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Airways Clearance Techniques 
The role of a Chest Physiotherapist 

1. Inhalation therapy: 

 choice of appropriate inhalation device(s) 

 training of the patient/family in its optimal use 

 handling, cleaning and need for servicing and replacement of the device 

 

2. Airway Clearance therapy (ACT): 
 choice of technique(s) 

 training of the patient and caregivers in its optimal use. 

 

3. Physical education and exercise 
 providing the patient and family with appropriate and stimulating physical education and exercise 

programs. 

 Musculoskeletal issues, including posture, bone density, urinary incontinence, and pain  

 

4. Education: 
 improving and up-dating patients’, families’ and locally involved physiotherapists’ knowledge of 

pathophysiology and its treatment. 

Journal of Cystic Fibrosis 4 (2014) 7 – 26 

Introductie 

• 10.000 liter lucht per / dag 

• Mucus productie in de bronchiale boom (globet cells, 
clara cells en type II alveolaire cellen) 

• Mucus dat de trachea bereikt ~ 10 – 20 ml/dag 

• Mucus (mechanische barrier voor organismen; 
chemische screen met anti-oxident eigenschappen; 
biologische barriere) 

• Mucus transport: [1] ciliary beating (8 - 15 herz) en [2] 
airflow (PCF 160 – 180 L/min). 

 

 

Luchtweglocatie  

Centraal  Perifeer 

Mucusproductie 

Ciliaire transport 

Transport door 

luchtstroming 

Principes Airway clearance  

 

Respir Care, 2007;52:1150-1156 

Mucus transport bij Flow > 1 m/s (0,3 km p/uur) 

Total airway diameter  van centraal naar perifeer (trechter model) 

Airflow velocity and airflow transport is higher in central airways 

Airway Clearance Therapie (ACT) 

Indicatie 

• (Chronisch) gestoorde sputumevacuatie 

• Onderste luchtwegen 

Airway clearance afhankelijk van: 

 
• Airway clearance gestoord 

• Kwantiteit van mucus 

• Viscositeit van mucus 

• Trilhaarfrequentie 

 

• Veranderde eigenschappen luchtwegen 

 

• Open zijn van de luchtwegen 
– Weerstand 

– Airflow 

– Functie Glottis 
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• Vitale capaciteit (IC) 

• Pi-max 

• Luchtweg weerstand 

 

• Elastische eigenschappen long 

• Mobiliteit Thorax 

• Uitademingsdruk (Pe-max) 

 

• Stabiliteit bronchus wand 

• Goede glottis functie 

• Expiratory Flow (Pe-max) 

Three Phases of Cough (PCF) 

Inspiration 

Compression 

Expiration 

PCF > 500 L/min 

• Via collaterale ventilatie 
• Lucht achter mucusplug 

Airway clearance  

 

Principes van mucusklaring 

• Lucht achter mucus 

• Trilling / vibratie 

• Expiratoire luchtstroomsnelheid 

• Houding 

 

Algemene behandeltechnieken bij 

sputummobilisatie 

Inspiratoir volume Oscillaties Expiratoire flow 

ACBT 

Houding 

Airstacken 

Cough Assist 

Inspanning 

Hoesten/Huffen 

PEP 

Autogene drainage 

Comprimeren 

Airstacken 

Cough Assist 

Inspanning 

Flutter, IPV, High 

Frequency Chest 

Wall Oscillators, 

Inspanning 

Houding 

 

Houdings- 

drainage 

 

The Physiology of Cough 

Nucleus tractus solitaris 
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CAPACITY Load 

Verband tussen VC en Pi-max 

Pi-max “gevoelige” maat VC “gevoelige” maat 

Comparison between MIP and MEP 

Correlation between PCF, MIP and MEP Prognostic value of Pi-max (%pred.) 

NMD ~25%pred. 

