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Flow Volume Loop
In Health and Disease
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TV tidal volume
VC vital capacity

FVC forced vital capacity = ERV expiratory reserve volume
IC inspiratory capacity IRV inspiratory reserve volume
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Obstructive

An obstructive ventilatory defect is a disproportionate
reduction of maximal airflow from the lung in relation

to the maximal volume (i.e. VC) that can be displaced
from the lung. The degree of abnormality can be defined
using the number of standard deviations from the norm
(Z-scores), percentiles (1-5) from the reference value,
lower limits of normal, or the percentage of the
reference value.

step 1:
identify presence of obstruction

ratio of FEV1 divided by VC (FEV1/VC)
is reduced or below the lower limits of normal

step 2:
identify degree of obstruction

FEV1 % pred

mild 70-79

moderate @ 60-69
moderately severe @ 50-59
severe @ 35-49

very severe @ <35

Reversible Airflow

Variable Extrathoracic

Fixed Extrathoracic

note: the time scale has
been compressed for an
illustrative purpose

Airflow Obstruction
with Hyperinflation
(plethysmography performed
in addition to spirometry)

Intrathoracic Large
Airway

Sawtooth Pattern of
possible Sleep Apnea
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Restrictive

A restrictive ventilatory defect is the reduction of total lung

volume. Since the airways are normal, the flow volume
loop will have a normal shape, only smaller with a lower
pointed peak flow and volume.

To obtain an accurate diagnosis

and plethysmography or nitrogren

Spirometry with good expiratory

of volume can suggest restriction.

If restriction is present,
plethysmography or nitrogen
washout can confirm the degree.

T and totally eliminate the opportunity
for effort-related results, spirometry

washout is strongly recommended.

effort and inaccurate measurement

Restriction of
Lung Volume

Volume Reduction
Increased Elastic Recoil

For additional information on pulmonary diagnostics,
please consult the ATS/ERS guidelines:

www.thoracic.org www.ers-education.org
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