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• Understand Dynamic Hyperinflation (DH)

• Review Mechanisms of Dyspnea

• Identify DH on CPET

• FVLs versus VE/MVV

Learning Objectives



Dynamic Hyperinflation

• In airway disease:

• End-expiratory lung volume (EELV) ↑

• Airways collapse at low lung volumes

• ↑ with obstruction/ventilation

• “Air-trapping” with ↑ ventilation

Dolmage et al. Res Med 2013; 107: 953-958



Dynamic Hyperinflation

Ann ATS 2018; 15:1096–1104



Dynamic Hyperinflation

• Consequences

• ↑ Inspiratory work

• Mechanical limitation

• Neuromechanical uncoupling



Dyspnea

Nauserhwan, Lee. Chest 2010;138: 1196-1201



Dyspnea

Parshall et al. AJRCCM 2012; 185: 435-452



Ann ATS 2018; 15: 1096–1104





• Asthma/COPD

• Chest tightness = bronchoconstriction

• Respiratory effort = neuromechanical coupling (IRV/IC)

• Can’t get a full breath in = (IRV/IC)

• Common complaints

• Activity limitation (most common in uncontrolled asthma)

• Exercise limitation

• Dyspnea

Dyspnea in Asthma and COPD

Vermeulen et al. Respiratory Medicine 2016; 117: 122-130

Casaburi, Rennard. AJRCCM 2015; 191:874-876



• FEV1 and PEF weakly correlated with activity limitation

• ↑ aerobic capacity without ∆ spirometry

• Resting spirometry is not a good predictor of DH during exercise

DH and Asthma

Vermeulen et al. Respiratory Medicine 2016; 117: 122-130

Lougheed et al. CHEST 2006; 130:1072–1081
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DH and Asthma



Vermeulen et al. Respiratory Medicine 2016; 117: 122-130

Casaburi, Rennard. AJRCCM 2015; 191:874-876

Potter et al. J Clin Invest 1971; 50: 910-919

Dyspnea in Asthma and COPD
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VE / MVV

• MVV

• Voluntary maneuver

• FEV1 x 35-40

• Linearly related to dyspnea

• Blunt measure of mechanical limitations

• Cannot determine location



CPET FVLs
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MVV versus FVLs

Johnson et al. Chest 1999;116;488-503



Hyperinflation and Dyspnea

Johnson et al. Chest 1999;116;488-503



CPET FVLs



MedGraphics



CPET FVLs - DH



CPET FVLs

Johnson et al. Chest 1999;116;488-503



CPET FVLs

• ↑ EELV not specific for DH

• CHF, hyperventilation, obesity

• High requirement/capacity 

• IC/VE slope

• Improved accuracy
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