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Introduction

Tracheostomies are placed to
bypass an obstructed airway, to
ease pulmonary toilet and to facil-
itate long-term ventilatior use.1

Before decannulation, several
conditions have to be met. Firstly,
the original condition for which
the tracheostomy was placed has
to be resolved or improved.
Secondly, the entire airway should
be evaluated for patency and to
determine whether each part is
functioning well enough to sup-
port the respiratory needs of the
patient.2 The third consideration is
comorbidity factors and the fourth
the continued need for a tra-
cheostomy if surgery that may
affect the airway is planned.
Since children with a tracheosto-
my often have concurrent medical
problems, the approach to decan-
nulation must be tailored to the
individual patient.

Notwithstanding individual
patient variability, there is contro-
versy in decannulation of a paedi-
atric patient.3 Great variability
exists amongst hospitals and
departments. To help clarify these

issues, we report the experience in
our department over the 6-year
period from 1998 to 2003.

Materials and methods

The medical records of 7 children
who underwent decannulation
during the period of 1998-2003
were reviewed for: indication for
tracheostomy, age at tracheostomy
placement and at decannulation,
endoscopy results, duration of tra-
cheostomy, technique and location
of decannulation, duration of hos-
pitalization after decannulation.

The endoscopic examination of
these children showed immaturity
of the upper airway (2 children),
functional or organic congenital
obstruction of the airway (3 chil-
dren) and neuromuscular disor-
ders (2 children). All these chil-
dren initially underwent tra-
cheostomy and then surgical or
conservative treatment of their
underlying problem. Postopera-
tive follow-up showed a remark-
able improvement without com-
plications.

Our protocol for decannulation
was the same in all patients. Our

approach included firstly, a rigid
laryngoscope and the use of a
telescope. The tracheostomy entry
was assessed, both with the
tracheostomy tube in place and
with the tube withdrawn. Special
attention was given to whether
suprastomal granulation tissue
had formed (Figure 1) and
whether the anterior tracheal wall
had been collapsed posteriorly
by the tracheostomy tube
(Figure2).4

If the airway endoscope had
shown a favourable airway, the
next step was to downsize the tra-
cheostomy tube in order to
achieve a luminal cross-sectional
area around the smaller tube near-
ly equal to the cross-sectional area
in the previous tube. The children
were monitored for respiratory
distress. Pulse oxymetry was used
to measure haemoglobin oxygena-
tion. Pulmonary toilet, including
chest physiotherapy was per-
formed frequently, in addition to
humidification via the tracheosto-
my. 

If the child tolerated the down-
sizing for a few minutes, a cap
was placed on the tracheostomy
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tube (Figure 3). If the patient
tolerated occlusion of the down-
sized tracheostomy tube, the prob-
ability of success with decannula-
tion was good.

Downsizing of the tracheosto-
my tube was started with tubes of
a 5 mm smaller inside diameter
and every two days further down-
sized with a tube of 0.5 mm small-
er inside diameter (Figure 4).

If the child breathed satisfacto-
rily overnight with a downsized of
3.0 mm inside diameter, the tra-
cheostomy tube was capped and

the tube was removed.5 An occlu-
sive dressing was placed over the
tracheostomy site to minimize air
leakage.

Once decannulated, the child
was monitored, usually for two
additional nights in the intensive
unit of the hospital. This stage of
decannulation is especially dan-
gerous due to limited cough effec-
tiveness, the child’s tracheo-
bronchial secretions could not be
suctioned and tracheal narrowing
at the old tracheostomy entry site
tended to worsen.

Results

The average age at tracheostomy
was 4.2 months. The average
duration of tracheostomy was
26.4 months. The mean age of
decannulation was 27.2 months
and the average hospital stay was
8.1 days. One patient with neuro-
muscular disease failed tra-
cheostomy decannulation and
another needed a second attempt
for successful decannulation due
to neuromuscular immaturity. The
duration of tracheostomy was

Figure 1
Granuloma formation after long term tracheostomy

Figure 3
Capping of the long term tracheostomy tube

Figure 4
Removal of the cap from the tube during the process of
decannulation.

Figure 2
Endoscopic view of a favourable upper airway after granuloma
removal.
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longer and the decannulation was
older in children who underwent
tracheostomy in the first two
months of life in comparison with
the children who underwent tra-
cheostomy later. There was also
no relation between the initial
pathology or duration of tra-
cheostomy and eventual success
or failure of decannulation.6 

Discussion

For decannulation to be success-
ful, the original disease or condi-
tion that prompted placement of
the tracheostomy must be resolved
or improved. There seems to be
consensus not to attempt decannu-
lation if excessive secretions
requiring constant suctioning are
still present.7 Before attempting
decannulation, most authors rec-
ommend endoscopic assessment
of the nose, mouth, pharynx, lar-
ynx, trachea and bronchi. The
many causes of decannulation
failure include tracheomalacia,
stomal granulation, vocal cord
palsy and acquired stenosis
(Figure 1). Decannulation can be
tried in a child who needs supple-
mental oxygen, but whose airway
is adequate.8

There is controversy about the
method of decannulation. Some
authors use orotracheal or nasotra-
cheal intubation following the
removal of the tracheostomy tube,
to “carry the infant over the criti-
cal early hours of decannulation”.
Other physicians advocate a grad-
ual reduction in tracheostomy size
as an important part of decannula-
tion but some oppose any down-
sizing, stating that downsizing
increases the likelihood of mucous
plugging.9 We believe that, as air-
way resistance increases 300%
and airway dead space doubles
when the tracheostomy tube is

removed, and these changes may
lead to decannulation panic, a
more gradual decrease in tracheal
cannula calibre exposes the child
to a more gradual increase in air-
way resistance (Figure 2).

The preference about time and
place of decannulation differs.
Some prefer to decannulate when
the child is asleep, even using rec-
tal sodium thiopental narcosis.10

Others advocate decannulation in
the operating room so that it can
be swiftly and safely performed.11

We prefer a well-monitored,
quiet, non-threatening environ-
ment for decannulation, using the
intensive care unit of our depart-
ment with the child asleep12 and
without any kind of intubation fol-
lowing the tracheostomy tube
removal. It is performed only by
ENT doctors specialized in this
subject in cooperation with anaes-
thesiologists and not by specialized
nursing staff as reported elsewhere.
This protocol does not involve
many steps, which results in a
lower cost in tracheostomy tubes.
Our department is the first in
Greece which follows a well orga-
nized protocol for decannulation in
children with a tracheostomy. 

Conclusions

There are various methods to per-
form decannulation in children.13

We have outlined our approach
and discussed others. Generally
we follow four steps: inspect the
airway for patency, repair obstruc-
tive sites, downsize and cap the
tracheostomy tube for a functional
trial and perform decannulation.
Decannulation can be extremely
stressful. Uncertainty and risk
involve each step. Tracheostomy
decannulation must be individual-
ized to adjust to the special needs
of each child.
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