
one of the main goals of the physiotherapist and 

respiratory therapist in the ICU is to prevent and treat 
respiratory complications in critically ill patients related 
to pulmonary secretion retention and atelectasis.

In the mechanically ventilated patient, the primary 
mechanisms of secretion clearance ( ie, mucociliary
transport and cough) are impaired. The presence of the 
artificial airway, poor humidification of inspired 
gases, and relative immobility .









}Mucus and Normal airway 
clearance

}Impaired airway clearance 
in NM patients

}How to asses

}How to manage





ÅGel Layer (high
viscosity and
elasticity)
ÅSol Layer (low

viscosity and
elasticity)

Mucociliary
Transport





} Decreased airway diameter
during exhalation results in
increased flow velocity
Increased airflow velocity
shears secretions and
drives material in direction
of flow Present in large and
small airways but is the
primary mechanism of
transport in smaller
conducting airways
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}Antibiotics

}Bronchodilators

}Anti - inflammatory drugs

}Mucolytics

}Nutrition





}Mucomyst (acetylcysteine)
ƁBreaks disulfide bonds

ƁAirway irritant

}Pulmozyme (dornase alfa or DNase)
ƁTargets extracellular DNA in sputum

ƁSpecifically developed for cystic fibrosis

}Hypertonic saline
ƁSputum induction

ƁAustralian studies













ACTs utilize externally applied
forces and manipulation of lung
volumes, pulmonary pressures
and gas flow with the aim of
shearing sputum along the inner
surface of the airway lumen
towards the mouth
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Preparation Mobilization Evacuation Evaluation

Å Nebulizers/ 
pharmaceuticals

Å Humidification

Mechanicaltechnique
Å High Frequency Chest Wall 

Oscillation (The Vest®)
Å Oscillatory Positive 

Expiratory Pressure (PEP)
Å Intrapulmonary Percussive 

Ventilation IPV

Manual technique
Å CPT / Autogenic drainage
Å Active Cycle of Breathing 

Technique

Å Self Managed/ 
Cough

Å Cough Assist
Å Suction

mobilize

evacuate

Stages of Airway Clearance Therapy 



Considerations for Selecting ACT



Perfect Lung

Mechanisms of deposition of aerosol
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} Use of gravity to aid mucus transport ñ postural
drainage (PD).

} External application of forces against the chest
wallñpercussion, vibrations, shaking, high -
frequency chest wall compression (HFCC).

} Breathing techniques ñactive cycle of breathing
techniques (ACBT) and autogenic drainage (AD).

} Devices designed to introduce positive pressure
and/or oscillation into the airwaysñpositive
expiratory pressure (PEP) masks, flutter, cornet,
accapela , intrapulmonary percussive ventilation
(IPV).

} Physical activity and prescribed systemic exercise
programmes .



Use collateral  airway in  lower  lungs  and  alveoli  

to  go  behind  the  mucus  plugs  and  push  mucus  

up  with  airflow



requires the patient to be placed in positions
that anatomically favor the gravity directed
movement of secretions towards the upper
airways, from where secretions can be cleared
by coughing .







It consists of a rhythmical clapping on the
patient õs chest wall with a cupped hand, whilst
the patient is asked to take deep breaths .





Mechanical Percussors



Vibrations consist of a fine oscillation of the
therapist õs hands placed either side of the
patient õs chest wall and directed inwards

Shaking is a similar but coarser movement in
which the hands rhythmically compress the
patient õs chest wall again in an inwards
direction .

}SIDE TO SIDE >>>>> vibration
}UP AND DOWN >>>>>> shaking


