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Tracheostomy Emergencies

Introduction
Tracheostomy refers to a surgically created opening in the anterior neck for 

placement of a tube to secure an airway. These tubes may be temporarily or per-
manently used as a definitive airway to facilitate oxygenation and ventilation.   

It has been estimated that more than 100,000 tracheostomies are performed 
annually in the United States alone.1 They may be placed for prolonged intuba-
tion, advanced neuromuscular disease, emergent situations due to upper airway 
obstruction or the inability to intubate, or following surgical resection of the 
airway due to cancer. Up to 10.7% of patients who are mechanically ventilated 
for more than 12 hours in the intensive care unit may undergo tracheostomy.2 
One study of 4,776 patients suggested that the complication rate in patients who 
received tracheostomy tubes associated with acute respiratory failure may be as 
high as 60.7%.3 

Background

Tracheostomy Overview

A tracheostomy commonly is done through an open surgical approach or via 
percutaneous Seldinger technique, either at the bedside or in the operating room. 
Tracheostomy differs from emergent cricothyroidotomy in that the opening 
generally is made below the level of the cricoid cartilage rather than above. In 
general, these procedures are performed by general surgeons or otolaryngologists 
rather than emergency physicians. 

Historical Perspective

In Egypt, hieroglyphs display images consistent with tracheostomy dat-
ing as far back as 3600 B.C. There are also descriptions of this procedure per-
formed by Alexander the Great4 and Hippocrates. In the 16th century, Andreas 
Vesalius performed a successful tracheotomy on a pig with a reed. This reed 
was later upgraded to pipe made with wire and leather, which later evolved into 
curved metal tubes with sponge cuffs. Based on these early designs, Friedrich 
Trendelenberg was able to produce a tube with an attached inflatable cuff in the 
late 1800s.5  

Anatomy

The cartilaginous structures that form the larynx are divided into three 
unpaired and six paired cartilages. The unpaired cartilages, listed from superior to 
inferior, are the epiglottis, thyroid, and cricoid cartilages. These cartilages provide 
the landmarks for emergent and surgical airway interventions. The thyroid carti-
lage prominence, known as the “Adam’s apple,” is easiest to palpate in males. The 
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EXECUTIVE SUMMARY
 z Common complications of tracheostomy include infection 

(tracheitis, cellulitis, pneumonia) and clogged tracheal tube. 

 z Exchanging a tracheostomy tube within the first week after 
placement is associated with a high rate of complications. If 
possible, this procedure should be done by a surgeon. When 
the track is mature (four weeks), exchange can be done in the 
emergency department. 

 z A tracheostomy tube may need to be replaced if the tube is 
clogged and exchanging the inner cannula or suctioning is 
not effective. More often they are exchanged because the 
parts are broken or dislodged. 

 z A potential fatal complication is erosion into the innominate 
artery. This can be compressed by hyperinflation of the bal-
loon or manually by placing a finger into the stoma and 
applying pressure anteriorly. 

cricoid cartilage is just below the thyroid 
cartilage, separated in the vertical plane 
by the cricothyroid membrane. This 
membrane is the anatomic target of the 
surgical cricothyroidotomy. 

The cross section of the trachea has a 
D-shaped appearance, with the flattened 
portion of the “D” making up the pos-
terior wall. The hard, cartilaginous rings 
make up the curve but do not continue 
around the complete circumference of 
the trachea. The posterior wall is com-
prised of the membranous portion of 
the cartilaginous rings and is more sus-
ceptible to injury. The thyroid is located 
anterior to the trachea but below the 
level of the cricoid cartilage. The bilateral 
lobes cover the trachea laterally. The infe-
rior thyroid artery supplies blood to the 
cervical trachea. The jugular veins are just 
lateral to the trachea on both sides, and 
the innominate (brachiocephalic) artery 
crosses over the right anterolateral tra-
chea at approximately the sixth to tenth 
tracheal rings.  

A tracheostomy tube generally is 
inserted below the level of the cricoid 
cartilage (see Figure 1), as opposed to 
a surgical cricothyroidotomy, which is 
performed above this level. The distal 
tip of the tube sits in the trachea below 
the level of the vocal cords but above the 
level of the carina.

Tracheostomy Tube  
and Components

Typically, the tracheostomy tube has 
the following three components: outer 
cannula, inner cannula, and an obtura-
tor. (See Figure 2.) The outer cannula is 
the curved tube that is inserted through 
the stoma and holds the tracheostomy 
open. The external portion consists of 
wings bilaterally known as the neck plate 
or flanges. These flanges serve as the 
attachment points for the tracheostomy 

ties. The neck plate also is the site of 
important information about the trach, 
including the brand name of the manu-
facturer and whether the trach has a cuff, 
although the presence of a pilot balloon 
gives away this information as well. The 
size of the cuff will be listed, as well as 
the inner diameter (ID) and the outer 
diameter (OD) of the cannula.

The outer cannula requires a tool for 
insertion, known as an obturator. This 
should always be kept at the bedside with 
the tracheostomy patient in case of tube 
dislodgement. The obturator fits inside 
the lumen of the outer cannula and 
extends past its distal tip. This provides a 
smoother, blunter tip for easier and safer 
insertion so that the outer cannula tube 

tip does not create a false tract or dam-
age the posterior tracheal wall during 
insertion. The obturator does occlude the 
airway while it is in place and must be 
removed immediately after the trach tube 
is inserted through the stoma. The obtu-
rator removal is immediately followed by 
insertion of the inner cannula. The inner 
cannula slides into the outer cannula and 
locks into place via plastic locking tabs. 
The trach cuff, if present, is inflated as 
the final step. 

