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Keeping Patients Safe During Emergency
Tracheostomy Management

INTRODUCTION

A tracheostomy is a common procedure
done for patients who need prolonged
mechanical ventilation, are unable to protect
their airway, or have pathologies of the oro-
pharynx leading to the potential for upper
airway obstruction. While a tracheostomy is
relatively safe, complications are common, and
it is essential to understand the management
steps to ensure that the patient’s tracheostomy
functions as intended!

In a single center study of 100 patients
undergoing tracheostomy, the complication
rate was 47% during the initial hospitalization.
The most common complications included
obstruction of the tracheostomy (19%), bleeding
(16%), infection (14%), and accidental decannula-
tion (13%).2 While these complications are
common, if managed appropriately, mortality
directly related to the tracheostomy has a very
low incidence 34

MANAGEMENT STEPS OF A
POTENTIALLY MALFUNCTIONING
TRACHEOSTOMY

In the setting of an occluded or accidentally
decannulated tracheostomy, one would expect
high airway pressures or loss of tidal volumes if
the patient is being mechanically ventilated,
and potentially a loss of end-tidal carbon diox-
ide. If there is concern for either of these com-
plications, the following interventions should be
taken to determine the cause of the potential
malfunctioning of the tracheostomy tube.

First, the anesthesia professional should
deflate the tracheostomy cuff to allow spontane-
ous breathing, if possible. At the same time, it is
important to gain more information about the
tracheostomy, including how long ago was it
placed, the indication for placement, and the
type of tracheostomy (surgical vs. percutane-
ous). One also needs to determine whether the
patient has a patent upper airway allowing for
mask ventilation and intubation and the poten-
tial for difficult oral intubation, if necessary. If the
patient is breathing spontaneously around the
deflated cuff, the anesthesia professional should
place an oxygen mask on the patient’s mouth
and tracheostomy stoma since the patient could
potentially be breathing through either location.
If available, waveform capnography should be
used to assist in determining which site, if any,
the patient is able to breathe through.®

by Jack Buckley, MD

Figure 2: Chest x-ray >
from a patient with
a malpositioned
tracheostomy tube who
received positive
pressure ventilation,
leading to a left-sided
pneumothorax
(red arrow) and
subcutaneous
emphysema (orange
arrows) in the neck.

To exclude the possibility of an occluded tra-
cheostomy tube, the anesthesia professional
should remove the inner cannula (if present)
(Figure 1). The inner cannula is designed to be
easily removable to allow cleaning of mucous
and other material which can occlude the tra-
cheostomy tube. If ventilation still remains inad-
equate, the anesthesia professional can then
advance a suction catheter through the trache-
ostomy tube into the distal trachea. If the suc-
tion catheter does not advance beyond the end
of the tracheostomy, the tip of the tracheostomy
may be pressed up against the tracheal wall or
occluded by an overinflated cuff.

If the suction catheter does not advance
beyond the tip of the tracheostomy, the trache-
ostomy may have become displaced from the
trachea and positioned in the subcutaneous
tissue in the neck.® To determine the cause of
the inadequate ventilation, the anesthesia pro-

< Figure 1: Middle—cuffed
tracheostomy, left—
obturator to assist with
insertion of tracheostomy,
right—removable inner
cannula.

fessional can attempt to gently provide positive
pressure ventilation via a bag-valve-mask. If
end-tidal CO, is not present and/or high airway
pressures are experienced, attempts to provide
positive pressure ventilation must immediately
be stopped and it should be assumed that the
tracheostomy tube is no longer in the trachea. If
available, a bronchoscopy scope can be
advanced down the tracheostomy tube to con-
firm that it is no longer in the trachea” Attempts
to provide positive pressure ventilation with a
dislodged tracheostomy that is located in the
subcutaneous tissue can lead to complications
including subcutaneous emphysema, pneumo-
thoraces, and pneumomediastinum. In addition,
the pressurized air can track into the subcuta-
neous tissues of the upper airway making intu-
bation difficult. (Figure 2).

