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Dr. Shafiq A. Khan Ph.D.

Thorax

Dr. Khan was born in a small village in north Pakistan.  He left for the capital city where he received his college education, and received his masters in biological sciences.  He moved to Stockholm, Sweden and received his PhD in reproductive endocrinology.  He spent four years working in Germany, and two years working at the University of Toronto in the department of medical research.  He then came to the United States and took a position at the University of Kansas Medical Center before coming here to Texas Tech.  Here he teaches the anatomy of the thorax and abdomen (so don’t ask him about anything else).

I. Superficial landmarks, divisions, and terminology useful describing where in the thorax you are or what you are looking at.

A. Landmarks

1. Superior border is at the end of the neck

2. Jugular notch at the top of the manubrium
3. The bulge of the sternal angle is where manubrium and sternal body join

4. Infrasternal angle

a. Where the xiphoid process joins the sternal body

b. Where the thorax officially ends

B. Draw imaginary lines through the body in order to divide the thorax

1. Viewing the body anteriorly or posteriorly

a. Midsternal line is a vertical line through the sternum

b. Midclavicular line is a vertical line through the midpoint of the clavicle

2. Viewing the body from the side; all of the following are vertical lines

a. Anterior axillary line

b. Midaxillary line

c. Posterior axillary line

II. Differences in surface anatomy between male and female

A. Presence of developed breasts on the female

1. Accessory reproductive organs for the production of milk

2. The breast will be discussed in detail during the next lecture

III. Methods of clinical examination from the surface or the thorax

A. Inspection – look for any visual abnormalities or asymmetries

B. Palpation – feel for bumps or areas of tenderness

C. Percussion – place fingers on the thorax and tap them to hear the sounds of the lungs

1. normal lungs have a dynamic sound

2. a dull sound signifies something wrong

D. Auscultation – use a stethoscope to listen to the heart or lungs

IV. Thoracic cage 

A. The bony structures of the thoracic cage are

1. Sternum

2. 12 thoracic vertebrae

3. 12 pairs of ribs

a. Know the difference between

i. Typical rib, atypical rib

ii. True, false, and floating rib

b. Dr. Khan did not give us these differences so we need to look them up ourselves

B. What is the function of the thoracic cage?

1. Protects the internal organs including the heart, lungs, and blood vessels

2. Provides the place for the attachment of muscles

a. Thorax muscles

b. Abdominal muscles

c. Upper limb muscles

3. Regulate the volume of the thoracic cavity thereby controlling respiration.  This is the most important function.

V. The muscles of respiration

A. Intercostal muscles

1. external – pull the ribs upward as they contract.

2. internal – pull the ribs downward as they contract.

3. innermost – these are essentially identical to the internal intercostals except that they lie deep to the intercostal nerves and vessels.

B. Diaphragm – limits the lower part of the thorax

1. refer to Netter’s plate 180 for the structure of the diaphragm and the organs that pass through it into the abdomen.

C. Accessory muscles of respiration include the abdominal muscles, neck muscles, and pectoralis major muscles.  These muscles aid respiration during stressful conditions such as exercise or during a heart attack.

VI.
Mechanism of respiration.


A.     Inspiration – Can be thought of as a box capable of expanding in all three dimensions.



1.     Vertical 

a.     The external intercostals contract, elevating the rib cage.

b.     The diaphragm descends when it contracts, increasing the vertical volume.


2.     Lateral – The middle parts of the lower ribs move laterally when they are elevated.  This represents the “bucket-handle” movement.  Refer to Moore, Figure 1.8 (p. 71)


3.     Anteroposterior – When the upper ribs are elevated, they and the sternum move anteriorly, increasing the AP diameter of the thoracic cavity.  This represents the “pump-handle” movement.  Refer to Moore, Figure 1.8 (p.71)

B.     Expiration

1.     The external intercostals relax, decreasing the volume in the thoracic cavity.

2.     The elastic recoil of the lungs forces air out.

3.     During forced expiration, the internal intercostals and the abdominal muscles will assist in depressing the rib cage.

VII.
Thoracic cavity


A.     Mediastinum – The central compartment of the thoracic cavity.

1.     Superior part – sits above an imaginary line drawn from the sternal angle to the junction of T4 and T5.

2.     Inferior part – sits below the imaginary line described above.


a.     Middle – contains the heart and great vessels.


b.     Anterior – anterior to the middle mediastinum


c.     Posterior – posterior to the middle mediastinum

VIII.
Development of the lungs and pleura

A.     Lung buds develop into the body cavity which is lined with coelomic epithelium.  The lung buds push against and bulge into the coelomic epithelium.  

1.     the innermost layer, which immediately surrounds the lung bud becomes the visceral pleura.  It remains attached to the lung itself.