The inner cannula may be disposable 
or permanent. A disposable cannula 
usually is discarded daily, while a perma-
nent cannula requires frequent removal 
and cleaning to prevent the buildup 
of mucus. When the inner cannula is 

Figure 1. Tracheostomy Anatomy
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being exchanged or removed, the patient 
will be able to breathe normally as the 
outer cannula holds the stoma patent. 
However, it is important to note that 
the inner cannula usually provides the 
adapter necessary for attachment of a 
ventilator or bag valve device. Without 
the inner cannula inserted, the patient 
cannot be mechanically ventilated.6 

Patients who no longer require posi-
tive pressure ventilation may have their 
tracheostomy tubes exchanged for an 
uncuffed tube while they await complete 
decannulation. Uncuffed tubes have the 
benefit of lower incidences of tracheal 
mucosa damage because there is no cuff 
pressure on the trachea. However, they 
cannot be used in patients who are still 
a significant aspiration risk, since gastric 
contents can make their way into the 
lungs around the lumen of the tube. 
Uncuffed tubes also are inappropriate 
for patients who require supplemental 
oxygen, since the patient inhales air from 
both the trach tube and the oropharynx 
simultaneously. Thus, a hypoxic patient 
with an uncuffed tube should have oxy-
gen applied both to the tracheostomy 
by trach mask and to the oropharynx 
by face mask or nasal cannula. If there 
is a deterioration in respiratory status, 
the patient’s uncuffed tube should be 

exchanged for a cuffed tube so that the 
patient can be mechanically ventilated. 
Otherwise, the ventilated air would 
escape superiorly through the orophar-
ynx without the cuffed seal. 

Fenestrated tubes may have one hole 
or multiple holes in both the inner and 
outer cannulas. The fenestrations allow 
air to pass through both the tracheos-
tomy tube and through the oropharynx. 
This may allow the patient to vocalize, 
but it increases the risk of aspiration 
events, since oral and gastric contents 
have an opportunity to enter the lungs, 
even with a cuff inflated. If a patient 
requires positive pressure ventilation 
emergently, a non-fenestrated inner 
lumen may be passed through the 
fenestrated outer cannula to allow for 
short-term positive pressure ventilation. 
It should be followed by the exchange of 
the fenestrated outer cannula for a non-
fenestrated trach as soon as possible. 

Speaking valves are another option 
for patients with uncuffed tubes who 
wish to recover some ability to phonate. 
These are removable one-way valves that 
attach to the inner cannula adapter. The 
valve allows air entry through the trache-
ostomy on inhalation but closes during 
exhalation. This forces exhaled air around 
and past the uncuffed or deflated tube, 

allowing the air to pass the vocal cords 
and out the oropharynx, creating speech. 
When the speaking valve is attached, the 
trach tube absolutely must be deflated or 
uncuffed or else the patient will not be 
able to exhale at all, which could result in 
respiratory distress or death.7 It should 
be removed immediately in the event 
of any respiratory distress or emergent 
situation. 

Air that flows through a trach tube 
bypasses the heating and humidifying 
process that is usually performed by 
the upper airways. Patients with a trach 
should be provided with humidified oxy-
gen to prevent formation of thickened 
secretions and mucus plugs. Patients may 
present with their own heat and moisture 
exchanger, which is an attachable device, 
or they may require a humidified trach 
mask while present in the emergency 
department. 

Common Indications  
for Placement

A list of common indications is sum-
marized in Table 1.8 There are a few 
contraindications to tracheostomy as 
a procedure. An overlying infection at 
the site of the procedure presents a risk 
of inoculating the blood or the airway, 
causing further infection. Patients on 
anticoagulation deserve additional 
consideration and may require reversal 
agents or replacement of blood products 
prior to the procedure. Abnormal neck 
anatomy, obesity, or an unstable cervical 
spine may present relative contraindica-
tions to surgery; however, risk vs. benefit 
should be made on a case-by-case basis.9 

The Tracheostomy Procedure

The cricothyroid membrane is the 
location of the incision for an emergent 
surgical cricothyroidotomy, a procedure 
emergency physicians must be familiar 
with. A tracheostomy differs from a cri-
cothyroidotomy since the tube is passed 
between two of the upper tracheal rings 
This is generally not a procedure per-
formed by emergency physicians.

More than 100,000 tracheostomies 
are performed in the United States every 
year.10 Medical critical care intensivists 
typically perform the percutaneous dila-
tional (Seldinger) technique rather than 
surgical or open tracheostomy. It is asso-
ciated with decreased stoma infection 

Figure 2. Tracheostomy Tube

Key components of a standard tracheostomy tube. 1 – Outer cannula with faceplate, 2 – Inflation 
port and pilot balloon, 3 – Cuff, 4 – Inner cannula, 5 –Obturator.



136     Emergency Medicine Reports / June 15, 2021  ReliasMedia.com

and improved scar cosmesis.11 This pro-
cedure may be performed in the operat-
ing room or at the bedside depending on 
provider preference and patient clinical 
condition.  

The percutaneous procedure begins 
with a midline vertical incision over 
the space between the first and second 
tracheal rings or the second and third 
tracheal rings. This site can be identified 
by landmarks or, more often, by bron-
choscopy guidance, which is able to illu-
minate the site from within the trachea 
to mark the desired skin incision location. 
Dissection is performed and then the 
trachea is breached by a 14 G introducer 
needle at a slight angle to avoid injuring 
the posterior tracheal wall. Placement is 
confirmed with bronchoscopy visualiza-
tion and aspiration of air. A guidewire 
then is introduced, followed by removal 
of the introducer needle, and then a 
single dilation is performed until the tra-
cheostomy tube can be introduced. The 
cuff is then inflated, and tube placement 
is confirmed with usual methods, includ-
ing capnography, chest rise, and breath 
sounds. Finally, the orotracheal tube is 
removed, and the tracheostomy neck 
plate is sutured to the skin. 

