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VENTILATORY LUNG FUNCTION – SPIROMETRY – CLINICAL ASPECTS
Lung function has three main components: 1. Ventilation  2. Perfusion  3. Diffusion. 

Functional derangement & resultant hypoxia and/or hypercapnea are due to disorders of any of the following 1. Poor Ventilation 2. Poor Perfusion 3. Diffusion Defects 4.Ventilation-Perfusion Mismatch. All affect gas exchange at the alveolar-capillary interface and cause dyspnoea. In addition, non pulmonary causes of dyspnoea include 1.Cardiac diseases 2.Blood disorders (Anemia) 3.Metabolic diseases 4.Renal diseases.
Breathlessness of varying grades is due any of the above. Let us not over simplify its Rx. to Inj. Deriphyllin.

Pulmonary Function Tests include all three components namely, tests of Ventilation, Perfusion & Diffusion.

Here we consider only tests of ventilation and the other aspects are not in the scope of today’s presentation.

Ventilation of lungs essentially has two components 1. Air entry in to lungs and 2 Air Exit from the lungs.

Air entry is governed by lung compliance, thoracic muscles, Intra-thoracic negative pressure. Disorders affecting any of them will cause ‘Restrictive Lung Diseases’, also can be understood as ‘Air In’ problem. 
Air Exit is governed by the Air ways – their lumen, plugs, obstruction, broncho-motor tone, secretions and Resistance of Air Ways (RAW). These disorders cause ‘Obstructive Lung Diseases’, also can be understood as ‘Air Out’ problem. 

There is a long list of Ventilatory function tests. However, for easy understanding of these diseases it will suffice if we know the 1.Forced Vital Capacity (FVC) 2.Forced Expiratory Volume (FEV1) in the first second   3. The ratio FEV1÷FVC 4.Peak Expiratory Flow Rate (PEFR) and 5.Forced Expiratory Time (FET).
Spirometry is the procedure which accurately estimates these parameters. This test is subjective and depends up on the best effort by the patient and requires good training and motivation to get the best effort.

Obstructive Airways Diseases:  In these conditions, the FEV1 is reduced (less than 80% of the predicted) but the FVC is normal. The ratio of FEV1÷FVC is reduced (less than 75% of the predicted).The PEFR is also reduced (less than 80% of the predicted). The FET is prolonged (more than the normal of 4 seconds)

Restrictive Airways Diseases:  In these conditions, the FEV1 is normal but the FVC is reduced (less than 80% of the predicted). The ratio of FEV1÷FVC is normal or increased (more than 75% of the predicted).The PEFR is normal (more than 80% of the predicted). The FET is normal (less than the normal of 4 seconds)

Combined Disorders: The FEV1, FVC, FEV1÷FVC and PEFR – all are reduced and the FET is prolonged
Millers Prediction Quadrants are used for easy inference of the Ventilatory disorder. (See page 2)
Spirometry has several tests of which we routinely need only the Forced Expirogram in which the subject takes the deepest inspiration and then forcefully makes a strong expiratory effort as fast and as hard as he can, followed immediately by deepest inspiration at the end of the expiratory effort. At least three such attempts are recorded and the best effort is taken for analysis. The results recorded are plotted by the computer as 2 graphs; 1.Flow-Volume Loop and 2.Volume-Time Curve. Many parameters are calculated mathematically to analyze the best of the Forced Expirogram done as above. These graphs are so typical, one cause easily identify the type of disorder – whether Obstructive or Restrictive or Combined; whether small airways or large airways obstruction; whether intra thoracic or extra thoracic is the cause of restriction or obstruction etc. Some of these patterns are shown in page 2. Also a Clinical Algorithm for the diagnosis of Ventilatory disorders is presented. Spirometry is an essential tool for Dx. Wish happy understanding! 
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Summary of the various PFT values in different defects of ventilation

	PFT Result
	FVC
	FEV1
	FEV1 ÷ FVC
	PEFR
	FET in sec

	Normal
	> 80%
	> 80%
	> 75%
	> 80%
	< 4 seconds

	Obstructive
	> 80%
	< 80%
	< 75%
	< 80%
	> 4 seconds

	Restrictive
	< 80%
	> 80%
	> 75%
	> 80%
	< 4 seconds

	Combined
	< 80%
	< 80%
	< 075%
	< 80%
	> 4 seconds








Please visit our web site: www.drsarma.in   We have placed over 150 updated power point slide shows on common diseases of interest such as IHD, ACS, HT, DM, Dyslipidemias, Thyroid, Osteoporosis and many clinically useful topics. These are free for download and use by General Practitioners, PGs, Interns, Students

