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Two main goals
Increasing airway clearance and decreasing viscosity 
of secretions

Airway clearance techniques

Improving global and                                                
local ventilation

Mechanical ventilation
Chest physiotherapy                                           
manoeuver



Elements of this field of action
Avoiding secretions stagnation

Various modalities to mobilize secretions

Helping to sputum evacuation
Cough



Two possibilies
Gravity

Be careful with patients with GOR or  
severe obstruction!



Two possibilies
Modulation of expiratory air velocity
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J. Appl. Physiol. 62(3):959-971,1987



McCarren B., Eur Respir J 2006; 27: 1204–1209



Source : Puchelle E, INSERM 514
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McCarren B., Eur Respir J 2006; 27: 1204–1209





Drug delivery

Airway clearance techniques

Oscillations

Percussions



In vitro properties of 
mucus (spinnability) 
before,15’ and 30’ 

minutes after a Flutter 
session

App E, Chest 1998;114:171 –177
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Expiration through a resistance
Decreasing airway colapse



Collateral ventilation 
improvement



Decrease of dynamic 
compression

Pb < Ppl
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Flow

Volume
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Wagener JS, Respir Care 2003;48(3):234 –245
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Oscillatory resistance
Decrease secretions viscosity

Acapella
Flutter



Vital capacity

Expiratory 
Flow

Volume

Présentateur
Commentaires de présentation
Evaluer l’effet de l’angulation, du débit expiratoire,…



Healthy                                      Obstructif                   Restrictif

Sivasothy et al. Thorax 2001;56:438-444

Présentateur
Commentaires de présentation
Typical flow and volume recordings before and during a maximum voluntary cough manoeuvre in (A) normal subjects, (B) patients with COPD, and (C) patients with respiratory muscle weakness without scoliosis. All recordings are shown on the same volume, flow, and time scale for comparison. The upper recording shows changes in inspiratory and expiratory volumes with time and the lower recording shows changes in flow with time. Arrows indicate the initiation of a maximal voluntary cough. Normal subjects were able to generate a large cough expiratory volume and peak cough expiratory flow with a large cough flow spike; patients with COPD were able to generate a small cough flow spike but were unable during a cough to generate cough expiratory volumes; patients with respiratory muscle weakness without scoliosis were typically unable to generate an expiratory flow spike or, if they were produced, they were greatly diminished in magnitude. The baseline flow and volume recordings of subjects with respiratory muscle weakness were similar whether or not scoliosis was present. 



28 DMD patients (20 4 years, FVC of 29 12%, weight of 56 17 kg)

Brito M et al. J Bras Pneumol. 2009;35(10):973-979
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Positive pressure followed by negative 
pressure



8 COPD vs 9 healthy control

Sivasothy et al. Thorax 2001
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Cough manually assisted

Cough mechanically assisted



Decrease of peak expiratory flow
If there is an important restriction, 
flow in the small airways is 
improved

J Appl Physiol 1981;50(3):650-657



Thank you for your attention!
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