Surgical, or open, tracheostomy is typi-
cally performed in the operating room 
under general anesthesia. This procedure 
begins with a midline vertical skin inci-
sion 1 cm below the cricoid cartilage. The 
subsequent layers of subcutaneous tissue 
and platysma are divided or dissected. 
Strap muscles are retracted. The thyroid 
isthmus is either divided or retracted 
if it is mobile. A hook is used on the 
cricoid cartilage to elevate the trachea 

prior to tracheal incision. The existing 
orotracheal tube is retracted slightly to 
allow for the passage of the tracheostomy 
tube through the incision, followed by 
the trach inner cannula. The new cuff is 
inflated, the ventilator is attached, and 
placement is confirmed prior to removal 
of the previous orotracheal tube. The 
trach then is secured by suturing the 
trach flanges to the skin.12

Routine Care and Maintenance

Patients and families may be helpful 
sources of information, since they likely 
have received education and training on 
several aspects of tube management and 
maintenance. If needed, the emergency 
physician also can request that the fam-
ily retrieve device-specific supplies or 
replacements from home. Generally, 
patients also will have a replacement or 
backup tracheostomy tube of the same 
size in the event of device malfunction 
or complication, and ideally will bring 
this to the hospital with them. A prod-
uct manual and quick reference guide is 
readily available on the device manufac-
turer’s website and is a useful source of 
information. 

The provider should take note of the 
specific size, device type, and brand (ex. 
6.5 cuffed single-cannula). The sizing 
of the tube (ex. 6.5) refers to the inner 
diameter of the tracheostomy tube in 
millimeters. The stoma of the tracheos-
tomy tube should be inspected for any 
signs of infection, including redness, 
warmth, and purulent drainage. The pres-
ence of additional features, such as tube 
fenestrations and speaking valves, also 
should be noted.

If the tracheostomy tube is cuffed, the 
cuff pressure should be checked using 
a handheld manometer. The purpose of 
the cuff is to prevent an air leak during 
positive pressure ventilation as well as to 
prevent aspiration of secretions or vomit 
into the respiratory tract.13 The ideal cuff 
pressure to accomplish both of the goals 
is 20-30 cm H2O.14 Excessive pressures 
may impair tracheal mucosal blood flow, 
leading to tracheal injury.15 Over time, 
this can lead to tracheal stenosis or dila-
tion, tracheomalacia, or fistula, making 
future airway interventions more dif-
ficult. A recent prehospital study of one 
helicopter-based emergency medical 
services (EMS) service reported that 
patients transported from a referring 
hospital or EMS agency had a mean 
endotracheal tube cuff pressure of  
70 cm H2O, with many exceeding  
120 cm H2O.16 Care should be taken not 
to overinflate the cuff and to monitor for 
excess pressures. 

Regular cleaning of the tracheostomy 
tube and stoma is essential in preventing 
infection, tube obstruction, and other 
device complications. If the patient has 
a reusable inner cannula, they should 
be instructed to clean it on a daily basis 
by soaking it in a solution of hydrogen 
peroxide for several minutes and then 
brushing the cannula with a soft tip 
brush.17 Equipment should be rinsed 
in sterile water or saline prior to reuse. 
Patients with a disposable inner can-
nula should have this replaced at regular 
intervals. The stoma should be inspected 
for secretions or drainage and should 
undergo routine wound care. Clean 
dressings should be applied regularly, 
and soiled tube ties should be replaced as 
needed. 

One of the more common procedures 
involved with tracheostomy tube man-
agement is the use of suction to remove 
excessive secretions or aspirated material 
from the tube lumen. Obstruction of the 
tube should be considered in all trache-
ostomy patients with respiratory issues, 
particularly in those who show signs of 
hypoxia, dyspnea, respiratory distress, 
or have high inspiratory pressures on 
mechanical ventilation. A closed-suction 
system may be used inline with ventila-
tor tubing during mechanical ventila-
tion, while an open system may be used 
for patients using passing supplemental 

Table 1. Common Indications for Tracheostomy8

• Acute respiratory failure with expected need for prolonged mechanical 
ventilation

• Failure to wean from mechanical ventilation
• Upper airway obstruction

 - Infections (epiglottitis, Ludwig’s angina, etc.)
 - Foreign body
 - Edema
 - Neoplasm/mass

• Airway protection
 - Traumatic brain injury
 - Neuromuscular disease
 - Inability to manage secretions

• Difficult airway (when less invasive techniques not successful)
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oxygen or those on room air oxygen. (See 
Figure 3.) 

The patient should be appropriately 
monitored and preoxygenated for at 
least 30-60 seconds prior to suctioning. 
Aseptic technique should be main-
tained throughout the procedure. The 
suction catheter should be advanced 
10-15 cm through the inner cannula, at 
which time a suction pressure of 80-120 
mmHg should be applied while slowly 
withdrawing the catheter over 10-15 
seconds.18 Complications of suctioning 
include damage to the tracheal mucosa, 
hypoxia from temporary interruption in 
ventilation, arrhythmia, and increased 
intracranial pressure.19 Instillation of nor-
mal saline before suctioning may have an 
adverse effect on oxygen saturation and is 
no longer recommended.20 

Certain clinical scenarios may require 
the emergency medicine physician 
to exchange the tracheostomy tube. 
This should only be done a minimum 
of seven days after initial tube place-
ment to ensure the stoma and tract 
are mature to avoid the increased risk 
of false tract creation. The emergency 
physician should gather equipment to 

replace the tube, including a tube of the 
same size and one smaller, as well as 
supplies for a backup airway should the 
exchange be unsuccessful. The patient 
should be placed in a semi-recumbent 
position with the neck slightly extended 
and should be preoxygenated for sev-
eral minutes. The tube cuff should be 
deflated, and the original tube should 
be removed. A new tube lubricated with 
water-based jelly (with obturator in 
place) should be inserted to the stoma at 
a 90-degree angle and pushed downward 
in a sweeping motion. The obturator 
should then be removed, the inner can-
nula inserted, and the cuff inflated to 
an appropriate pressure. Alternatively, 
a bougie may be used to facilitate tube 
exchange.18 

Oxygenation and Ventilation

Depending on the circumstances 
under which the tube was initially placed, 
as well as ongoing indications for use, 
there are several options to oxygenate 
and ventilate the patient. If supplemental 
oxygen is provided, it should be warmed 
and humidified to prevent thickening 
and hardening of secretions. 