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCOTIoJGg_scCFYaJGgodlgkDrw&url=http://respiratory-care-sleep-medicine.advanceweb.com/Features/Articles/Home-Care-Ventilation-For-Children.aspx&psig=AFQjCNEQuR8px_KJV-QYMelyZGQcNfcOUA&ust=1442585560997493
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Prognostic value of P0.1 (%pred.) 

NMD ~125%pred. 

Prognostic value of  P0.1/Pi-max (%pred.) 

NMD ~481%pred. 

Prognostic value of change in P0.1/Pi-max (%pred.) Ineffective Airway clearance 

• IVC < 1,1 L (SE= 91%; SP= 71%: chest infections) 

 
• (VC < 20 ml/kg) → Airstacken → Coughlator 

 

• Vocal Cord dysfunction 
 

• Pe-max < 45 cm H2O (SE= 86%; SP= 47%: chest infections) 

 
• (Pe-max < 30 cmH2O) → Compression → RMT 

   

• Peak flow < 160 L/min (SE= 75%; SP= 79%: chest infections)  

 (PCF: normal 360 – 1200 L/min)  

 
• PCF < 160  L/min → Airstacken  Compression  Coughlator 

 
 Developmental Medicine & Child Neurology, 2009 

Conclusions 

Category 1: 
Patients with MEP > 34 cmH2O and / or VC > 1,9 L  no MAC 
 
Category 2: 
Patients with VC of 0.34 L - 1.9 L and / or MEP 14 – 34 cmH2O  
Breath-stacking plus MAC 
 
Category 3: 
Patients with VC < 0,34 L  In-exsufflation device. 

 
            

Summary of consensus for assisted cough 

management 
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Geassisteerde inspiratie  

• Enkelvoudig  

– maximale inademing zonder stapeling 

• Indicatief voor glottis dysfunctie 

 

• Stapelen   

– Maximale inspiratoire capaciteit 

• Kikkeren (‘glossopharyngeal breathing’)  

– 6-9 ademhalingen van 40-200mL*  

–  MIC = 5x VC (patient report)  

• Airstacking  

– 2-5 insufflaties, 3-5 sec vasthouden, 3-5 series 

– Alveolaire ventilatie, respiratoire compliantie , hoestkracht  

– MIC > IC, mits intacte glottisfunctie 

 

 

 

 

*Dail et al. JAMA 1955 

Geassisteerde expiratie  

Manuele compressie (MAC) 

• Toename van expiratoire flow  

• Compressie in de richting van de expiratoire 
thoraxbeweging 

• Coöperatieve patiënt en bekwame 
hulpverlener/familielid 

• CAVE osteoporose 

 

 

Peak Cough Flow in mechanical ventilated 

patients with NMD (N=179) 

PCF= 180 L/min 

Lower Limit of Effective 
Cough 
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Geassisteerde inspiratie en expiratie  

Chatwin et al. , Airway clearance techniques in neuromuscular disorders: A state of the art 
Review, Respiratory Medicine 2018 

• Insufflatie/Airstacking + Manuele compressie  

• Mechanische insufflatie-exsufflatie (MI-E) 

Chatwin et al. , Airway clearance techniques in neuromuscular disorders: A state of the art 
Review, Respiratory Medicine 2018 

sptumevacuerende voorwaarden 

1) Hoestkracht 

• Voldoende expiratoire kracht:  41 (≥35 cm H2O) 

• Onvoldoende inspiratoire capaciteit  0.8 (≥ 1.1 liter) 

• Onvoldoende air flow: 160 (≥ 270 L/min)  

 

2)   Adequaat gebruik hulpmiddelen 

• Airstackballon: 170 L/min 

 

3) Personalised medicine 

• → MAC + airstacking/ Cough-assist  

 

 

 

 

 

Personalized medicine 

Individuele benadering essentieel! 

• Beschikbaarheid 

• Effectiviteit 

• Comfort 

• Haalbaarheid  

• Voorkeur 

• Leeftijd 

 

 

 


