
Mechanical Insufflation-Exsufflation to Improve Secretion Clearance
During Invasive Ventilation

An effective clearing of the airways requires a balance
between the production of respiratory secretions and their
removal through the mucociliary escalator. For patients in
the ICU, both sides of the balance can be impaired. Pa-
tients who are invasively ventilated frequently present im-
paired airway clearance for several reasons: the volume of
respiratory secretions can be increased from infection, re-
peated aspirations, and other clinical factors. Moreover,
endotracheal tubes or tracheostomy hinder glottis closure,
which is the second phase of a cough maneuver (which
occurs after inhaling near the total lung capacity and be-
fore contracting the abdominal muscles). It also reduces
mucociliary clearance by increasing mucus volume reten-
tion below the artificial airway. In addition, prolonged
immobility during invasive ventilation facilitates secretion
retention and atelectasis. Accordingly, optimizing the man-
agement of airway clearance in the ICU includes detection
of weak cough1,2and carrying out methods that aim at
enhancing the efficacy of cough, including secretion re-
moval by physical airway clearance techniques.3

In patients who are invasively ventilated, endotracheal
tube suctioning is the most common technique,3 but it may
induce a false sense of efficiency. Indeed, tracheal suc-
tioning is mostly effective in clearing secretions that pool
at the end of the tracheal tube and the proximal airways.
Moreover, besides the discomfort reported by patients, this
invasive procedure carries a number of risks, including
infection, trauma, bleeding, cardiovascular instability, hy-
poxemia, and increased intracranial pressure.3 Therefore,
preceding endotracheal tube suctioning by the application
of airway clearance techniques can increase efficiency by
moving secretions from the periphery toward the central
airways. This is also liable to prevent complications such
as atelectasis, bronchitis, and pneumonia.3 The most com-
monly used techniques followed by tracheal suctioning are
positioning, mobilization, manual hyperinflation, percus-

sion, vibration, cough, and various breathing exercises.
Despite a paucity of controlled studies for assessing ob-
jectively the effectiveness, these techniques are considered
as standard of care in the ICU or at home.4

SEE THE ORIGINAL STUDY ON PAGE 1471

Mechanical insufflation-exsufflation, which is the most
recent technique, has been increasingly used in the ICU5

and is gaining acceptance for patients who receive in-
vasive mechanical ventilation.6 The advantage of me-
chanical insufflation-exsufflation is that it applies neg-
ative pressure across both central and peripheral airways.
Accordingly, this technique is probably the most physiologic
reconstitution of natural cough, with the advantage, in
patients who are intubated or tracheostomized, that there
is no risk of abnormal airway collapse during exsuffla-
tion, whereas upper airway collapse can occur in pa-
tients who are not intubated.7,8 Another advantage seems
to be patient preference for mechanical insufflation-
exsufflation over secretion suctioning, as observed in
subjects with amyotrophic lateral sclerosis9 or spinal
cord injury10 who were invasively mechanically venti-
lated.

In the current issue of RESPIRATORY CARE, de Camillis
et al11 showed an interesting use of this technique. In their
study, aspirated airway mucus was higher after the appli-
cation of mechanical insufflation-exsufflation protocol
compared with standard respiratory physiotherapy, includ-
ing compression and positioning manual vibration maneu-
vers, and before tracheal tube suctioning in patients de-
pendent on mechanical ventilation. The scarcity of
controlled studies on this topic makes the presence of a
control group all the more valuable in the demonstration
that mechanical insufflation-exsufflation outperformed the
other techniques. Moreover, the authors documented the
decrease in airway resistance and the increase in dynamic
compliance, which are expected and desired outcomes for
endotracheal suctioning procedures according to the Amer-
ican Association for Respiratory Care Clinical Practice
Guideline.12 Finally, although this study did not evaluate
outcomes such as survival or ICU length of stay, it objec-
tively demonstrated that a noninvasive technique of air-
way mucus clearance outperformed conventional tech-
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Garches, France. E-mail: f.lofaso@rpc.aphp.fr.

DOI: 10.4187/respcare.06700

RESPIRATORY CARE • DECEMBER 2018 VOL 63 NO 12 1577



niques, followed by tracheal aspiration, which can lead to
serious complications. These results are not only useful for
patients in the ICU but also for patients on long-term
mechanical ventilation through a tracheostomy tube in ter-
tiary care centers13 and in home environment (although, in
the latter, noninvasive techniques should be largely pre-
ferred).
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Poincaré, Garches, France

INSERM
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rience on the safety and tolerability of mechanical “insufflation-
exsufflation” in subjects with artificial airway. Intensive Care Med
Exp 2018;6(1):8.

6. Toussaint M. The use of mechanical insufflation-exsufflation via
artificial airways. Respir Care 2011;56(8):1217-1219.

7. Sancho J, Servera E, Díaz J, Marín J. Efficacy of mechanical insuf-
flation-exsufflation in medically stable patients with amyotrophic
lateral sclerosis. Chest 2004;125(4):1400-1405.

8. Andersen T, Sandnes A, Brekka AK, Hilland M, Clemm H, Fond-
enes O, et al. Laryngeal response patterns influence the efficacy of
mechanical assisted cough in amyotrophic lateral sclerosis. Thorax
2017;72(3):221-229.

9. Sancho J, Servera E, Vergara P, Marín J. Mechanical insufflation-
exsufflation vs. tracheal suctioning via tracheostomy tubes for pa-
tients with amyotrophic lateral sclerosis: a pilot study. Am J Phys
Med Rehabil 2003;82(10):750-753.

10. Garstang SV, Kirshblum SC, Wood KE. Patient preference for in-
exsufflation for secretion management with spinal cord injury. J Spi-
nal Cord Med 2000;23(2):80-85.

11. de Camillis MLF, Savi A, Rosa RG, Figueiredo M, Wickert R,
Borges LGA, et al. Effects of mechanical insufflation-exsufflation
on airway mucus clearance among mechanically ventilated ICU sub-
jects. Respir Care 2018;63(12):1471-1477.

12. American Association for Respiratory C. AARC Clinical Practice
Guidelines. Endotracheal suctioning of mechanically ventilated
patients with artificial airways 2010. Respir Care 2010;55(6):758-
764.

13. Miske LJ, Hickey EM, Kolb SM, Weiner DJ, Panitch HB. Use of
the mechanical in-exsufflator in pediatric patients with neuromus-
cular disease and impaired cough. Chest 2004;125(4):1406-1412.

EDITORIALS

1578 RESPIRATORY CARE • DECEMBER 2018 VOL 63 NO 12