Patients and families may be a use-
ful source of information, since they 
generally have received specific training 
regarding the ventilator device and mode 
of ventilation. The specific ventilation 
mode generally depends on the underly-
ing medical condition and the needs of 
the patient.

Many patients are able to spontane-
ously generate breaths but still require 
some form of supplemental oxygen. In 
such cases, a tracheostomy mask may be 
used, which is similar in appearance and 
concept to a nonrebreather face mask. 
(See Figure 4.) Color-coded dilution jets 
that can be found within a venturi mask 
kit also may be connected inline to the 
tracheostomy mask to provide a frac-
tion of inspired oxygen (FiO2) of 24% to 
60%.21

Finally, some patients may simply 
require the tube as a conduit to secure 
an airway and do not require supple-
mental oxygen or assisted ventilation. 
Patients who have had a tube placed due 
to chronic illness but who are improving 
and in the process of weaning from ven-
tilatory support also may not need sup-
plemental oxygen or assisted ventilation. 
Those in the final stages of the weaning 
process also may have a tracheostomy 
“button” or “plug” intentionally obstruct-
ing the tube lumen as a means to trial 
the patient’s ability to breathe without a 
tracheostomy.  

Considerations for Monitoring

The majority of patients presenting 
with tracheostomy emergencies should 
have multimodal continuous monitoring 
in place, including cardiac monitoring, 
frequent noninvasive blood pressure 
measurement, and continuous pulse 
oximetry. The emergency physician also 
should strongly consider using continu-
ous waveform capnography to confirm 
correct placement of the tube and to 
gain insight to the patient’s underlying 
respiratory physiology. Patients who 
require mechanical ventilation benefit 
from an inline continuous quantitative 
waveform capnography device connected 
between the patient end of the ventilator 
circuit and the 15 mm connector hub 
of the inner cannula. For patients using 
passive ventilation, a strategy of placing 
a nasal waveform capnography device 
at the tracheal stoma using common 

Figure 3. Tracheostomy Suction Devices

Common suction devices for use with tracheostomy tubes. 1 – Closed-system suction catheter 
(for use with mechanical ventilation tubing), a – Connecting port for suction tubing (connects to 
vacuum device), b – Manual thumb suction control valve, c – Connector port for tracheostomy tube, 
d – Connector port for ventilator circuit, 2 – Open tracheal suction catheter, e – Connecting port for 
suction tubing, f – Manual thumb suction control valve, g – Distal suction catheter tubing.
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tracheostomy equipment has been 
described.22 

Complications  
and Emergencies

Of the estimated 100,000 tracheos-
tomies placed annually in the United 
States, up to half may result in at least 
one complication. As many as 0.5% of 
patients who undergo tracheostomy 
will have a significant complication that 
leads to death.10 Complications associ-
ated with the percutaneous technique 
are higher at 10% compared to 8.7% for 
the open tracheostomy.23 In the pediatric 
population, tracheostomy-related deaths 
have been reported to be 10 times higher 
than those found in adults.24 Children 
younger than 12 months of age have a 
seven times greater risk of mortality with 
tracheostomy compared to those older 
than 1 year of age, and patients 1 to 4 
years old have a fourfold increased risk of 
complications compared to those older 
than age 13 years.25 Complications also 
are more likely with emergency trache-
ostomy placement compared to those 
performed as an elective procedure.26 
Mortality rates are higher in those who 
experience complications in the early 
postoperative period.27 

Specific complications related to tra-
cheostomy and tracheostomy tubes com-
monly are divided into early and delayed. 
(See Table 2.) Early complications 
generally arise in the operating room or 
directly following the procedure, while 

delayed complications may occur days, 
weeks, or years after the initial procedure. 
Specific complications that the emer-
gency physician should be familiar with 
are described in the following sections. 

Early

Creation of a false passage occurs 
when the tracheostomy tube is inserted 
between soft tissue planes of the anterior 
neck instead of the tracheal lumen. This 
may result in subcutaneous emphysema, 
respiratory distress, and the need for an 
emergent airway, which the emergency 
physician may be called upon to assist 
with, depending on local policy.

The most common complication that 
arises in both the early and delayed 
period is bleeding.4,26 This may be sec-
ondary to inadequate hemostasis or due 
to surgical complications. With initial 
placement or tube manipulation, it is 
possible to injure surrounding vessels and 
structures, such as the inferior thyroid 
vein, anterior jugular vein, or the thyroid 
isthmus.28 A more serious operative 
injury involves the innominate artery, 
which lies anterior to the ninth tracheal 
ring. Injury to this vessel is infrequent 
but is associated with high mortality and 
requires immediate ligation to prevent 
life-threatening bleeding and death.29 

For minor bleeding that occurs in the 
postoperative period, the first interven-
tion is to apply direct pressure. If bleed-
ing cannot be controlled with pressure, it 
could indicate a more serious underlying 

source, and a surgical consult should 
be obtained promptly. Use of a hemo-
static gauze product, topical thrombin, 
or topical tranexamic acid also may aid 
hemostasis. Consideration also should 
be given to correcting any underlying 
coagulopathy, such as thrombocytopenia, 
or reversing any anticoagulant the patient 
may be taking.

A significant complication that is more 
prevalent in an emergent tracheostomy 
compared to an elective procedure is the 
development of pneumothorax, particu-
larly early in the postoperative period.25 
Patients who develop pneumothorax may 
present with sinus tachycardia, ipsilateral 
decreased or absent breath sounds, dys-
pnea or hypoxia, and other signs of respi-
ratory distress.30 Adjuncts to the physical 
exam for diagnosis include a chest X-ray, 
which may show lung markings that do 
not extend to the lung periphery or a 
deep costophrenic angle. Supplemental 
oxygen should be given to patients with 
pneumothorax regardless of their oxygen 
saturation. Small pneumothoraxes in an 
otherwise stable patient can be moni-
tored closely without further interven-
tion. For pneumothoraxes that are larger 
in size, bilateral, or in patients who are 
unstable, a pigtail or tube thoracostomy 
may be inserted for therapy. 

