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Previous Knowledge of student: Students have basic knowledge about pulmonary function test 

General objectives: 

At the end of the class the student will gain the deep knowledge about pulmonary function test . 
Specific objectives: 

At the end of  the class the students should be able to, 

· describe the indications of pulmonary function test 

· explain the pulmonary function test 

· describe the contra indications 

· list down the potential complications 

· explain the procedure and patient case 

· list down the test results and clinical significance. 
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	Introduce the topic 
List down the indications 

Explain the pulmonary function test 

Maintain the contraindications 

List down the potential complications 

Explain the procedure and patient care


	Introduction: 
         Pulmonary function tests (PFTS) provide information about respiratory function by measuring lung volume by the use of spirometry . It is useful in evaluating the gas exchange, pulmonary flow and acid base balance of the blood. The spirometry  measures and rewards various ventilation parameters. 
Indications: 

1) Pre operative evaluations of the lungs and pulmonary reserve 

2) Evaluation of response to broncho dilator therapy 

3) Differentiation between restr and obstructive forms of chronic pulmonary disease 

4) Determination of diffusing capacity of the lungs rates are based on the differences in concentration of gases kin inspired and expired air. 

Test Explanation: 

          PFTs are routinely include spirometry, measurement of air flow rates and calculation of lung volume and capacities excuses pulmonary stress testing can also be performed to provide data concerning pulmonary reserve 

           During this stages the patients performs an aerobic function such as stationary binking or walking on a thread mill. 

            Spirometry is performed first A spirometry is a machine that can measure the air volumes. When an element is added to the training air flow rates can be determined. Values greater than 80% of predicted values are considered as normal. Spirometry provides information about obstruction of restriction of airflow. 

           Measurement of airflow rates provides information about airway obstruction.                   Changes in flow rates can be more accurately determinate when flow are calculated when flow are calculated with the use of helium air mixture. 
             Measurement of lung capacity can be performed by nitrogen or helium washout techniques. This provides further further information about air trapping within the lungs. 

              Gas exchange studies measure the diffusing capacity of the lungs (DI) is the amount of gas exchanged between the alveolar capillary membranes per minutes. Usually CO is used to measure DI because CO has a great affinity for Hb and only a small concentration is needed has exchange is abnormal in congestive heart failure , pneumonia and other disease that fill the alveoli with fluid or exudates. 

Forced Vital Capacity: (FVC)

           Amount of air that can be forcefully expelled form a maximal inflated lung position less than expected values occur in obstructive and restrictive pulmonary disease  
 Forced Expiratory volume in 1 second(FEVI)

          It is the volume of the air expelled during first second of FEVC in obstructive pulmonary disease, airways are narrowed and resistance to flow is high . Therefore not so much air can be expelled in 1 second and FEV is decreases because  of low not because of airway resistance in restrictive lung disease a normal values is 80% and in obstructive disease this ratio is considerately less. 
Maximal mid expiratory flow (MJMEF) or forced mid expiratory flow: 
           It is the maximal rate of air flow through the pulmonary tree during forced expiration. MMEF less than expected values in obstructive pulmonary disease and normal in restrictive pulmonary disease. 

Maximal volume ventilation(MVV) 

           It is the maximal volume of air that a patient can breath in and out during 1 minute. It is less than the expected value in both obstructive and restrictive pulmonary disease. 

Pulmonary function studies may also include evaluation of the following lung volume and lung capacities. 

Tidal volume: 

           Volume of air inspired and expired with each normal expiration. TV of adult= 500ml
Inspiratory reserve volume (IRV):

          Maximum volume of that can be inspired from on end of normal inspiration IRV of normal adult =300ml 
Expiratory reserve volume: (ERV)

      Maximum volume of air that can be exhaled after normal expiration 

ERV=1000ml 

Residual volume: 

        Volume of air remaining in the lungs following forced expiration 

RV= 1.5liters 

Inspiration capacity: 

        Maximal amount of air that can be inspired after normal expirations

IC = TV+IRV
functional residual volume(FRV) 

Amount of air left in lung after normal expiration. 

