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History  
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1950 : Dr. Tiffeneau  of France introduced the forced measurement 

of air volume during a given time frame, i.e., FEV1. 

 

 

ǐ1959: Wright B.M. & McKerrow  C.B. introduced peak flow meter  

 

 

 

ǐ2008: Advanced Medical Engineering developed the world's first 

wireless spirometer with 3D Tilt -Sensing for far greater quality 

control in the testing environment.  

FEV1 

PEFR 

Introduction  
Pulmonary Function Test  
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Types : 

Ventilation 

Diffusion 
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Definition  
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ʦ 

volume flow 
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(mL of air) = volume / time 

(mL/s) 

ʦ 
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Physiology of Breath  

žInspiration  

žExpiration  
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Indication  
 
 
 
 
"What is the 
use of 
spirometryʌʧ 
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Indication  
 
 
 
 
"What is the 
use of 
spirometryʌʧ 

Spirometry  is the best way of detecting the 

presence of airway obstruction and making a 

definitive diagnosis of asthma and COPD  

13 

Ç Measure airflow obstruction to help make a definitive 
diagnosis of COPD. 

Ç Confirm presence of airway obstruction.  
Ç Assess severity of airflow obstruction in COPD.  
Ç Detect airflow obstruction in smokers who may have few or 

no symptoms. 
Ç Monitor disease progression in COPD. 
Ç Assess one aspect of response to therapy.  
Ç Assess prognosis (FEV1) in COPD. 
Ç Perform pre-operative assessment.  

Indication  
 
 
 
 
"What is the 
use of 
spirometryʌʧ 

Spirometry  is the best way of detecting the 

presence of airway obstruction and making a 

definitive diagnosis of asthma and COPD  

14 

Ç Make a diagnosis and assess severity in a range of 
other respiratory conditions  

Ç Distinguish between obstruction  and restriction  as 
Ç  causes of breathlessness 
Ç Screen workforces in occupational environments  
Ç Assess fitness to dive 
Ç Perform pre-employment screening in certain 

professions 

http://www.duarte.com/slidedocs/
http://www.duarte.com/slidedocs/
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Contra 
indication  

žDonôt perform spirometry  for them with:  
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× Bloody Cough 
× Pneumothorax 
× Unstable Angina Pectoris 
× Acute Myocardial Infarction  
× Brain aneurysm 
× Post surgery: eye, thorax, abdomen in the 

healing periode 
× Asthma / COPD excacerbation 

Spirometry  
Value : 

1. TV 

2. IRV 

3. ERV 

4. VC or SVC and FVC  

5. FEV1 

6. FEV1/FVC ratio 

7. FRC 
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Value and Graph  

Graph: 

1. VC per time 

2. Flow per time 
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Static  

 

No need time 

evaluation, only 

measure volume 
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Dinamic  

 

Measure volume and 

time 

Type of Spirometry  

Spirometry  
value 

 Tidal volume: that volume of air moved into or out of the 
lungs during quiet breathing  

 Inspiratory reserve volume : the maximal volume that can 
be inhaled from the end-inspiratory level 

 Inspiratory capacity: the sum of IRV and TV 
 Expiratory reserve volume: the maximal volume of air that 
can be exhaled from the end-expiratory position  

 Vital capacity: the volume of air breathed out after the 
deepest inhalation. 

 Total lung capacity: the volume in the lungs at maximal 
inflation, the sum of VC and RV. 

 Residual volume: the volume of air remaining in the lungs 
after a maximal exhalation 
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TV 

IRV 

IC 

ERV 

VC 

TLC 

RV 
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Spirometry  
graph  

Static 
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Spirometry  
graph   
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500 

2000 

1000 



01-Mar-18 

11 

LUNG VOLUMES AND CAPACITIES 
  Tidal volume: that volume of air moved into or out of the lungs during 

 quiet breathing 

  Inspiratory reserve volume: the maximal volume that can be inhaled 

 from the end-inspiratory level 

  Inspiratory capacity: the sum of IRV and TV 
  Expiratory reserve volume: the maximal volume of air that can be 

 exhaled from the end-expiratory position 
  Vital capacity: the volume of air breathed out after the deepest 

 inhalation. 

  Total lung capacity: the volume in the lungs at maximal inflation, the 

 sum of VC and RV. 
  Residual volume: the volume of air remaining in the lungs after a 

 maximal exhalation 

 

Standard Spirometric Indicies 

  FEV1 - Forced expiratory volume in one second: The volume of air 
 expired in the first second of the blow 
 

 FVC - Forced vital capacity: The total volume of air that can be forcibly 

 exhaled in one breath 

 
 FEV1/FVC ratio: The fraction of air exhaled in the first second relative to 

 the total volume exhaled 

 

 FEV6 - Forced expired volume in six seconds: 
 Often approximates the FVC.  Easier to perform in older and COPD 

patients but role in COPD diagnosis remains under investigation 

 

 MEFR - Mid-expiratory flow rates: 
 Derived from the mid portion of the flow volume curve but is not useful 

for COPD diagnosis 
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Spirometry  
graph  

Dinamic  
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FVC FORCED VITAL CAPACITY (FVC) 

ƴ VC is measured after the pt has blown as 

hard and as fast as possible into the spirometry  

ƴ In normal lung VC is equal to FVC 

ƴ In COPD compression of lungs during  

forced expiration leads to closure of 

airway earlier than usual 

ƴ FVC maybe less than VC 

24 
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Spirometry 
graph  

FEV1 Forced expiratory volume 1 second (FEV1 ) 

Å FEV1 is the volume of air in the first 

second of a forced expiration 

Å In a normal lung it is more than 70% of the FVC 

Å In obstruction as seen in COPD the time 

taken to expire is longer thus the ration of  

FEV1 to FVC is reduced 

Å Seen the graph next 

26 
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FEV1 
Forced expiratory volume(FEV1)  

Å The FEV1/FVC ration is the FEV1 

expressed as a percentage of the FVC (or 

VC if that is greater) i.e the proportion of  

the vital capacity exhaled in the first second. 

Å It distinguishes between reduced FEV1 

due to restricted lung volume and that due  

to obstruction.  

Å Obstruction is defined as an FEV1/FVC 

ratio of <70%  
27 
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Spirometry  
graph  

Dinamic  