See “Tracheostomy,” Next Page
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Patients With a Total Laryngectomy Require Special Considerations
When Managing Respiratory Distress

From “Tracheostomy,” Preceding Page

If there is concern that the tracheostomy is
in the subcutaneous tissue and the patient is
not ventilating adequately, the tracheostomy
must be removed. Once the tracheostomy
tube has been removed, assess the patient’s
ventilation both orally and through the trache-
ostomy stoma; if adequate, wait for additional
help to arrive. If ventilation remains inadequate
and the patient is desaturating, the anesthesia
professional should attempt to mask ventilate
the patient either orally while occluding the
stoma or via the tracheostomy stoma itself.2 A
pediatric mask may be helpful in ventilating via
the stoma.

If mask ventilation is inadequate, the patient
will need to be urgently intubated orally or via
the tracheostomy stoma. The decision of oral
vs. via stoma will be influenced by the presence
of a patent upper airway, the expected difficulty
of oral intubation, experience of the providers
present, and the age of the tracheostomy. Fac-
tors that would support attempting oral intuba-
tion include providers inexperienced in
replacing tracheostomies, history of easy oral
intubation, no oropharyngeal pathology
present, or if it is a “new” tracheostomy (sur-
gical tracheostomy <4 days, percutaneous
tracheostomy <7—10 days).® With a “fresh”
tracheostomy stoma there is a risk of inad-
vertently advancing the tube into the subcu-
taneous tissue. A surgical tracheostomy is
considered “mature” earlier because the
surgical tracheostomy typically has a portion
of the trachea that is sutured to the skin
which decreases the risk of advancing a
tube into the subcutaneous tissue. Factors
that would support intubating the tracheos-
tomy stoma as opposed to intubation orally
include the provider’s comfort in replacing a
tracheostomy, a history of difficult intubation
or known oropharyngeal pathology that will
make oral intubation difficult, or a “mature”
tracheostomy with a well-healed stoma.®
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Figure 4: Tracheostomy bedside sign. Used with
permission from Brendan McGrath and the National
Tracheostomy Safety Project.

Emergency tracheostomy management - Patent upper airway

Call for airway expert help
Look, listen & feel at the mouth and tracheostomy
A Mapleson C system (e.g. ‘Waters circuit’) may help assessment if available
Use waveform capnography when available: exhaled carbon dioxide indicates a patent or partially patent airway

N(w Is the patient breathing? Nes

Call Resuscitation Team
CPR if no pulse / signs of life

Apply high flow oxygen to BOTH
the face and the tracheostomy

\ Assess tracheostomy patency

(2

Remove speaking valve or cap (if present)
Remove inner tube

Some inner tubes need re-inserting to connect to breathing circuits

R 2

[ Can you pass a suction catheter? ]

The tracheostomy tube is patent

Yes Perform tracheal suction

a

No‘

Consider partial obstruction

Deflate the cuff (if present)

Look, listen & feel at the mouth and tracheostomy
Use waveform capnography or Mapleson C if available

Ventilate (via tracheostomy) if
not breathing
Continue ABCDE assessment

[ Is the patient stable or improving? }

Tracheostomy tube partially
Yes obstructed or displaced

Continue ABCDE assessment

~

Nol

REMOVE THE TRACHEOSTOMY TUBE
Look, listen & feel at the mouth and tracheostomy. Ensure oxygen re-applied to face and stoma
Use waveform capnography or Mapleson C if available

Call Resuscitation team

Continue ABCDE
assessment

No [ ] Yes ‘
Is the patient breathing?
CPR if no pulse / signs of life DU R EI T

__|  Primary emergency oxygenation |

Standard ORAL airway manoeuvres
Cover the stoma (swabs / hand). Use:
Bag-valve-mask
Oral or nasal airway adjuncts
Supraglottic airway device e.g. LMA

e N
Tracheostomy STOMA ventilation
Paediatric face mask applied to stoma
LMA applied to stoma

e

!Secondary emergency oxygenation l_
N

-
Attempt ORAL intubation

Prepare for difficult intubation

Uncut tube, advanced beyond stoma

Attempt intubation of STOMA

Small tracheostomy tube / 6.0 cuffed ETT
Consider Aintree catheter and fibreoptic
‘scope / Bougie / Airway exchange catheter

\ .

National Tracheostomy Safety Project. Review date 1/1/24. Feedback & resources at www.tracheostomy.org.uk

Figure 3: Emergency tracheostomy management algorithm. Used with permission
from Brendan McGrath and the National Tracheostomy Safety Project.