Subcutaneous emphysema is another 
possible complication that can develop 
after bag-valve ventilation, negative pres-
sure, or positive pressure ventilation. This 
also may develop after initial placement 
or an attempt at tube replacement cre-
ates a false passage through subcutane-
ous tissue. Treatment priority should be 
given to confirming correct placement 
of the airway device within the trachea. 
Direct visualization of the respiratory 
tract may be needed to assess the origin 
of the subcutaneous emphysema, since 
tracheal injury or leak may be possible. 
Most often, subcutaneous emphysema 
and pneumomediastinum are benign 
and self-limited and only require close 
observation.

Another possible complication 
includes injury of the recurrent laryn-
geal nerve (RLN) during surgery due 
to its close anatomic proximity. This 
nerve innervates the muscles that are 
responsible for sound and phonation 
in the larynx.31 Damage to one side of 
the RLN will affect the voice; however, 

Figure 4. Tracheostomy Mask
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bilateral nerve injury may lead to airway 
compromise secondary to denervation 
of the musculature involved with open-
ing the vocal cords and that normally 
helps prevent aspiration of oropharyngeal 
secretions.32 Evaluation for injury com-
monly is done by direct visualization 
of the vocal cords with a laryngoscopy. 
Minor injuries can be monitored for 
recovery prior to surgical intervention. 
A complete transection must be repaired 
operatively.33

Inability to insert the tracheostomy 
tube or failed airway is uncommon, but 
has been reported, and is particularly a 
concern for morbidly obese patients.34 In 
these instances, emergency orotracheal 
intubation or surgical cricothyroidotomy 
may be required.  

Delayed

Late complications following traches-
tomy may occur weeks, months, or even 
years after the initial procedure. Patients 
with these complications frequently 
require specialized equipment and 
resources, which the emergency physi-
cian should be familiar with. 

Tracheal stenosis (TS) typically occurs 
secondary to local granulation tissue 
formation or tracheal mucosal injury 
related to excess tracheostomy tube cuff 
pressures.35 TS results in airway narrow-
ing, which can lead to stridor, respira-
tory distress, retained secretions, and 
air trapping. It may present in patients 
with chronic tracheostomy tubes or even 

weeks to months after decannulation. 
Stenosis also can occur from an improp-
erly sized trach tube tip damaging the 
posterior tracheal wall, highlighting the 
importance of proper tube sizing. In gen-
eral, the smallest trach tube that permits 
adequate oxygenation and ventilation 
should be used. The use of high-volume, 
low-pressure cuffs to reduce damage 
also may help prevent TS. Several surgi-
cal options exist for the treatment of 
TS, including resection, dilation, and/
or stenting of the trachea.36 Practitioners 
should be aware of the possibility of 
silicon stents in place within the trachea 
for patients who have had surgery to cor-
rect TS. Orotracheal intubation may be 
difficult or impossible in patients with 
TS, and an emergent cricothyrotomy 
may be necessary if supportive care with 
nebulized bronchodilators, heliox, and/
or racemic epinephrine are not useful. In 
extreme cases, extracorporeal membrane 
oxygenation (ECMO) may be used to 
support oxygenation in patients with 
critical TS as a bridge to definitive surgi-
cal care.37 

Chronic excess elevation in cuff pres-
sure also may lead to abnormal dilation 
of focal segments of the trachea. This 
may lead to difficulty in obtaining a good 
cuff seal and difficulty in delivering ade-
quate tidal volumes when using positive-
pressure or mechanical ventilation due 
to a cuff leak. If possible, a tracheostomy 
tube or endotracheal tube cuff should 
be inflated distal to the dilated segment. 

Prompt ENT or surgical consultation is 
needed. 

Tracheomalacia is the dynamic expira-
tory collapse of the trachea due to weak-
ening of the cartilaginous structures that 
support the airways. Patients generally 
present with signs of airway obstruc-
tion, including wheezing and expiratory 
stridor, as well as signs of increased work 
of breathing. Tracheomalacia may lead 
to retained respiratory secretions and 
air trapping. Similar to tracheal steno-
sis, the treatment options are primarily 
surgical.38

Tracheoinnominate fistula (TIF) can 
occur in either the early or late phase 
and carries a high mortality rate. Most 
often, it occurs approximately four weeks 
after the initial procedure but may occur 
at any time.39 TIF occurs when there is 
erosion by the tube into the innominate 
(brachiocephalic) artery. This results in 
massive hemorrhage both externally 
and into the respiratory tract. Death 
can result from either asphyxiation or 
exsanguination. Risk factors for TIF 
include low placement of tracheostomy, 
malnutrition, prior radiation, and use of 
steroids.40 TIF may present initially with 
a minor, self-limited, sentinel bleed and 
should be considered in any instance of 
postoperative bleeding. 