2.     the outermost layer, which has always been attached to the surrounding thoracic cavity, becomes the parietal pleura.  The parietal pleura can be subdivided.


a.     Costal pleura – attached to the ribs


b.     Diaphragmatic pleura – attached to the diaphragm


c.     Mediastinal pleura – attached to the mediastinum

3.     Keep in mind that the parietal pleura and the visceral pleura are continuos.

4.     The space between the visceral pleura and the parietal pleura is the pleural cavity.  As the forming lung grows bigger, the pleural cavity grows smaller.

5.     Once the lung is fully grown, the pleural cavity is a small space.  It is lubricated by pleural fluid.

6.     Pleural reflection – when the pleura makes a turn.  For example: when the diaphragmatic pleura becomes the costal pleura, the intersection is the pleural (costal-diaphragmatic) reflection.

IX.
Most of the lung is protected by the bony structures of the thoracic cavity.  The exception is the cupula, or apex of the pleura, which covers the apex of the lung.  It is not protected by any bony structures, and is vulnerable to a puncture in this location.  In this situation, air enters the pleural cavity.


A.     Pneumothorax – when air enters the pleural cavity.  Inspiration relies on sub-atmospheric pressure in the pleural cavity.  This cannot be achieved with air in the pleural cavity.  The lung would collapse.


B.     Pleurisy – inflammation of the pleura.  Usually very painful.


C.     Hydrothorax – fluid in the pleural cavity


D.     Hemothorax – blood in the pleural cavity


E.     Chylothorax – lymph in the pleural cavity


F.     Pyothorax – pus in the pleural cavity 


G.     Pneumonia – infection of the lung

X.
Function of the lungs


A.     Transfer oxygen from inspired air into the blood stream.


B.     Remove CO2 from the blood stream, and exhale it.


C.     The upper parts of the respiratory tract (pharynx, larynx, trachea) serve three functions



1.     Filter incoming air of bacteria and particles



2.     Warm the incoming air to avoid damage to lungs



3.     Humidify the incoming air


D.     The trachea carries air down to the lungs

1.     Its major structural feature is the C shaped cartilage that surrounds it.  The open end of the C faces posteriorly.  Smooth muscle attaches the two ends of the C.  This allows the trachea to change its shape.  

2.     It bifurcates into two branches, the primary bronchi.  One is for the left lung, and one is for the right.  Each primary bronchus branches into secondary bronchi.


a.     Three secondary bronchi in the right lung – Superior, inferior, and middle


b.     Two secondary bronchi in the left lung – Superior and inferior


c.     Tertiary bronchi (aka segmental bronchi) arise from the secondary bronchi.

E.     The carina of the trachea is a keel shaped ridge in the inside of the trachea at the point of bifurcation into the two primary bronchi.  It can bee seen when examining the bronchi through a bronchoscope.  It can become distorted if there is disease in the lung.

1. All sensory input into the lung stops at the carina.  It is the location of the strongest cough reflex.  Below the carina, there is no sensation.

F.     Bronchopulmonary segments – surgically independent units.  They have their own bronchus, and their own blood supply.  If there is a pathological condition in one segment, it can be removed without affecting the rest of the lung.

G.     Bronchioles –  Bronchi keep branching until they form bronchioles.  As opposed to bronchi, there is no cartilage in the bronchioles.  Cartilage helps to keep the airway open.  Bronchioles rely on air pressure.  This can be problematic., such as in asthma cases.

H.     Bronchioles give rise to Respiratory Bronchioles and Alveoli.  Alveoli are the places where gas exchange occurs.  See Netter’s plate 192

1. The pulmonary artery carried deoxygenated blood from the heart to the lungs.

2. The pulmonary artery breaks down to capillaries surrounding the alveoli, and picks up O2.

3. The pulmonary vein carries the oxygenated blood back to the heart.

4. There are about 300 million alveoli in each lung.  See Netter’s plates 192 and 193.

5. Alveoli are made up primarily of epithelial cells, and also surfactant cells.  Macrophages are also present to “clean up the mess”, especially that from smoking.

6. Emphysema – the alveoli get destroyed, leaving nonfunctional spaces in the lung.

XI. Lymphatic drainage – this will be covered in great detail in later lectures.  See Netter’s plate 197.

XII.
Problems with the lungs

A. Lung cancer causes 35% of all cancer deaths.

B. Every fifteen years, the incidence of lung cancer doubles.

C. Even if detected early, the survival rate for five years is 30% in men, 50% in women.

D. Smoking is the biggest factor in causing lung cancer.

1. Non-smoker:  3.4 in 100,000 will get lung cancer

2. ½ to 1 pack per day:  57.4 in 100,000 will get lung cancer

3. 1 to 2 packs per day:  217 in 100,000 will get lung cancer

