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Tracheostomy Care

Mohammed Alnijoumi and Troy Whitacre

1 Introduction

Tracheostomy placement is an important step for ventilator
weaning in those with prolonged mechanical ventilation
needs. Like other invasive procedures and chronic tubes, care
must be taken to ensure delivery of the intended benefits and
to guard against complications from such a chronic foreign
body. The presence of the tracheostomy assists weaning from
the mechanical ventilator and potentially allows those who
need life-long mechanical ventilation to live at home.
However, the chronicity of the foreign tube could lead to
stomal injury, tracheal stenosis, hemoptysis, and tracheal
infections.

In this chapter, we discuss the care of the tracheostomy
tube in the immediate post-placement period, weaning,
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speaking valve placement, capping trials, decannulation, and
chronic long-term care of the tracheostomy tube for those
who are dependent on one.

2 Tracheostomy Care

The procedure for insertion of a tracheostomy tube is dis-
cussed in detail in chapter Airway Access.

It is worth noting that tracheostomy tubes have different
characteristics (Table 1). They are available in assorted sizes,
based on either the International Standard Organization

TaBLE 1 Characteristics Size:
and features of tracheos-

tomy tube International Standard

Organization (ISO):
6,7,8,9,10
Jackson:
4,6,8,10
Length:
Standard
Extended Length (XLT):
Proximal i.e., Vertical
Distal i.e., Horizontal
Type:
Single Cannula
Dual Cannula
Fenestration:
Present

Absent
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TABLE 1 (continued) Shaft:

Curved
Angled
Cuff:
Absent
Present
Air-filled
Water-filled
Low-pressure, High-volume

High-volume, Low-pressure,
i.e., Tight-to-shaft

Foam
Material
Metal:
Stainless Steel
Sterling Silver
Non-metal
Silicone

Polyvinyl Chloride (PVC)

Polyurethane

(ISO) or Jackson sizing. Each size has a different internal
diameter (ID) and outer diameter (OD) with varying lengths
(specific lengths and diameters of the same size may also dif-
fer from company to company). It is very important to famil-
iarize one’s self with the products available to him or her,
given the difference in measurements between manufactur-
ers. A tracheostomy tube could come as a single- or dual-
cannula tube depending on the presence of the inner cannula
(Fig. 1). Most tracheostomy tubes come with a dual cannula
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FiGURE 1 (a) Disposable inner cannula (size 8); (b) Non-disposable
inner cannula (size 6); (¢): Non-disposable inner cannula with inte-
grated decannulating plug

which allows for seamless cleaning and care of the tube. This
minimizes tube clogging by allowing the removal of the inner
cannula when needed. Tracheostomy tubes made from sili-
cone often come as a single cannula tube given the inherent
resistance of silicone to microbial growth. The tracheostomy
tube shaft could be angled or curved as it enters the airway.
The curvature should allow for minimal pressure to be placed
on the posterior wall of the trachea. Most tracheostomy tubes
used are non-fenestrated. The presence of a single, or multi-
ple openings along the shaft’s angulation or curvature makes
the tube a fenestrated tube. Fenestrated tracheostomy tubes
are designed to channel more airflow to the larynx and vocal
cords and hasten phonation when the cuff is deflated and a
speaking valve is present. However, given the location of the
fenestrations, they are often occluded by the posterior wall of
the trachea and could lead to granulation tissue formation
and the potential for tracheal stenosis. The tracheostomy tube
comes in standard lengths. However, an extended length
(XLT) tracheostomy tube is also commercially available. The
extended length portion of the tube could either be proximal
(i.e., horizontal) or distal (i.e., vertical). The proximal XLT
tracheostomy tubes are often useful in obese patients since
they take into consideration increased soft tissue mass at the
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neck. The distal XLT may be helpful in patients when the
distal end of the tracheostomy tube is rocking against the
tracheal wall as it angles into the airway. The distal extra-
length tube also allows it to be parallel to the tracheal lumen
and minimizes obstruction. Additionally, custom-made tra-
cheostomy tubes are an option offered by most manufactur-
ers for those who require specific sizes and/or lengths.