Initial steps in management must 
focus on hemorrhage control. A recom-
mended initial action is to hyperinflate 
the tracheostomy cuff in an attempt 
to tamponade the bleeding. A cuffless 
tube should rapidly be exchanged with 
a cuffed tracheostomy or endotracheal 
tube. Digital compression also can be 
attempted by inserting the index fin-
ger through the stoma with the thumb 
placed externally in an attempt to com-
press the bleeding innominate artery 
against the sternum. If the patient is 
unstable, an airway must be established 
that will bypass and/or tamponade 
the fistula to prevent life-threatening 
hemorrhage into the respiratory tract. 
Passing a small endotracheal tube 
into the distal trachea (either through 
the tracheostomy stoma or from the 
oropharynx), posterior to the index 
finger, to facilitate ventilation may be 
needed. Emergent surgical consultation 
should be obtained as soon as possible. 
Definitive management requires opera-
tive repair via sternotomy or, in some 

Table 2. Complications of Tracheostomy35,54

Early Delayed
• False tract
• Bleeding
• Pneumothorax/ 

pneumomediastinum
• Subcutaneous emphysema
• Damage to local structures 

(thyroid, vasculature, trachea, 
cartilage, recurrent laryngeal 
nerve)

• Loss of airway

• Bleeding
• Tracheal stenosis
• Tracheal dilation
• Tracheomalacia 
• Tracheoinnominate fistula
• Tracheoesophageal fistula
• Infection

 - Surgical site/cellulitis
 - Tracheitis
 - Ventilator-associated pneumonia

• Mechanical complications
 - Obstruction
 - Accidental decannulation

• Device failure
 - Cuff rupture
 - Equipment fracture
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rare cases, an endovascular stent.39 (See 
Figure 5.)

Tracheoesophageal fistula (TEF) is an 
uncommon delayed complication follow-
ing tracheostomy. This commonly pres-
ents with increased secretions, dysphagia, 
recurrent aspiration pneumonias, abdom-
inal distention, and coughing after swal-
lowing.12,41 This results from an abnormal 
connection between the trachea and the 
esophagus after injury to the posterior 
tracheal wall and anterior esophagus. 
Barium esophagography aids in diagnosis 
by directly demonstrating this abnormal 
connection in patients who are able to 
swallow. TEF also may be diagnosed 
with the use of bronchoscopy or com-
puted tomography (CT) scan. Immediate 
treatment includes inflation of the cuff 
below the level of the fistula after tube 
exchange, prompt surgical consultation, 
and admission for surgical correction.41

Infections can occur at multiple dif-
ferent anatomic sites associated with 
tracheostomy. Patients may develop 
cellulitis or stomal infections, aspira-
tion, pneumonia, and tracheobronchitis. 
Patients with tracheostomy tubes lose the 
beneficial immune functions of the nasal 

passages and upper respiratory tract due 
to bypass of these upper airways. Risks of 
infection include prolonged hospitaliza-
tion, impaired immunity, poor nutrition, 
and underlying medical conditions.18 
Infection rates were found to be lower in 
percutaneous dilatational tracheostomy 
relative to open tracheostomy in a recent 
meta-analysis.42 Common organisms 
implicated in tracheostomy-associated 
infections include Pseudomonas aerugi-
nosa, methicillin-resistant Staphylococcus 
aureus (MRSA), Serratia marcescens, and 
Klebsiella pneumoniae.43 Broad-spectrum 
antibiotic coverage should be initiated in 
all suspected cases and appropriately nar-
rowed depending on respiratory culture 
results.

Strict wound care and routine clean-
ing and maintenance are essential after 
placement to decrease infection risk. 
Care should be taken to keep this area 
clean and dry. Cellulitis is a common 
post-operative infection that may occur 
around the stoma site. Inspection of the 
stoma and surrounding tissue may show 
redness, warmth, tenderness, induration 
of the skin, or purulent drainage from 
the stoma itself. Management of cellulitis 

includes replacement of the cannula, 
local wound care, and antibiotic therapy. 

Tracheitis in tracheostomy patients is 
thought to be secondary to colonization 
of the tube. The bacterial growth may 
cause increased secretions and edema 
leading to narrowing of the airway. 
Patients may present with fever, dyspnea, 
hypoxia, and signs of respiratory distress. 
A preceding viral illness may lead to bac-
terial tracheitis as a secondary infection.44 
Labs and imaging often are nonspecific. 
If there is a high suspicion based on 
physical exam alone, treatment should be 
started. If further diagnostic studies are 
warranted, diagnosis can be definitively 
made by bronchoscopy. Initial treatment 
of tracheitis is to secure the airway, fol-
lowed by broad-spectrum antibiotics 
with coverage that includes MRSA 
and Pseudomonas.43 The greatest risk for 
acquiring tracheitis is from poor trache-
ostomy care. The tracheostomy tube itself 
should be exchanged at least monthly to 
decrease the risk of infection.45 

Patients requiring chronic mechanical 
ventilation are at risk for ventilator- 
associated pneumonia (VAP). A recent 
meta-analysis reported decreased inci-
dence of VAP with early tracheostomy 
(≤ 7 days) compared with late inter-
vention in those requiring prolonged 
mechanical ventilation.46 All signs of 
infection require immediate evaluation 
and prompt medical treatment with 
close follow-up. The majority of patients 
with proven or suspected tracheostomy-
related infections will require admission 
for further evaluation and management. 

Obstruction of the tracheostomy 
tube is a significant complication in 
adults and the leading cause of trache-
ostomy-related deaths in the pediatric 
population.10 Obstruction can be due to 
secretions, blood, granulation tissue, or 
foreign body, although the most com-
mon cause of cannula obstruction is from 
mucous plugging.23 Attempts at assisting 
ventilation should be performed such as 
the “head tilt, chin lift” maneuver. 

If a patient is still in respiratory dis-
tress, any external devices that may be 
contributing to obstruction should be 
removed. This includes filters, speak-
ing valves, caps, or bandages. If device 
removal is unsuccessful in relieving the 
obstruction, the inner cannula should 
be removed, at which point a suction 

Figure 5. Tracheoinnominate Fistula

Reprinted from: Operative Techniques in Thoracic and Cardiovascular Surgery, vol. 14, Ailawadi G, 
Technique for managing tracheo-innominate artery fistula, p.p. 66-72, 2009, with permission from 
Elsevier.
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catheter should be inserted to remove 
any secretions or mucous plugging.47 
If the catheter cannot be fully passed 
through the tracheostomy,  a complete 
obstruction is present, or the tracheos-
tomy tube may be displaced. 