If the stoma is “mature” with a moderate
sized opening and a clear path to the trachea,
a tracheostomy tube can simply be advanced
back into the trachea. If the stoma is small or
difficulty is expected, an endotracheal tube is
recommended since it may be less likely to
advance into a false passage.® An intubation
bougie can be placed into the stoma first and
used to feel for the tracheal rings in a fashion
similar to oral intubation. Alternatively, a bron-
choscopy scope can be advanced into the

stoma first while attempting to identify the
trachea. Then a bougie or bronchoscopy
scope can be used to facilitate advancing the
endotracheal tube into the trachea.

To improve the safety for patients with a tra-
cheostomy, it is recommended to have bed-
side signs and algorithm sheets readily
available for reference to facilitate the man-
agement of these patients (Figures 3 and 4)"

See “Tracheostomy,” Next Page
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Bedside Signs Are a Helpful Tool to Manage Patients
With Tracheostomies and Larygnectomies

From “Tracheostomy,” Preceding Page

This patient has a

LARYNGECTOMY

and CANNOT be intubated or oxygenated via the mouth
Follow the LARYNGECTOMY algorithm of breathing difficulties

Performed on (date)

Tracheostomy tube size (if present)

Hospital / NHS number

‘There may not be a tube in the stoma.
‘The trachea (wind pipe) ends at the neck stoma
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www.tracheostomy.org.uk

Figure 5: Laryngectomy bedside sign. Used with
permission from Brendan McGrath and the National
Tracheostomy Safety Project.

PATIENTS PRESENTING TO THE
OPERATING ROOM WITH A
TRACHEOSTOMY IN PLACE

For the patient presenting to the operating
room with an existing tracheostomy, there are
multiple considerations for management!? The
first priority is obtaining a “tracheostomy his-
tory” (including whether there is a patent upper
airway, maturity of trach, etc). Next assessment
of the ventilation needs during the procedure
is required. The simplest situation is a cuffed
tracheostomy that will not be in the surgical
field, which can be used without any modifica-
tions. If the tracheostomy is uncuffed, it could
potentially be used if the patient will be sponta-
neously breathing and positive pressure venti-
lation is not indicated. The decision is
determined by the need for positive pressure
ventilation during the procedure. If the trache-
ostomy tube will be in the surgical field, it may
need to be replaced with an endotracheal tube
that is placed either orally or via the tracheos-
tomy stoma.

If the tracheostomy tube needs to be
exchanged, the factors described previously in
this article can be used to influence the deci-
sion as to whether to intubate the patient orally
or use the stoma in the neck. For oral intuba-
tion, the cuff of the endotracheal tube should
be placed just beyond the stoma site to allow a
seal to be created with the trachea. If the stoma
site is to be used, a wire-reinforced endotra-
cheal tube may be selected to minimize the risk
of kinking. The tracheal stoma site is typically
placed between the 2nd—4th tracheal ring. The
distance from the stoma to the carina is approxi-
mately 6.5 cm so caution must be used to
ensure that the endotracheal tube does not
enter the mainstem bronchus.® Ausculation of
bilateral breath sounds after endotracheal tube
insertion confirms proper position and facili-
tates adjustment if needed

If there is a concern for difficult placement of
the endotracheal tube into the stoma such as
with a fresh stoma, an airway exchange cathe-
ter can be used to facilitate the exchange of a
tracheostomy tube.* The exchange catheter
can minimize the risk of placing the endotra-
cheal tube into a false passage in the subcuta-
neous tissue. Some brands of tube exchangers
have an open channel which allows the insuf-
flation of oxygen during the exchange to mini-
mize desaturation.

SPECIAL CONSIDERATIONS:

LARYNGECTOMY PATIENTS
Patients with a total laryngectomy or “neck
breathers” require special considerations. In
these patients, the larynx is surgically removed,
and the trachea is sutured to the skin of the
anterior neck. The end result is the trachea no
longer communicates with the oropharynx so
the patients cannot be orally intubated or mask
ventilated. This is a significant safety risk for
these patients if respiratory distress occurs. A
survey of otolaryngologists demonstrated that

Emergency laryngectomy management

Call for airway expert help
Look, listen & feel at the mouth and laryngectomy stoma
A Mapleson C system (e.g. ‘Waters circuit’) may help assessment if available
Use waveform capnography whenever available: exhaled carbon dioxide indicates a patent or partially patent airway

g

Yes

NQ/ Is the patient breathing?