The presence of a ‘balloon’ cuff differentiates a cuffed tra-
cheostomy tube from a cuffless one. Cuffless tubes tradition-
ally have a better profile and are preferred for patients who are
no longer dependent on ventilatory support and have pro-
gressed to a speaking valve or capping trial. The balloon cuff is
often filled with air, although some manufacturers recommend
water. The most frequent type of cuff is a high-volume, low-
pressure cuff. This allows it to conform to the airway diameter
without significant transluminal pressure; thus, mitigating the
risk of tracheal mucosal ischemia and injury. However, low-
volume, high-pressure cuffs are also available, known as tight-
to-shaft cuffed tubes. The slim profile, without the significant
ridges associated with traditional tracheostomy cuffs when
deflated, encourages the passage of air around the tracheos-
tomy tube. This provides an enhanced opportunity for phona-
tion and is intended for patients who require infrequent cuff
inflation and mechanical ventilatory support. Foam cuffed
tracheostomy tubes are also marketed. Made of polyurethane
foam covered with a silicone sheath, they have a high residual
volume and hence tend to conform to the airway better. The
pilot balloon (cuff) is deflated during insertion then opened to
ambient air once it is placed into the airway. The balloon
expands and contracts with the respiratory cycle which pro-
motes a favorable seal to the tracheal wall. It is important to
place the correct-sized foam-cuffed tracheostomy tube as too
small of the tube may not provide an adequate seal.

Tracheostomy tubes are manufactured from a variety of
materials including stainless steel, sterling silver, silicone,
polyvinyl chloride (PVC), and polyurethane. Metal
tracheostomy tubes have a slim profile and are resistant to
microbial growth. They are also easy to clean and sterilize if
needed. However, they lack a balloon cuff and the 15-mm
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connector to attach to the mechanical ventilator. Non-metal
tracheostomy tubes are softer and tend to better conform to
the patient’s anatomy. However, despite the resistance to
biofilm formation, their presence in the trachea leads to sur-
face changes and degradation of the polymeric chain.

The obturator (Fig. 2), which accompanies all types of tra-
cheostomy tubes, facilitates insertion. They should be used

FIGURE 2 Tracheostomy
obturator
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during tracheostomy changes and be readily accessible-
preferably at the head of the bed in hospitalized patients.

3 Post-placement Care

Immediately after tracheostomy placement, the cuff should
be inflated, and mechanical ventilation continued. The tra-
cheostomy tube is secured with commercially available tra-
cheostomy ties, most of which are made of cushioned material
and fastened to each side of the tracheostomy flange with
Velcro. Suturing the tracheostomy to the skin is optional in
the author’s experience. To guard against pressure injury or
ulceration, padded foam is routinely placed between the tra-
cheostomy flange and the sternal notch. A pressure injury is
most likely encountered at that location. Pre-cut drain
sponges suffice in patients with longer neck anatomy.
However, a heavier padded barrier might be helpful with
obese patients and those with shorter necks.

The tracheostomy tube size and type should be docu-
mented, and the tubes kept clean. Dual- cannula tubes come
with an inner cannula that allows for cleaning and ensures the
patency of the artificial airway. Inner cannulas may be either
disposable or non-disposable. Routine daily changing of the
disposable cannula is standard. For non-disposable cannulas,
two inner cannulas work better than one. The usable non-
disposable cannula is removed and replaced with the second,
pre-cleaned non-disposable cannula. This process allows for
easy cleaning of the recently removed equipment in prepara-
tion for the next change.

For tracheostomy tubes without inner cannulas, care must
be taken to educate personnel on removing and replacing the
entire tracheostomy tube in case of obstruction. Regardless
of the presence or absence of an inner cannula, a replacement
tracheostomy tube of the same brand and size, and possibly
one sized smaller, should be available for immediate use.

Skin in the peristomal area should be kept dry and clean
to decrease the risk of maceration and infection. The peristo-



434 M. Alnijoumi and T. Whitacre

mal site should be evaluated for signs of redness, tenderness,
and firmness. It is equally important to evaluate for signs of
pressure injury, especially under the flange. Adequate lighting
is an important prerequisite when providing tracheostomy
tube care.

If the tracheostomy tube is cuffed, pressure in the pilot
balloon should be evaluated when the patient is receiving
mechanical ventilation. Cuff pressure should be kept between
20-25 mmHg when inflated to guard against tracheal mucosal
ischemia and injury. Pressures over 30 mmHg should be
documented and reported to the team. High cuff pressure
requirements to maintain a seal may indicate a less than
adequate tracheostomy tube size and the tube should be con-
sidered for an exchange. For patients with cuffed tracheos-
tomy tubes undergoing speaking valve or capping trials, the
importance of fully deflating the cuff before these trials can’t
be overstated as significant morbidity and even death have
been reported. When a cuffed tube is no longer required
changing to a cuffless one should be considered.

Adequate humidification of the tracheostomy tube and
the distal airway is also essential. Since air flows in and out of
the tracheostomy tube, normal anatomic structures that pro-
vide heat and humidity are bypassed. Thick, tenacious secre-
tions may slowly accumulate that increase the risk of clogging
the tube with inspissated respiratory secretions. Heated (32—
34 °C) and humidified (100% relative humidity) air or
oxygen-enriched gas can be delivered using a heated humidi-
fier (Fig. 3a, b) or a disposable heat moisture exchanger
(Fig. 4),ensuring adequate secretion management and patient
comfort.