It is important to preoxygenate the 
patient while attempting to relieve the 
obstruction when possible to avoid 
hypoxemia. When bagging by the 
mouth, the cuff on the tube will need 
to be deflated to permit air to flow 
around the tube into the lungs. As a last 
resort, the tracheostomy may need to be 
replaced completely. If replacement is 
unsuccessful, oxygen should be adminis-
tered by both the stoma and the mouth 
until another definitive airway can be 
secured.10 After the airway has been 
secured, the patient’s oxygen saturation 
and waveform capnography should be 
monitored. 

Mechanical ventilation should be 
considered based on the patient’s work 
of breathing and underlying medical 
conditions. When mechanical ventilation 
is used, a cuffed tube is mandatory to 
prevent large air leaks. 

Decannulation, or accidental removal 
of the tracheostomy tube, has been found 
to be a significant complication in adults 
and is the leading cause of death in up 
to 2% of children who have undergone 
tracheostomy.25 It is imperative that the 
tube be replaced as soon as possible. 
Attempting replacement with a smaller 
tube may be required due to the risk 
of narrowing of the stoma, even with 
mature stomas that have been in place 
longer than two weeks. In tubes that 
have been in place less than two weeks, 
the tract will not yet be mature, and 
surgical consultation may be required.10 
Attempting to pass a new tube through 
a stoma has the potential to create a 
false passage, resulting in further com-
plications and the inability to oxygenate 
the patient. If replacement via stoma 
is unsuccessful, emergent endotracheal 
intubation may be required. Patients who 
have undergone laryngectomy will not be 
able to undergo orotracheal intubation.  

Equipment failures are another cat-
egory of delayed complications. Fractures 
of tracheostomy tubes and equipment 
are uncommon. When they occur, it is 
most often at the juncture of the neck 
plate and tube connection.18 Fracture 

fragments can be aspirated into the 
lower respiratory tract, resulting in signs 
of respiratory distress, including cough, 
choking, wheezing, or recurrent infec-
tion. The entire tube should be replaced, 
and bronchoscopy should be performed 
to remove any identified foreign body. 
Cuff failure from perforation may lead 
to a poor seal for ventilation, resulting in 
increased risk of aspiration or respiratory 
distress. The cuff also may be abnor-
mally distended, which can result in 
obstruction of the distal tip of the trach 
tube. For either of the mentioned situ-
ations, replacement of the trach tube is 
indicated. 

Special Populations  
and Considerations

One of the more common underlying 
etiologies for which a pediatric patient 
may have a tracheostomy tube is to 
assist in the management of a variety of 
congenital neurologic or neuromuscular 
conditions. Tracheostomy placement 
also may be recommended for pediatric 
patients with underlying craniofacial 
abnormalities, airway obstruction or 
abnormalities, or who require prolonged 

ventilation.46 Complications and mortal-
ity may be higher in pediatric patients 
with tracheostomy, although it has been 
suggested this is related to their underly-
ing conditions rather than to the trache-
ostomy procedure itself.48 

The key features and differences of the 
pediatric airway relative to the adult air-
way are highlighted in Table 3.  

A primary step in the initial manage-
ment of tracheostomy emergencies in 
the pediatric patient is to rapidly gather 
and prepare additional equipment and 
resources. Requesting additional per-
sonnel, including respiratory therapists, 
anesthesiologists, pediatric ear, nose, and 
throat (ENT) specialists, and/or inten-
sivists, should be considered based on 
local availability. Additional equipment, 
including extra tracheostomy tubes (one 
of the same size and one that is one size 
smaller), appropriately sized suction 
devices, bag-valve-mask, and backup 
airway equipment should be immediately 
available. 

Pediatric patients may be less able to 
cooperate with attempts at tracheostomy 
tube manipulation or other therapeutic 
interventions. Sedation and/or analgesia 

Table 3. Key Differences in the Pediatric Airway  
and Trachea Relative to Adult Patients48

Anatomic 
Region Anatomic Difference Implications

Head • Proportionally larger 
head and occiput

• Passive head and neck flexion 
while supine

• Consider placing a towel or roll 
between scapulae for neutral 
airway alignment

Oropharynx • Relatively larger tongue
• Smaller mouth opening

• Airway is more easily 
obstructed

• Need for appropriately sized 
equipment

Larynx • More anterior and 
superior

• Epiglottis is relatively 
larger and longer

• May make visualization of 
glottic opening more difficult

Trachea • Shorter distance to 
carina

• Narrower in diameter
• Smaller cricothyroid 

membrane (CTM)
• Cartilage (CTM and 

tracheal rings) not 
completely formed yet

• Easier to accidentally intubate 
right mainstem bronchus

• Increased resistance to airflow
• Surgical cricothyroidotomy 

contraindicated on pediatric 
patients < ~10 years49

• Airway structures more prone 
to collapse
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should be used in these cases. For 
patients who are in arrest or in extremis, 
the emergency physician should have a 
high suspicion for tube obstruction or 
other underlying respiratory process, 
since these are more likely underlying 
etiologies in the pediatric population. 
Pediatric patients with acute illness and 
who require admission likely will require 
transfer to a hospital with pediatric 
capabilities.  

Relative to younger adults, geriatric 
patients may have decreased range of 
motion of the mouth, head, and neck, 
making neck extension and airway man-
agement difficult. From a physiologic 
standpoint, the diminished cognitive 
ability of some elderly patients may affect 
their ability to cooperate with medical 
treatment.50 Muscle stiffness and atro-
phy may interfere with ideal positioning 
when attempting to manipulate trache-
ostomy tubes or perform airway proce-
dures.51 Elderly patients also may have 
diminished physiologic reserve, making 
timely management of tracheostomy 
emergencies essential. Geriatric patients 
who undergo placement of a tracheos-
tomy tube also have a higher mortality 
and are more likely to be ventilator-
dependent when discharged.52,53 

Discussions with patients and families 
regarding goals of care as they pertain to 
further tracheostomy tube management 
or airway interventions should occur. 

