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Anatomy and physiology

• The respiratory system is responsible for the exchange of oxygen (O2) 
and carbon dioxide (CO2).

• The lungs and airways bring in fresh, oxygenenriched air and expel 
waste CO2 by a process called breathing, or ventilation. Breathing 
helps regulate the pH (acidity-alkalinity) of the blood, thereby 
maintaining homeostasis.



Upper respiratory tract 

• The breathing process: begins with inhalation. Air is drawn into the (1) 
nasal cavity, a chamber lined with mucous membranes and tiny hairs called 
cilia (singular, cilium). Here, air is filtered, heated, and moistened to 
prepare it for its journey to the lungs. 

• The nasal cavity is divided into a right and left side by a vertical partition of 
cartilage called the nasal septum.

• Air passes from the nasal cavity to the throat (pharynx), a muscular tube 
that serves as a passageway for food and air.

• The pharynx consists of three sections: the (2) nasopharynx, posterior to 
the nose; the (3) oropharynx, posterior to the mouth; and the (4) 
laryngopharynx, superior to the larynx







Upper respiratory tract 

• Within the nasopharynx is a collection of lymphoid tissue known as 
(5) adenoids (pharyngeal tonsils). The (6) palatine tonsils, more 
commonly known as tonsils, are located in the oropharynx. They 
protect the opening to the respiratory tract from microscopic 
organisms that may attempt entry by this route. 

• The (7) larynx (voice box) contains the structures that make vocal 
sounds possible. A leaf-shaped structure on top of the larynx, the (8) 
epiglottis, seals off the air passage to the lungs during swallowing. 
This function ensures that food or liquids do not obstruct the flow of 
air to the lungs. The larynx is a short passage that joins the pharynx 
with the (9) trachea (windpipe).





Upper respiratory tract 

• The trachea is composed of 
smooth muscle embedded with 
C-shaped rings of cartilage, 
which provide rigidity to keep 
the air passage open.



Lower respiratory tract

• The trachea divides into two branches called (10) bronchi (singular, 
bronchus). One branch leads to the (11) right lung and the other to 
the (12) left lung. 

• The inner walls of the trachea and bronchi are composed of mucous 
membrane (mucosa) embedded with cilia. This membrane traps 
incoming particles, and the cilia move the entrapped material upward 
into the pharynx, where it is coughed out, sneezed out, or swallowed. 
Like the trachea, bronchi contain C-shaped rings of cartilage.





Lower respiratory tract

• Each bronchus divides into smaller and smaller branches, eventually 
forming (13) bronchioles. At the end of the bronchioles are tiny air 
sacs called (14) alveoli (singular, alveolus). An alveolus resembles a 
small balloon because it expands and contracts with inflow and 
outflow of air. The (15) pulmonary capillaries lie next to the thin 
tissue membranes of the alveoli. 

• Carbon dioxide diffuses from the blood within the pulmonary 
capillaries and enters the alveolar spaces, while O2 from the alveoli 
diffuses into the blood. After the exchange of gases, freshly 
oxygenated blood returns to the heart. It is now ready for delivery to 
all body tissues.









Lower respiratory tract

• The lungs are divided into lobes: three lobes in the right lung and two 
lobes in the left lung. The space between the right and left lungs is 
called the (16) mediastinum. It contains the heart, aorta, esophagus, 
and bronchi. A serous membrane, the pleura, covers the lobes of the 
lungs and folds over to line the walls of the thoracic cavity. 

• The membrane lying closest to the lung is the (17) visceral pleura; the 
membrane that lines the thoracic cavity is the (18) parietal pleura. 
The space between these two membranes is the (19) pleural cavity. It 
contains a small amount of lubricating fluid, which permits the 
visceral pleura to glide smoothly over the parietal pleura during 
breathing.





Lower respiratory tract

• the (20) diaphragm, lies between the chest and abdominal cavities. 
The diaphragm assists in changing the volume of the thoracic cavity to 
produce the needed pressure differential for ventilation. When the 
diaphragm contracts, it partially descends into the abdominal cavity, 
thus decreasing the pressure within the chest and drawing air into the 
lungs (inspiration).

• When the diaphragm relaxes, it slowly reenters the thoracic cavity, 
thus increasing the pressure within the chest. As the pressure 
increases, air leaves the lungs (expiration).

• The intercostal muscles assist the diaphragm in changing the volume 
of the thoracic cavity by elevating and lowering the rib cage.





Respiration

• Respiration is the overall process by which O2 is taken from air and 
carried to body cells for their use, while CO2 and water, the waste 
products generated by these cells, are returned to the environment.

• Respiration includes four separate processes:

1. pulmonary ventilation, more commonly called breathing, which is 
a largely involuntary action that moves air into (inspiration) and out 
of (expiration) the lungs in response to changes in blood O2 and 
CO2 levels and nervous stimulation of the diaphragm and 
intercostal muscles



Respiration

2. external respiration, which is the exchange of oxygen and carbon 
dioxide between the alveoli and the blood in the pulmonary 
capillaries.

3. transport of respiratory gases, which occurs when blood, aided by 
the cardiovascular system, transports CO2 to the lungs and O2 to 
body cells

4. internal respiration, which is the exchange of O2 and CO2 between 
body cells and the blood in systemic capillaries.





















