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Introduction: Pulmonary function tests (PFT) or lung function tests are useful in assessing the 

functional status of the respiratory system both in physiological and pathological conditions. Lung 

function tests are based on the measurement of volume of air breathed in and out in quiet breathing 

and forced breathing. Spirometer is mostly used to assess pulmonary function test. 

Lung volumes: Static lung volumes are the volumes of air breathed by an individual. Each of these 

volumes represents the volume of air present in the lung under a specified static condition (specific 

position of thorax). Static lung volumes are of 4 types: 

1. Tidal volume 

2. Inspiratory reserve volume 

3. Expiratory reserve volume  

4. Residual volume. 

Lung capacities: Static lung capacities are the combination of two or more lung volumes. Static lung 

capacities are of 4 types: 

1. Inspiratory capacity 

2. Vital capacity 

3. Functional residual capacity 

4. Total lung capacity. 

Tidal volume: Tidal volume (TV) is the volume of air breathed in and out of lungs in a single normal 

quiet respiration. Tidal Volume signifies the normal depth of breathing. Normal value is only 500 ml. 

Pathological Condition: 

1. Chronic Obstructive Pulmonary Disease (COPD): This condition affects tidal volume. 

2. High tidal volume: Tidal volume according to Boy law, if lung volume enhances pressure 

reduces. The resulting sub-atmospheric intra-alveolar pressure then takes air into the alveoli 

dependent on the pressure difference. Once the pressure is equalized, a tidal volume of 

approximately 500 ml of delivery takes place. 

3. Low tidal volume: A low tidal volume alarm is most often caused by high air way pressure. 

The patient obtains little or no pressure. If a high-pressure alarm is active, so automatically, 

the exhaled tidal volume is very low. This problem easily identified, if both alarms happen at 

the same time. 

4. More tidal volume as Ventilation: Traditional tidal volume (10-12 ml)/ kg of predicted body 

weight and high tidal volumes (more than 12 ml/kg or predicted body weight) were related to 

hemodynamic instability, prolonged mechanical ventilation, and renal failure. 

5. Is cystic fibrosis obstructive of restrictive: Obstructive lung disease namely cystic fibrosis and 

COPD lead to more morbidity and mortality. 

6. Low tidal volume: A reduction in tidal volume needs disproportionate increases in respiratory 

rate to regulate alveolar ventilation and more energy can be released to the lungs even at low 

stress as well as strain per breath. 

7. Relationship between tidal volume and CO2:  Enhance the rate or the tidal volume will 

enhance ventilation and releases CO2. 
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8. Relationship between Tidal volume and PH: Minute volume is calculated by multiplying tidal 

volume and respiratory rate enhancing minute volume removes more carbon dioxide from the 

blood and improves PH. Reducing minute volume allows patient to retain more carbon 

dioxide and reduces PH. 

9. Link between Tidal volume and respiratory rate: Minute volume is the tidal volume times the 

respiratory rate normally 500 ml ×12 breaths/min = 6000 ml/min. An enhancing respiratory 

rate or tidal volume will enhance minute ventilation. Dead space indicates air way volumes 

and doesn’t participate in gas exchange. 

10. Difference between PIP and PEEP: The difference between the peak inspiratory pressure and 

PEEP is estimated by resistance and flow. The difference between PlAT and PEEP is 

estimated by Tidal volume and respiratory system compliance. 

11. Link between PEEP and tidal volume: An enhancement in tidal volume at a given constant 

positive and expiratory pressure (PEEP) enhances the ventilation in the dependent parts of the 

lung by recruiting at atelectatic lung regions. 

12. Enhancement of tidal volume: It is generally enhanced with moderate exercise. When you 

perform exercise, you breathe deeper, which enhances your TV. If you breathe with faster rate 

your TV is improved. 

13. Effect of tidal volume by drugs: Tidal volume is effected (normally over estimated) by leaks 

in the breathing circuit of an introduction of additional gas, ex: during the introduction of 

neutralised drugs. 

Inspiratory reserve volume (IRV): Inspiratory reserve volume (IRV) is an additional volume of air 

that can be inspired forcefully after the end of normal inspiration. Normal Value is 3,300 mL (3.3 L). 

Measurement of IRV in pathological conditions: Spirometer is an important tool for diagnosis of 

pathological conditions in which lung volume particularly IRV is calculated. The examples for 

pathological conditions are asthma, chronic obstructive pulmonary disease, cystic fibrosis, 

emphysema and pulmonary fibrosis, lung volume; particularly IRV shows difference dependent on 

various factors such as age, ethnicity, certain respiratory disorders and ethnicity. 

Expiratory reserve volume (ERV): Expiratory reserve volume (EVR) is the additional Volume of 

air that can be expired out forcefully, after normal expiration. Normal Value is 1,000 mL (1 L). 

Utility of TAPT: ERV is very essential to diagnose and compare between lung disease mainly asthma, 

chronic obstructive pulmonary disease and pulmonary fibrosis. Imaging of the lungs namely 

computerised tomography scan and x ray is not able to make the difference type of lung diseases. So 

only pulmonary function test (PFT) highly essential. PFT, along with ERV is useful to check to assess 

how well treatment for lung disease is working. PFT, along with ERV, is determines if present lung 

disease is improving or getting worse. PFT, along with ERV, indicates a patient before surgery that is 

a lung transplant. PFT, along with ERV, is useful for detecting toxic side effects of specific 

medications. PFT, along with ERV, is useful for screening lung problems in smokers are people 

whose jobs put them at risk for lung disorder. 

Contraindications: PFT’s are contraindicated in persons with 

a) Recent abdominal, chest or eye surgery, and heart attack as well as stroke. 

b) Collapsed lung. 

c) An aneurysm in any part of the body. 

d) Respiratory infection or tuberculosis. 

Accurate results from PFT’S may not be obtained especially in pregnant women and people’s 

suffering from extreme fatigue, chemicals muscles weakness and stomach blotting. 
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Results: ERV is normally decreased with abdominal swelling, after upper abdominal surgery and 

obesity. ERV is reduced if you are shorter or if you are residing at a lower altitude. The average ERV 

volume is about 1200 ml in males and 700 ml in females. 

ERV results Condition type Reliable causes 

Reduced volume Restive Pneumothorax, pulmonary fibrosis 

Normal volume with impacted flow rate. Obstructive Asthma, COPD 

 

Residual volume: Residual volume (RV) is the volume of air remaining in lungs even after forced 

expiration. Normally, lungs cannot be emptied completely even by forceful Expiration. Some quantity 

of air always remains in the Lungs even after the forced expiration. Residual volume is significant 

because of two Reasons: 

1. It helps to aerate the blood in between breathing and during expiration 

2. It maintains the contour of the lungs. Normal value is 1,200 mL (1.2 L). 
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