reduces tethering open of small intrapulmonary airways. The flow-
volume loop demonstrates marked scooping, with an initial transient
spike of flow attributable largely to expulsion of air from collapsing
central airways at the onset of forced exhalation. Otherwise, the
central airways remain relatively unaffected, so R,,, is normal in

“‘pure” emphysema. Loss of alveolar surface and capillaries in the
alveolar walls reduces DL,; however, because poorly ventilated

emphysematous acini are also poorly perfused (due to loss of their
capillaries), arterial hypoxemia usually is not seen at rest until
emphysema becomes very severe. However, during exercise, Pao,

may fall precipitously if extensive destruction of the pulmonary
vasculature prevents a sufficient increase in cardiac output and
mixed venous oxygen content falls substantially. Under these
circumstances, any venous admixture through low V/Q units has a
particularly marked effect in lowering mixed arterial oxygen tension.

FUNCTIONAL MEASUREMENTS
Measurement of Ventilatory Function « LUNG VOLUMES Figure
285-2 demonstrates a spirometry tracing in which the volume of air
entering or exiting the lung is plotted over time. In a slow vital
capacity maneuver, the patient inhales from FRC, fully inflating the
lungs to TLC, and then exhales slowly to RV; VC, the difference
between TLC and RV, represents the maximal excursion of the
respiratory system. Spirometry discloses relative volume changes
during these maneuvers but cannot reveal the absolute volumes at
which they occur. To determine absolute lung volumes, two
approaches are commonly used: inert gas dilution and body
plethysmography. In the former, a known amount of a nonabsorbable
inert gas (usually helium or neon) is inhaled in a single large breath
or is rebreathed from a closed circuit; the inert gas is diluted by the
gas resident in the lung at the time of inhalation, and its final
concentration reveals the volume of resident gas contributing to the
dilution. A drawback of this method is that regions of the lung that
ventilate poorly (e.g., due to airflow obstruction) may not receive
much inspired inert gas and so do not contribute to its dilution.



