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Pulmonary Function

I. Terms

A. Ventilation: Spirometry is the best measure of ventilation.

1. obstructive defect:  ( in airway resistance

2. restrictive defect:  inability of chest wall to expand and contract

3. mixed defect:  obstructive + restrictive defects

B. Diffusion (alveolar-capillary gas exchange):  arterial blood gasses

C. Perfusion (passage of blood through pulmonary vessels)


D. Lung Volumes

1. Tidal Volume

2. Vital Capacity:  N ~ 4000 ml

3. Inspirational Capacity

4. Expirational Capacity:  ~ 2000ml

5. Functional Residual Capacity

6. Residual Volume

7. Total Lung Capacity = VC + RV

II. Pulmonary Function Tests :  designed to measure presence, nature and extent of pulmonary dysfunction; can reveal defects in the  airways, alveoli or in pulmonary capillaries

A. Indications:  

1. Dx pulmonary/cardiopulmonary disease

2. DDX of dyspnea/ abnormalities in breathing

a. bronchitis, pneumonia:  cough, lungs sounds, chest pain, mucous

3. to follow progression of pulmonary disease

b. interstitial pulmonary disease

c.  asthma

4. surgical screening for anesthetic tolerance

5. transplants 

6. tracking of patients in industries where lung hazards exist

B. Examples of Pulmonary Function Tests (see front of last page of handout) 

1.
Forced Vital Capacity (the procedure, not a value)

a. Forced Expiratory Volume

1. FEV-1:  vol. measured @ 1 sec. after beginning of the expiration (N= 81-83%, ERV + TV)

2. FEV-2:  vol. measured @ 2 sec. after beginning of the expiration (N=90-94%)

3. FEV-3:  vol. measured @ 3 sec. after beginning of the expiration  (95-97%)

-( FEV w/ administration of a bronchodilator is nearly diagnostic of asthma




b.. 
Forced expiratory flow (flow rate)

1. FEF 25-75

2. FEF 200-1200:  flow rate between letting out 200 and 1200 ml (beginning to middle of procedure)

3. FEF 25

c.
Interpretation


a.
( FVC, FEV, FEF:  obstructive lung disease


b.
( FVC, FEV, pos. N FEF:  restrictive lung disease

C. Expiratory Reserve Volume:  ( ERV indicates a chest wall restriction



D.
Functional Residual Capacity= ERV + RV

a. pt. puts on nose clips breathing 100% O​2 and exhales until the N decreases to 1% (N=81%) and the amount of collected exhaled air is then compared to what should normally be stored in the lungs.

b. interpretation:  >125% FRC or RV ( air trapping (more air stored in lungs that cannot be exhaled)

c. FRC-ERV = RV


E.
Carbon Monoxide Diffusing Capacity:  CO binds to Hb w/ greater affinity than O1
a. factors:  amount of Hb and function of diffusion.  Thus, assuming normal Hb, this test measures diffusion

b. 0.1-0.2% CO is breathed ( exhaled air is collected ( ABG performed

F. Arterial Blood Gasses:  blood put on ice and immediately assessed (not an in office procedure)

1.
Uses




a.
adequacy of oxygenation




b.
adequacy of ventilation

c. acid base status

2. types

a. Pa CO2:  measures exchange of air in the lungs w/ the atmosphere.  ( 5 Torr = 3x increase in alveolar ventilation

i. N:  10% in plasma, 90% in RBC’s
 Pa CO2 35-35 torr
 
Pv CO2 41-51 torr

ii. ( PCO2:  pulmonary emboli, hyperventilation

iii. ( PCO2:  bronchitis, emphysema, severe ashtma, anesthesia

b. p02:  decreases w/ age (100.1 -.323(age in yrs))

i. ( :  polycythemia

ii. (:  asthma, restrictive muscular disease, pulmonary edema, pneumonia

c. pH:  determinant of acid/base balance  (arterial blood 7.35-7.45) 

i. acid base balance:  first check pH, #2 check pCO2 , #3 check HCO3-
a. check pH

-if a change in pCO2is in the direction of the pH ( 1( respiratory mechanism






-if a change is opposite the direction of the pH ( compensatory mechanism, metabolic






b.
check HCO3-  

-if a change is same direction as pH ( metabolic mechanism

-if a change is inverse to pH ( compensatory mechanism, respiratory






d.
base excess:  N: 3 - +3 meq/L





-< -3 = base deficiency/ excess of acid







-> +3 = base excess/ deficiency of acid

d. total CO2 and  HCO3-:  used interchangeably (HCO3- is more of an electrolyte than ABG measurement)

i. HCO3- = 95% total CO2 

ii. normally used to detect metabolic acidosis/alkalosis or to measure compensatory mechanisms for respiratory acidosis/alkalosis

a. metabolic acidosis:  compensation by ( ventilation

-( or loss of HCO3-:  diarrhea

-( fixed body acids:  ketoacidosis

b. metabolic alkalosis:  compensation by hypoventilation

-loss of fixed acids:  vomiting

-( HCO3-:  excessive HCO3- ingestion

c. respiratory acidosis: compensation by retention of HCO3-
d. respiratory alkalosis:  compensation by ( secretion of HCO3- by the kidneys




