Mini-lecture on……

Pulmonary Function Test

Pulmonary function testing attempts to provide quantitative information on pulmonary physiology and to detect abnormal lung function.  It is a reasonable and sensitive screening approach for work-related pulmonary diseases. Measurement of lung volumes provides information that allows for the characterization and staging of lung disease. Spirometry is the measurement of expired and inspired lung volumes. 

There are four subdivisions of maximum lung volume:

· Tidal volume (VT), the volume of air inspired and expired with each breath

· Inspiratory Reserve Volume (IRV), the maximum volume of air that may be inhaled beyond the normal tidal breath

· Residual Volume (RV), the volume of air that remains in the lungs after maximal expiration

· Expiratory Reserve Volume (ERV), the maximum volume that may be exhaled between resting end-tidal position and residual volume 

On the basis of these four volumes, four capacities can be described:

· Total Lung Capacity (TLC), the amount of air in the chest after maximum inspiration, equal to the sum of all four lung volumes (TLC = RV + ERV + VT  + IRV)

· Vital Capacity (VC), the maximum amount of air expired after a maximum inspiration (i.e. the total amount of air that can be moved in and out of the lungs ( VC = ERV + VT  + IRV = TLC – RV)

· Functional Residual capacity (FRC), the amount of air remaining in the lungs at the end-tidal position (FRC = RV + ERV)

· Inspiratory Capacity (IC), the maximum volume of air inspired from end-tidal position (IC = TV + IRV)
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The forced vital capacity (FVC) is determined by asking the patient to give a maximum expiration as rapidly as possible after a maximum inspiration. The forced expiratory volume in 1 second (FEV1) and the FEV1/FVC ratio are derived from the FVC curve.

The FVC, FEV1, and FEV1/FVC ratio are usually reduced in patients with obstructive lung disease. Patients with restrictive lung disease will have reduced FVC and FEV1 but a normal or increased FEV1/FVC ratio because both the FVC and FEV1 are reduced by similar amounts.
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[TLC = total lung capacity; FRC = functional residual capacity; RV residual volume]

Spirometry test results are compared to tables of predicted values [Knudson et al. (1983), Crapo et al. (1988), Hankinson, et al. (1999)] derived from a normal population of non-smoking adults. The predicted values are based on height, age, gender, and race/ethnicity. Results are in liter and expressed as a percentage of the expected value.

Spirometry Interpretation
                                            Percent predicted

                                            FEV1                  FVC             FEV1/FVC%

Normal                              > 80%                  > 80%             > 75%

Obstructive                       < 80%                  > 80%             < 75%

Restrictive                         > 80%                 < 80%              > 75%

Mixed Obstructive/           < 80%                 < 80%              < 75%

  Restrictive       

Lung function abnormalities in classic, simple silicosis are uncommon in the stages of early disease even when the chest x-ray shows small rounded opacities. Multi-factorial effects of cigarette smoking, the type of dust involved (such as a mixture of dusts) , the dose of the dust and the duration of exposure, and the presence of other pulmonary diseases such as tuberculosis may contribute in the alteration of an individuals patient’s pulmonary function. Pulmonary function testing in workers with advanced (PMF) disease will show severe restriction or mixed pattern of obstructive/restrictive defect, loss of pulmonary compliance, and hypoxemia.

In acute silicosis there is usually a rapid progressive decline in pulmonary function with eventual respiratory failure.   
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