
Pediatric Extubation Readiness: Faith-Based Practice
or Amenable to Standardization?

Faith, defined as a firm belief in something for which
there is no proof, is in contrast to observation and infer-
ence, in which we learn and make a conclusion about what
the evidence tells us. If we fail to continue to observe and
change our conclusions, then one can fall into a practice of
faith. Is there opportunity to obtain new evidence, and
move away from attempting to apply adult concepts to the
weaning of mechanical ventilation in pediatrics, and form
a basis for good practice? One way to approach this is to
assess practice, identify what we do, apply respiratory de-
velopmental physiology, and contrast that with what we
know.

In this issue of RESPIRATORY CARE, Mhanna et al provide
an overview of what pediatric critical care providers think
should be done prior to extubation in pediatric patients, as
well as probe what they actually do.1 As with all surveys,
we must take the answers with some skepticism, as the
responses may not reflect true practice, but it does give us
a perspective on current thinking among pediatric inten-
sivists. Mhanna et al found that checking for an air leak,
assessing secretion suctioning frequency, and sedation are
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the top items intensivists consider, and most do not con-
sider airway occlusion pressure or the rapid shallow breath-
ing index. Spontaneous breathing trials (SBTs) are per-
formed mainly with pressure support. The majority of
intensivists are looking for an air leak at 20–30 cm H2O
peak airway pressure and a suctioning frequency of around
every 2–4 hours. An interesting pearl in the survey is that
there was no correlation based on institution, which sug-
gests that individual clinician interpretation and approach
somewhat overrides institutional practice.

No pediatric study has yet to improve upon the standard
of when a clinician “feels” the patient is ready for extu-
bation. The only prospective multi-center weaning and
extubation trial in pediatrics found no difference in suc-
cess based on approach,2 despite a much higher extubation
failure rate than previously described in another large multi-
center cohort (17% vs 6%).3 Studies of extubation readi-
ness tests start from a baseline in which the clinician al-
ready feels the patient is ready to extubate, and it is difficult

to determine what value the various assessments or tests
add to the decision to extubate.4

If no approach is better then the clinician’s clinical as-
sessment, how does the clinician determine the patient is
ready? Mhanna highlights the standard approach: to assess
leak, secretions, do an SBT, and assess sedation. How do
these stand up to the evidence?

The leak test reliability is positional, requiring neutral
position and muscle relaxation,5 and yet in the pediatric
ICU this may not be universally determined in this man-
ner. There has been no consistency in the results of studies
of cuff leak tests for predicting post-extubation failure or
stridor, nor what level of leak or at what pressure is best to
ensure success.6,7

The issue of tracheal secretions has never been studied
in children. Do children do better with frequent suctioning
if they are extubated or intubated? Is it better to cough it
out or suction it out? Surely context matters: frequent suc-
tioning on minimal oxygenation and ventilation means
something different than higher ventilation needs. Is it
secretion suctioning frequency, volume obtained, thick-
ness, or color that is the critical piece in extubation failure?
This remains a subject open for evaluation, and while
observations of secretions have made it into clinical prac-
tice or just been adopted from adult practice or our men-
tors, no one has yet attempted to study this in a scientific
fashion in pediatrics.

SBTs are feasible in children and may decrease the
duration of mechanical ventilation in children, compared
to clinician “feeling” of readiness.8 The preference for
SBT with pressure support has become mainstream, de-
spite no clear evidence of benefit over CPAP or T-piece
alone, perhaps over continued misconceptions about en-
dotracheal tube resistance.2 In addition, there is less reli-
ance by intensivists on sedation scores when considering
extubation, perhaps because it is an assessment at an in-
dividual point in time versus looking clinically at the pa-
tient to see if at that point the patient is awake.

One item that is poorly investigated in pediatrics in
weaning trials is if there are developmental physiology
factors based on a child’s age and size that are relevant
extubation predictors. Is comparing a 3-month-old and a
15-year-old for weaning using the same strategy valid?
Factors like normal oxygen saturation range, carbon diox-
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ide response curve, developmental changes in the trachea,
chest wall, and diaphragmatic apposition in the chest may
all play a role in extubation success. One might find a leak
test is valid for a 15-year-old and unnecessary in a 3-month-
old old, or vice versa. This may be the key to determining
what can be extrapolated from adults, and what needs to be
individually tailored based on growth-dependent respira-
tory physiology.

Overall, the data remain sparse about how to best ap-
proach extubation in pediatric critical care. “Faith” in one
approach has yet to be supplanted by evidence in pediatric
weaning of mechanical ventilation.
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