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Â Indications and contraindications

ÂSpirometry

ÂLung volumes

ÂDifferentiating obstructive and restrictive lung 

disease

ÂDiffusion capacity
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Indications

ÂTo evaluate symptoms and signs of lung disease

ÂTo assess the progression of lung disease

ÂTo monitor the effectiveness of therapy

ÂTo evaluate preoperative patients

ÂScreen people at risk of pulmonary disease

ÂTo monitor for potentially toxic effects of 

certain drugs/chemicals
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Contraindications

Â Patient in respiratory isolation

Â Inability to cooperate or sit up straight

Â Acute illness
Â Acute coronary syndrome

Â Pneumonia

Â Chest pain

Â Current tracheostomy
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Spirometry

Â Measurement of air movement in and out of 

the lung during different respiratory maneuvers.

ÂValues measured are:

ÂFVC: Forced Vital Capacity

ÂFEV1: The forced expiratory volume in one second

ÂMVV: Maximum Voluntary Ventilation
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FEV1 & FVC

ÅForced expiratory 
volume in 1 second 

ï4.0 L

ÅForced vital capacity

ï5.0 L 

ïusually less than 
during a slower 
exhalation

ÅFEV1/FVC = 80%

FEV1

FVC
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Spirometry

ÂBronchodilator response is a change in FEV1 or 

FVC

Â 200 ml 

AND

Â 12% change in initial value
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Maximal Voluntary Ventilation

ÂFast and hard for 10-15 seconds

Â Normal estimated FEV1 x 40

ÂDisproportional reduction in MVV

ÂPoor effort

ÂVariable exrathoracic obstruction

ÂRespiratory muscle weakness
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LUNG VOLUMES

ÅValues obtained by simple spirometry 

ÅFor the others parameters additional measurements needed
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FUNCTIONAL RESIDUAL 
CAPACITY

ÅMeasured by 

ïbody plethysmography

ïhelium dilution

ÅBody plethysmography

ïm outhpiece obstructed

ïrapid panting

By applying Boyleôs law (P · V = constant) Č lung 
volume obtained
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FUNCTIONAL RESIDUAL 
CAPACITY

ÅHelium dilution

ÅSpirometer of known volume 

and helium concentration 
connected to the patient

ÅClosed circuit 

ÅLaw of conservation of mass

At beginning After several minutes 

è Unknown lung volume can be calculated

[He] initial · Vs = [He] final · (Vs + VL)
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LUNG VOLUMES

ÅValues obtained by simple spirometry 

ÅFor the others parameters additional measurements needed
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INTERPRETATION of RESULTS

ÅIn patients with obstructive diseases

ïHigher resistance to airflow

èĊFEV1 (Forced expiratory volume)

èĈRV (residual volume) 

ÅPatients with restrictive disease i.e. reduced lung 

compliance (e.g., diffuse interstitial fibrosis)

ïstiffness of the lungs + recoil of the lungs to a smaller 
resting volume

èĊTLC (Total lung capacity)

èĊRV (residual volume)
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in respiratory patients

ĊFVCĊFEV1

ÅRestrictive disease 

ïĊexpansion of 
the lung 

ïe.g., interstitial 
fibrosis

ÅObstructive disease

ïĈ resistance to 

airflow

ïe.g., COPD, 
asthma

FLOW-VOLUME CURVE
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Obstructive Pulmonary Disease

ÂChronic obstructive pulmonary disease 

(COPD)

ÂAsthma

ÂBronchiectasis

ÂCystic fibrosis

ÂBronchiolitis obliterans
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Obstructive Airway Disease

ÂObstruction

ÂFEV1 < 80% predicted

ÂFEV1/FVC < 70%                                                                                                                   
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Extrathoracic airway obstruction
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Extrathoracic airway obstruction
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Intrathoracic airway obstruction

21