FRV=ERV+RV

Vital capacity: 

       Maximal amount of air that can be after maximal inspiration VC of normal adult is 3.5-4.5 liters 

Total lung capacity(TLC) 

Volume to which the lung can be expanded with greatest inspiratory  effort 
TLC=TV+IRV+ERV+RV

Minute volume (MV) or minute ventilation: 

Volume of air inhaled and exhaled per minutes 

Forced expiratory flow(FEF)

Portion of airflow most affected by airway obstruction 

Peak inspiratory flow rates (PIFR)

Flow rates of inspired air during maximum inspiration 
Contraindication: 

· Pain because of patients inability to co operate by deep inspiration and expiration

· Inability to co operate because of age or mental incapability. 
Potential complication: 

· Light headness during the test, during the relative hyper ventilation 

· Fainting during FVC

· Asthmatic episode precipitated by inhalation studies, bronchodilators may be necessary for immediate treatment . 

Procedure and patient care before PFT:
· Explain the test to patient 
· Inform the patient that co operation is necessary for accurate results. 

· Instruct the patient not to use any bronchodilators or to smoke for 6 hrs before this list 

· Withhold the use of small dose meter inhales and aerosol therapy before this studies 

· Measure and record the height and weight before this study to determine predicted values 

· List on the laboratory slip any medication of the patient is taking 

During: 

Note the following procedural steps spirometry and airflow rates

1. The unseated patient is taken to the pulmonary functions laboratory 
2. The patient breath through a sterile moth piece into spirometer ,which measure and seconds the desired values. 
3. The patient is asked to inhaled as deeply as possible and than forcefully exhale as much air as possible. This is repeated several times. The two best values are used for calculation. 

4. The machine computes FVC, FEVI,PIFR,PEER and MMEF 
5. The patient is asked to breath in and out as deeply and frequently as possible for 15 mins. The total volume breathed as rewarded & multiplied by 4 to obtain MVV. 

6. The patient is asked to breath in and out normally into the spirometer and then exhale forcefully form end tidal volume and expiration points to measures ERVI. 

7. The patient is asked to breath in and out normally into the spirometer and then inhale forcibly form the end tidal volume expiration points to measure IC. 

8. The patient is asked to breath in and out maximally to measure VC and calculate TLC.

Gas exchange: Diffusion capacity of lungs(DL): 

· The DL for any gas can be measured as a part of pulmonary function studies

· The DL of CO is usually measured by having the patient inhale a CO mixture. 

· The DL CO is calculated by analysis of the amount of co exhaled composed with the amount inhaled . some methods require arterial blood gas lists to be performed at the same time as gas exchange lists. 

Inhalation test: 

1. These tests may be performed during pulmonary function studies to establish a cause and effect relationship in some patient with inhalant allergies. 

2. The methacholine or histamine challenge tests is typically used to detect the presence of hyperactive airway disease 

3. Care is taken during this challenge test to reserve any severe bronchospasm with prompt administration of an inhalant bronchodilators .

After: 

· Patients with sever respiratory problem occasionally are exhausted after PFT’s and will need rest.
Test results and clinical significance: 

· Pulmonary fibrosis

· Interstitial lung disease 

· Tumors 

· Chest wall trauma 

· Emphysema 

· Chronic bronchitis 

· Asthma 

· Inhalant pneumonitis 

· Airway infection 

· Pneumonia 

· Neuromuscular disease 

· Hyper sensitivity bronchospasm 

Conclusion : 

          So we can conclude that the pulmonary function test are  use to screen high risk client such as cigarette smokers and workers exposed to industrial dusts in order to diagnose pneumoconiosis emphysema and chronic obstructive pulmonary disease at as early stages. It also used to evaluate clients in the diagnosis of pulmonary disease , assessment of disease development or to evaluate the risk of pulmonary complication from surgery .
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	What are the indications? 
Briefly explain the test explanation? 

What are the contra indications?

What are the complications?

Briefly explain the procedure and patient? 
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