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Reference- except as indicated, all figures in the lecture slides are from Mariab, Mallatt &
Wilhelm, Human Anatomy, 4" ed, 2005 (available in library).

Objectives- The student can identify the following structures and explain the general role of
each structure in the function of the respiratory system:

Extrathoracic structures
Nasal turbinates
Epiglottis
Larynx
Trachea

Thorax

Chest wall and muscles of breathing
Ribs, sternum
Intercostal muscles (intercostal nerves)
Diaphragm (phrenic nerves)

Thoracic divisions
Pleura and lungs

Pericardium and heart
Mediastinum

Lungs
Lobes of right and left lungs
Conducting airways
Bronchi

Bronchioles

Cartilage, smooth muscle, mucus glands and goblet cells,
ciliated epithelium

Gas exchange areas
Alveoli

Pulmonary circulation
Pulmonary arteries
Alveolar capillaries
Pulmonary veins

Pulmonary lymphatic system
Bronchial circulation



Extrathoracic Structures

Turbinates (concha)
*Warm/humidify air
*Remove particles from air

Epiglottis
*Protects airway opening

Larynx
*Phonation

Trachea

«1st generation of airways
Fig. 21.3



Thoracic Cage

Ribs
sArticulate with
thoracic vertebrae
(T1-T12)
*1-10 connected to
Sternum by
cartilage

Fig. 7.19

Fig. 7.13



Muscles of Breathing

Fig. 11.10

Fig. 21.15

Motor nerve innervation:
*Phrenic nerve- from cervical spine (C3-C5) to diaphragm
sIntercostal nerves- from thoracic spine to intercostal muscles



Thoracic Divisions

Pleurae

*Double membrane (visceral, parietal)
surrounding each lung

*Couples lung to chest wall & diaphragm

Mediastinum- all structures between the pleural
cavities (heart, esophagus, trachea, blood vessels,
nerves, thymus, etc.)

Fig. 1.8
Lungs divided into 5 o
Lobes- 3in right lung,

-
2 in left lung O
-

Fig. 21.12



Conducting Airways

Note huge increase in total cross-sectional
area in final 10 generations, providing large
surface area for gas-exchange

(Weibel, 1963)



Racquetball Court
74 M?



Components of Airways

@ (Fig. 21.7)

(Weibel, 1988)
Distribution of airway smooth muscle

(Nagaishi, 1972)

(Nagaishi, 1972)



Gas Exchange Areas- Alveoli

(Fig. 21.9)

Weibel 1997



Structure of the Alveoli

(Fig. 21.10)



Gas Exchange Areas- Capillaries

Fig. 21.10 ,
Weibel 1997



Pulmonary Circulation &
Lymphatics

(Fig.
21.12) _ . . . : ,
*Pulmonary circulation is totally contained in thoracic cavity

*100% of cardiac output flows thru Pulmonary Circulation

*Pulmonary arteries carry systemic venous blood to the gas
exchange areas of the lung, and pulmonary veins carry
oxygenated blood to the left atrium of the heart

*Pulmonary arteries branch in tandem with conducting airways

*A network of lymphatic vessels surrounds the conducting
airways, pulmonary arteries and veins, and pleura
(Nagaishi 1972)



Lymphatics, cont’d



Bronchial Circulation

*Walls of the conducting airways and
pulmonary blood vessels receive blood
supply via the bronchial circulation

*Bronchial circulation originates from
branches from the thoracic aorta
(systemic arteries)

*Bronchial veins from mediastinal
bronchi and blood vessels empty into
mediastinal branches of systemic veins

*Bronchial veins from intrapulmonary
airways and blood vessels empty into
the pulmonary vein

(Weibel, 1988)

Bronchial blood vessels