The tracheostomy tube is designed to be suctioned as
needed although scheduled suctioning is usually unnecessary.
Suction catheters should be advanced to the tip of the
tracheostomy tube before applying suction. Deeper suction-
ing practices are associated with mucosal injury of the tra-
chea and distal bronchi. Some reports showed that repeated
suctioning was found to decrease the rate of tube clogging in
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Ficure 3 (a) Heated passive humidifier. (b) Heated passive
humidifier

FiGURE 4 Disposable Heat-Moisture Exchanger (HME)

the general ward. Despite this, there is a body of evidence
showing repeated suctioning or deep suctioning may lead to
tracheitis. Additionally, the routine use of saline bullets to aid
in thinning respiratory secretions may lead to hypoxia and
could dislodge secretions and microbes from the tracheos-
tomy tube and displace them into the lower respiratory tract.

Protocolized tracheostomy care and specialized healthcare
teams to manage inpatient tracheostomy patients are impera-
tive. Studies evaluating the implementation of protocolized
care sets have shown a decrease in median time to evaluation
by occupational, physical, and speech therapy, and a decrease
in tracheostomy days and length of stay. Minimizing the time
to decannulation also resulted in shorter hospital stays.
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Multidisciplinary teams led to fewer tracheostomy-related
complications and higher use of speaking valves. One could
postulate that combining those two strategies is essential for
improving patient outcomes.

The team must beware that accidental tube dislodgement
can occur at any point of the care continuum. Management
depends on the timing of the event and the maturity state of
the stomal tract. If the tract is mature, replacing the tracheos-
tomy tube can usually be done promptly. The presence of a
second provider or a member of the healthcare team, if avail-
able, is favored. In the case of a less mature tract, replacement
of the dislodged tracheostomy may still be attempted.
However, if this step proves difficult or there are questions
regarding proper tube placement and the resting position of
the distal tip of the tube, it is usually safer to proceed with
trans laryngeal intubation to secure the airway. A thorough,
investigative evaluation of the stoma could then be per-
formed. Colorimetric capnometry and end-tidal CO2 capnog-
raphy are helpful adjuncts to ensure adequate placement.

4 Tracheostomy Weaning to Decannulation

4.1 Downsizing

If the patient is successfully weaned from the mechanical
ventilator and no longer requires ventilatory support, the
determination to continue care with a life-long tracheostomy
tube becomes the providers’ decision. This ultimately depends
on the patient’s condition, underlying clinical diagnosis, and
whether the clinical indication for placing the tracheostomy
tube still exists.

If it is determined that the tracheostomy tube is not going
to be needed for the ongoing treatment of the patient, and
the patient has successfully been liberated from the ventila-
tor, consideration to ‘downsize’ the tracheostomy tube is a
strategy that is routinely employed. Downsizing is commonly
the first step in the process of weaning from the tracheostomy
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tube and is performed before decannulation. For downsizing,
it is customary to decrease the size of the airway, one step at
a time, e.g. if the patient has a size 8.0 tracheostomy tube,
downsizing to a 6.0 would be considered standard. Whether it
is necessary to downsize further before decannulation is
another decision made by the provider. If it is determined
that further downsizing is appropriate, the final step would
customarily be to change to a 4.0 tracheostomy tube. The 4.0
is generally considered to be the smallest adult-sized airway
(in the author’s experience, the decision to downsize to a #4.0
tracheostomy tube is mostly unnecessary, and decannulation
can be considered when a patient is tolerating a size 6.0 tra-
cheostomy tube). After successful downsizing, speaking valve
and/or capping trials are often helpful in determining whether
decannulation is likely to be successful.

4.2 Passy-Muir Valve or Speaking Valve

David Muir is the inventor of the Passy-Muir speaking valve
(Fig. 5). As a muscular dystrophy patient with quadriplegia,
David suffered a respiratory arrest and endured a prolonged
course before he eventually underwent a tracheostomy place-
ment procedure. His frustration with the inability to commu-
nicate after the tracheostomy prompted him to invent the
one-way ‘speaking’ valve. The Passy-Muir (P-M) valve is a
device attached to the 15-mm connector on the protruding
end of the tracheostomy tube. During inspiration, the valve
opens and air (or oxygen-enriched gas if needed) enters
through the tracheostomy tube into the tracheobronchial
tree. During exhalation, however, the valve closes, and the
exhaled air exits through the larynx, oropharynx, and naso-
pharynx. The movement of exhaled air is what allows phona-
tion to take place. Added benefits of the P-M valve include
the potential to increase end-expiratory pressure and improve
swallowing and the sense of smell. But more importantly, it
aids with weaning while allowing for phonation and may has-
ten decannulation.
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FIGURE 5 (a) Passy Muir valve. (b) Warning on the PMV box to
ensure the balloon cuff is fully deflated

