Lecture 11- Lungs

1) Functional Anatomy of the Lungs

a) Trachea- contains cartilage rings around front and sides.

i) Splits into left and right main bronchii (this is considered split 1 which splits into generation 1).  23 total splits.

(1) Splits 1-17 are the conductory bronchioles.  Splits 18-23 are the respiratory bronchioles.

b) Generations:

i) 1-17: (Cross Section)

(1) No gas exchange occurs here

ii) 18-23:

(1) These bronchioles contain alveoli that increase surface area (70 m2) and assist in gas exchange.

(a) There are about 300 million alveoli in a normal adult.

2) Gas Exchange

a) Inspiration (from the atmosphere to alveoli)

b) Expiration (from alveoli to the atmosphere)

c) Gas Exchange between alveoli and body (heart)












3) Pressure (mmHg)

a) Pressure at sea level (San Diego) is about 760 mmHg, therefore pressure in lungs and surrounding areas are 760 mmHg as well.

i) Note: lungs want to collapse but pressure forces (and vacuum) allow lungs to stay big.  Ribs are protection and act as a spring, but are kept down by the same forces.

4) Problem

a) Pneumothorax (lungs collapse and chest expands because negative pressure is removed or reduced)

i) External pneumothorax: hole in the thoracic cavity from trauma.

(1) Treat with pump (to pump air out) and sew.

ii) Internal pneumothorax: hole in lung.

5) Air: In and Out.  

a) Boyle’s Law = Pressure (P) α 1/Volume (V)  (Note: α means proportional to)

i) When the diaphragm contracts (appearing straight rather than rounded), the volume of the lungs increase.  Since Boyle’s Law states that when volume increases, pressure decreases, the pressure in the lungs decreases and air comes in from the outside (diffusion).

(1) Air comes in until pressure is equal.

ii) At rest, diaphragm rounds off and the volume of the lungs decreases.  Air leaves the lungs (diffusion), and pressure increases.

b) Equation:  TV x RR = MV

i) Tidal volume (TV) at rest is about 500 mL/breath.

ii) Respiratory Rate (RR) at rest is about 12 times/minute.

iii) Minute Ventilation (MV) is about 6 L/minute.

(1) Less than 6 L/min: hypoventilation.

(2) More than 6 L/min: hyperventilation.

6) Partial Pressure

a) Air consists of about 20.9% oxygen, 0.03% carbon 

dioxide, and 79% nitrogen.  Each of these compounds 

contribute to the total pressure (760 mmHg) using 

these percentages (PO2= partial pressure for 

oxygen).  The numbers in the figure 

are regarding a normal adult.

i) PO2 is less in the alveoli than the atmosphere because the individual is continuously breathing.  

ii) Diffusion is the only force working here
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Intra-pleural space:


Both pleura don’t touch and create a vacuum (negative pressure).  Chest stays down and lungs do not collapse.
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