Call Resuscitation Team
CPR if no pulse / signs of life

Apply high flow oxygen to laryngectomy stoma )
If any doubt whether patient has a
laryngectomy, apply oxygen to face also*

Assess laryngectomy stoma patency

| Not all laryngectomy stomas will have a tube in situ I

Remove inner tube (present )

Do notremove a

Remove humidification cover or button (if present)

Some inner tubes need re-inserting to connect to breathing circuits

b h | e
phageal pi

(TEP) prosthesi

No

[ can you pass a suction catheter? A

The laryngectomy stoma is patent
Perform tracheal suction

Consider partial obstruction
Ventilate via stoma if not breathing
Continue ABCDE assessment

[ Deflate the cuff (if present)

Look, listen & feel at the laryngectomy stoma or tube
Use waveform capnography or Mapleson C if available

J

15 the patient stable or improving? % Continue ABCDE assessment I

No

REMOVE THE TUBE FROM THE LARYNGECTOMY STOMA if present
Look, listen & feel at the laryngectomy stoma. Ensure oxygen is re-applied to stoma
Use Waveform capnography or Mapleson C if available

]No[ " ] Yes [ )
Call Resuscitation Team Continue ABCDE
[ CPR if no pulse / signs of life et assessment

1

Primary emergency oxygenation

Laryngectomy stoma ventilation via either
Paediatric face mask applied to stoma
LMA applied to stoma

=

I Secondary emergency oxygenation |

Attempt intubation of laryngectomy stoma
Small tracheostomy tube / 6.0 cuffed ETT
Consider Aintree catheter and fibreoptic
‘scope / Bougie / Airway exchange catheter

* Laryngectomy patients have an end stoma and cannot be oxygenated via the mouth or nose
Applying oxygen to the face and stoma is the default emergency action for all patients with a tracheostomy

National Tracheostomy Safety Project. Review date 1/1/24. Feedback & resources at www.tracheostomy.org.uk

Figure 6: Laryngectomy management algorithm. Used with permission from Brendan McGrath and the National

Tracheostomy Safety Project.

See “Tracheostomy,” Next Page
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Anesthesia Professionals Should Learn to Manage
Tracheostomy Complications

From “Tracheostomy,” Preceding Page

over half of these clinicians had experienced a
situation where health care providers
attempted to orally intubate or mask ventilate
patients with a total laryngectomy. When this
occurred, the reported mortality rate was 26%.°

To minimize the risk of harm for patients with
laryngectomies, they must be distinguished
from patients with a patent upper airway. One
method to do this is with a bedside sign specific
for laryngectomy patients (Figure 5. preceding
page) and placing an alert in the patient’s
chart® If a patient with a total laryngectomy
experiences respiratory distress, an oxygen
mask should be applied to the stoma site. If
mask ventilation is indicated, a pediatric mask
can be placed over the stoma and ventilation
provided. Most patients with a total laryngec-
tomy do not have a cuffed tracheostomy tube
in place. If the patient needs positive pressure
ventilation, a cuffed tracheostomy tube can be
exchanged for the uncuffed tracheostomy tube
or an appropriately sized endotracheal tube
can be inserted into the stoma in the neck. The
tube should advance easily into the trachea
since these patients typically have a reasonably
sized stoma. It should be noted that during lar-
yngectomy the trachea is sutured to the skin, so
it is more difficult for a clinician to advance the
endotracheal tube into a false passage even
after the sutures have been removed. It can be
helpful to have algorithms for laryngectomy
management at the bedside in a fashion similar
to patient’s with tracheostomies for easy refer-
ence (Figure 6, preceding page)®

CONCLUSION

Patients with a tracheostomy are com-
monly encountered in clinical practice, and
complications can occur. By understanding
the recommended management steps, these
complications can usually be managed to
ensure that patients do not suffer harm
related related to their artificial airway. Bed-
side signs can be an effective method pro-
vide pertinent information related to the
airway and to assist providers with the rec-
ommended steps if the surgical airway is not
functioning properly.

Jack Buckley, MD, is an associate clinical pro-
fessor of the Department of Anesthesiology and
Perioperative Medicine at the David Geffen
School of Medicine at the University of Califor-
nia, Los Angeles, CA.
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