The use of a P-M valve is recommended and encouraged
after being liberated from mechanical ventilation. Speaking
valve trials are customarily performed under supervision,
especially with the initial placement. This can be done by the
speech and language pathologist and/or by a respiratory
therapist. Certain criteria should be met before this process is
left to nursing staff to supervise. When first attempted, the
patient must be awake. Patient position is not necessarily
important-whether laying down or sitting up-however, in the
author’s opinion, the head of the bed should be elevated at
least 30° for the initial trials. Communicating with the patient
on what to expect once the P-M valve is applied helps allevi-
ate the anxiety that often accompanies its’ placement since
the initial sensation is often overwhelming. Once the valve is
applied, the patient’s condition is monitored for signs of
respiratory distress. It is our practice to ensure that the
patient is awake and following commands and can personally
remove the speaking valve or call for assistance if respiratory
distress develops before placement trials are transitioned to
nursing staff supervision only.
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The duration of the initial speaking valve trials depends on
multiple factors, usually related to the patient, e.g., lack of
active respiratory infections and/or the presence of manage-
able secretions, length of mechanical respiratory support, and
the ability to move the upper extremities without limitations
(patient overall strength).

As part of the weaning process to eventual decannulation,
tolerating the P-M valve trials is essential.

4.3 Capping Trials

An alternative to a P-M valve, capping the tracheostomy also
simulates decannulation. The device used is called a tracheos-
tomy cap or a tracheostomy plug and is usually packaged
along with the cuffless tracheostomy tube (Fig. 6). However,
unlike a P-M valve, capping the tube directs air movement in
and out of the respiratory tract during both inhalation and
expiration exclusively through the normal anatomical path-
way. As such, the patient is less dependent on the tracheos-
tomy, but with a higher imposed work of breathing due to the
increase in resistance encountered by the presence of the
tracheostomy tube within the lumen of the airway.

FiGURE 6 Tracheostomy cap/plug
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Ideally, if the patient is tolerating the smallest desired tra-
cheostomy tube, capping trials would be initiated after suc-
cessful use of a P-M valve. However, at institutions without
access to a P-M valve, capping trials can begin in the place of
the valve. The duration of capping trials depends on patient
tolerance. As with the P-M valve, successful capping trials
depend on patient strength, manageable secretions, and the
absence of uncontrolled respiratory infections. If the patient
is tolerant of the initial trial, a full day of capping could be
attempted.

Once the patient tolerates a 48-hour continuous capping
trial, the patient is considered eligible for decannulation in
the author’s practice and experience.

4.4 Decannulation

Decannulation, the process of removing the tracheostomy
tube, is a rather simple procedure and may be performed in
the inpatient or outpatient setting.

At the time of decannulation, the patient is placed in the
semi-recumbent position, with the head of the bed elevated
to at least 30°. The neck is kept slightly hyperextended.
Occasionally, a sitting position with neck hyperextension is
preferred. The tracheostomy tube is then removed com-
pletely (for cuffed tubes, ensure the cuff is fully deflated
before removal). The stoma site is covered with gauze and a
pressure dressing. The patient should be instructed to finger-
occlude the stoma site whenever she or he phonates. This
minimizes air movement through the stoma. The stoma will
normally close within 5-7 days of decannulation. If it fails to
close within 10-14 days, surgical approximation and closure
may be necessary.

Long-term Care

There are patients, who will require a tracheostomy tube
indefinitely. Those patients and their caregivers often experi-
ence a great deal of anxiety regarding the presence of a tra-
cheostomy tube and its care. Adequate education before
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discharge from the hospital is crucial to alleviate any associ-
ated distress. To ascertain adequate learning of the required
steps in tracheostomy care, patients or their caregivers should
be taught about the device and then be able to demonstrate
proper care, cleaning, and changing of the tracheostomy tube.
Repeated evaluation and demonstration of their technique at
set intervals ensures adequate retention and solidifies their
competence. Formal education for family and caregivers has
led to a decrease in the anxiety associated with tracheostomy
care as well as the rate of hospital readmissions.

Tracheostomy tubes should be changed as per manufac-
turer recommendations and not be kept in place longer than
suggested. Scanning electron microscopy images of some sili-
cone, PVC, and polyurethane tracheostomy tubes demon-
strate evidence of surface changes and degradation of the
polymeric chains in as early as 30 days. The risk of infection
also increases at 3 months.

Guidelines

Helpful consensus statements and guidelines are published
from two, well-recognized professional organizations: The
American Academy of Otolaryngology — Head and Neck
Surgery and The American Association for Respiratory Care.

We encourage providers taking care of tracheostomy
patients to review those regularly.

¢ C(Clinical Consensus Statement: Tracheostomy Care.

e AARC Clinical Practice Guidelines: Management of
Adult Patients with Tracheostomy in the Acute Care
Setting.
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