Asthma

• Asthma produces spasms in the bronchial passages (bronchospasms) 
that may be sudden and violent (paroxysmal) and lead to dyspnea. 
Asthma is commonly caused by exposure to allergens or irritants. 
Other causes include stress, cold, and exercise. During recovery, 
coughing episodes produce large amounts of mucus (productive 
cough). Over time, the epithelium of the bronchial passages thickens, 
and breathing becomes more difficult. Treatment includes agents that 
loosen and break down mucus (mucolytics) and medications that 
expand the bronchi (bronchodilators) by relaxing their smooth 
muscles. If usual measures do not reverse the bronchospasms, the 
condition is referred to as status asthmaticus.



Chronic Bronchitis

• Chronic bronchitis is an inflammation of the bronchi caused mainly 
by smoking and air pollution. However, other agents, such as viruses 
and bacteria may also cause the disorder. Bronchitis is characterized 
by swelling of the mucosa and a heavy, productive cough, commonly 
accompanied by chest pain. Patients usually seek medical help when 
they suffer exercise intolerance, wheezing, and shortness of breath 
(SOB). Bronchodilators and medications that aid in the removal of 
mucus (expectorants) help to widen air passages. Steroids may be 
prescribed if the disease progresses or becomes chronic.



Emphysema

• Emphysema is characterized by decreased elasticity of the alveoli. 
The alveoli expand (dilate) but are unable to contract to their original 
size. The air that remains trapped in the chest results in a 
characteristic “barrel-chested” appearance. This disease commonly 
occurs with another respiratory disorder, such as asthma, 
tuberculosis, or chronic bronchitis. It is also found in long-term heavy 
smokers. Most emphysema sufferers find it easier to breathe when 
sitting upright or standing erect (orthopnea). As the disease 
progresses, relief even in the orthopneic position is not possible. 
Treatment for emphysema is similar to that of chronic bronchitis.



Pleural effusions

• Any abnormal fluid in the pleural cavity, the space between the 
visceral and parietal pleura, is called a pleural effusion. Normally, the 
pleural cavity contains only a small amount of lubricating fluid. 
However, some disorders may cause excessive fluid to collect in the 
pleural cavity. Two initial techniques used to diagnose pleural effusion 
are auscultation and percussion.



Pleural effusions

• Effusions are classified as transudates and exudates. A transudate is a 
noninflammatory fluid that resembles serum but with slightly less 
protein. It results from an imbalance in venousarterial pressure or 
decrease of protein in blood. Both of these conditions allow serum to 
leak from the vascular system and collect in the pleural space. 
Common causes include left ventricular heart failure and liver 
disorders. An exudate is usually high in protein and often contains 
blood and immune cells.



Pleural effusions

• Common causes include tumors, infections, and inflammation.Various
types of pleural effusions include serum (hydrothorax), pus 
(empyema or pyothorax), and blood (hemothorax). Although not 
considered a pleural effusion, air can enter the pleural space 
(pneumothorax) resulting in a partial or complete collapse of a lung.





Tuberculosis

• Tuberculosis (TB) is a communicable disease caused by the bacterium 
Mycobacterium tuberculosis. TB spreads by droplets of respiratory 
secretions (droplet nuclei) from an infected individual when he/she 
coughs, laughs, or sneezes. The waxy coat of the TB organism keeps it 
alive (viable) and infectious for 6 to 8 months outside the body. It also 
makes laboratory staining of this organism more challenging. Hence 
TB is also known as the acid-fast bacillus (AFB), a reference to its 
more complex method of laboratory staining.



Tuberculosis

• The first time the TB organism enters the body (primary 
tuberculosis), the disease develops slowly. It eventually produces 
typical inflammatory nodules (granulomas) called tubercles. These 
granulomas usually remain dormant for years, during which time the 
patient is asymptomatic.When the immune system becomes impaired 
(immunocompromised) or when the patient is reexposed to the 
bacterium, a full-blown disease may develop.





Pneumonia

• Pneumonia is any inflammatory disease of the lungs that may be 
caused by bacteria, viruses, or fungi. Chemicals or other agents can 
cause the lungs to become inflamed. A type of pneumonia associated 
with influenza is sometimes fatal. Other potentially fatal pneumonias 
may result from food or liquid inhalation (aspiration pneumonias). 



Pneumonia

• Some pneumonias affect only a lobe of the lung (lobar pneumonia), 
but some are more diffuse (bronchopneumonia). Chest pain, 
mucopurulent sputum, and spitting of blood (hemoptysis) are 
common signs and symptoms of the disease. If the air in the lungs is 
replaced by fluid and inflammatory debris, the lung tissue looses its 
spongy texture and become swollen and engorged (consolidation). 
Consolidation is associated primarily with bacterial pneumonias, not 
viral pneumonias.







Cystic Fibrosis

• Cystic fibrosis is a hereditary disorder of the exocrine glands that 
causes the body to secrete extremely thick (viscous) mucus. This 
thickened mucus clogs ducts of the pancreas and digestive tract. As a 
result, digestion is impaired and the patient may suffer from 
malnutrition. It also blocks ducts of the sweat glands, causing the skin 
to become highly “salty.” In the lungs, mucus blocks airways and 
impedes natural disease-fighting mechanisms, causing repeated 
infections. Medication in the form of mists (aerosols) along with 
postural drainage provide relief.

• An important diagnostic test called the sweat test measures the 
amount of salt excreted in sweat. When elevated, it indicates cystic 
fibrosis.
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