Outline of Lecture 13 (01-15 PP; Brower)

Expiratory Airflow Limitation
Pathophysiology of expiratory airflow limitation

Def: increased effort to exhale does not cause increased expiratory flow rate


Expiratory airflow limitation is an example of an obstructive defect (see Lec 01)


Expiratory flow-volume relationship: triangular for 100% effort and truncated for less effort

For a given lung volume, flow limitation occurs at 60-70% max effort in normals



As pleural P increases, airways collapse and resistance increases



May result in flutter of airways


Airway closure is also the basis of air trapping and residual volume


The max expiratory flow (at flow limitation) varies directly with lung volume



Because ( volume ( ( elastic recoil ( ( max expiratory flow (see below)
3 determinants of maximum expiratory airflow


1.  Airway (eg bronchi) resistance


( diameter or ( length ( ( resistance ( ( max exp flow

2.  Tendency of airway to close, or to resist closure



( smooth mm tone ( ( closure ( ( max exp flow


( mucosal thickness ( ( closure ( ( max exp flow


airway tether to parenchyma ( ( closure ( ( max exp flow

3.  Elastic recoil of lung


( lung volume ( ( elastic recoil ( ( max exp flow


( compliance ( ( elastic recoil ( ( max exp flow
Expiratory flow limitation

Normal: large expiratory flow reserve


Chronic obstructive lung disease: ( maximal expiratory flow and small expiratory flow reserve

Flow limitation in other biological systems


Snoring: inspiratory flow limitation


Venous return: venous blood flow limitation can cause vena cavae to flutter


Micturition: urine flow limitation due to pelvic pressure or enlarged prostate


CPR:  arterial blood flow limitation due to chest pressure on great vessels
