

 Tracheostomy care
· the date and time of care

· respiratory assessment findings before and after care

· the appearance of the tracheostomy site and surrounding skin

· the type and size of the tracheostomy tube

· the amount, color, consistency, and odor of secretions
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