Respiratory tract secretions may cause 
discomfort to the patient and should 
be managed with gentle suctioning. 
Alternatively, anticholinergic medications 
that produce an antisialagogue effect, 
such as glycopyrrolate or scopolamine, 
may be used to decrease secretions. 
Supplemental oxygen to the tracheos-
tomy tube and analgesic medications also 
should be provided to prevent discomfort 
associated with “air hunger” and underly-
ing painful conditions. 

Summary
Management of tracheostomy emer-

gencies requires the use of specialized 
knowledge, resources, and equipment. 
Providers should elicit the underlying 
reason for placement of the tube, as 
well as other specific pertinent infor-
mation, including when the tube was 
initially placed, size and specific model 
of tube, and any history of tracheostomy 

complications. Initial steps in the man-
agement of the unstable patient include 
confirming that the tube is in the correct 
location, confirming the tube is patent 
(unobstructed), and providing supple-
mental oxygen and assisted ventilations 
as needed. Emergency physicians can 
manage many common tracheostomy 
emergencies independently, although 
when a serious or life-threatening com-
plication is identified, prompt surgical 
consultation is mandatory.
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CME/CE Questions
1. Which of the following should 

you consider when providing end-
of-life care to a patient with a 
tracheostomy?
a. Providing supplemental oxygen
b. Using anticholinergic medica-

tions to reduce secretions

c. Having a conversation with 
patient and family regarding 
goals of care

d. All of the above
2. What is the most common post-

operative complication in tracheos-
tomy patients?
a. Obstruction
b. Hemorrhage
c. Decannulation
d. Infection

3. What is the most common cause 
of obstruction in tracheostomy 
patients?
a. Secretions
b. Blood
c. Granulation tissue
d. Mucous plugging

4. Injury to which structure may cause 
airway compromise due to loss of 
the ability to appropriately open and 
close the vocal cords?
a. Cricothyroid muscle
b. Anterior innominate artery
c. Recurrent laryngeal nerve
d. Thyroid 

5. A patient presents with hemopty-
sis. The patient states that he had 
a single episode of a small amount 
of hemoptysis earlier today. The 
patient is approximately four weeks 
out from tracheostomy with a cuffed 
trach tube. Which of the follow-
ing would be the most appropriate 
immediate course of action? 
a. Surgical consultation 
b. Chest X-ray 
c. Electrocardiogram
d. Computed tomography angiog-

raphy chest 
6. Development of subcutaneous 

emphysema after tracheostomy tube 
exchange is most likely a sign of 
which of the following?
a. Equipment fracture and retained 

foreign body
b. False passage during replacement 

of trach tube 
c. Placement of trach tube through 

a tracheoesophageal fistula
d. Tube tip obstruction from aspira-

tion of gastric contents  
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Exclusive to our subscribers RAPID ACCESS MANAGEMENT GUIDELINES

Tracheostomy Emergencies

Tracheostomy Anatomy

Common Indications for Tracheostomy

• Acute respiratory failure with expected need for prolonged mechanical 
ventilation

• Failure to wean from mechanical ventilation
• Upper airway obstruction

 - Infections (epiglottitis, Ludwig’s angina, etc.)
 - Foreign body
 - Edema
 - Neoplasm/mass

• Airway protection
 - Traumatic brain injury
 - Neuromuscular disease
 - Inability to manage secretions

• Di�  cult airway (when less invasive techniques not successful)

Complications of Tracheostomy

Early Delayed
• False tract
• Bleeding
• Pneumothorax/ 

pneumomediastinum
• Subcutaneous emphysema
• Damage to local structures 

(thyroid, vasculature, trachea, 
cartilage, recurrent laryngeal 
nerve)

• Loss of airway

• Bleeding
• Tracheal stenosis
• Tracheal dilation
• Tracheomalacia 
• Tracheoinnominate � stula
• Tracheoesophageal � stula
• Infection

 - Surgical site/cellulitis
 - Tracheitis
 - Ventilator-associated pneumonia

• Mechanical complications
 - Obstruction
 - Accidental decannulation

• Device failure
 - Cu�  rupture
 - Equipment fracture

Key Di� erences in the Pediatric Airway and Trachea 
Relative to Adult Patients
Anatomic 
Region Anatomic Di� erence Implications

Head • Proportionally larger 
head and occiput

• Passive head and neck � exion 
while supine

• Consider placing a towel or roll 
between scapulae for neutral 
airway alignment

Oropharynx • Relatively larger tongue
• Smaller mouth opening

• Airway is more easily 
obstructed

• Need for appropriately sized 
equipment

Larynx • More anterior and 
superior

• Epiglottis is relatively 
larger and longer

• May make visualization of 
glottic opening more di�  cult

Trachea • Shorter distance to 
carina

• Narrower in diameter
• Smaller cricothyroid 

membrane (CTM)
• Cartilage (CTM and 

tracheal rings) not 
completely formed yet

• Easier to accidentally intubate 
right mainstem bronchus

• Increased resistance to air� ow
• Surgical cricothyroidotomy 

contraindicated on pediatric 
patients < ~10 years

• Airway structures more prone 
to collapse
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Tracheostomy Mask

 Tracheostomy Suction Devices

Common suction devices for use with tracheostomy tubes. 1 – Closed-system suction catheter 
(for use with mechanical ventilation tubing), a – Connecting port for suction tubing (connects to 
vacuum device), b - Manual thumb suction control valve, c – Connector port for tracheostomy tube, 
d – Connector port for ventilator circuit, 2 – Open tracheal suction catheter, e – Connecting port for 
suction tubing, f – Manual thumb suction control valve, g – Distal suction catheter tubing.

Tracheostomy Tube

Key components of a standard tracheostomy tube. 1 – Outer cannula with faceplate, 2 – In� ation 
port and pilot balloon, 3 – Cu� , 4 – Inner cannula, 5 –Obturator.
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