
ANATOMY OF THE LUNGS 

Contains bronchial tree (conducting system) and respiratory portion (exchange system) of the 

respiratory system. 

 

Located in the thoracic cavity separated by the mediastinum. 

 

Pleura line: 

- Outer surface of lungs (visceral pleura) 

- Inner surface of thoracic wall (parietal pleura) 
 

 

Pleural membranes produce fluid that acts 

as a lubricant so that the lungs can slide 

against the chest wall easily. 

 

[Pleurisy = loss of lubricant] 
 

The base of each lung rests on the diaphragm. The apex projects to a point superior and 

posterior to the clavicle. The costal surface is in contact with the ribs. 

 

The bronchi, pulmonary vessels, lymphatic vessels and nerves 

enter and leave the lungs through the hilus. 

 

Each lung is subdivided into lobes. 

 

The right lung is larger so has three lobes – superior (separated by the 

horizontal fissure), middle (separated by the oblique fissure) and inferior. 

 

The left lung has two lobes – superior (separated by oblique fissure) and 

inferior. 

 

The lobes are divided into bronchopulmonary segments. Each is supplied by: 

- A tertiary bronchus 

- A pulmonary artery branch 

- A pulmonary vein branch 

And is surrounded by connective tissue. 

 

Individual bronchopulmonary segments can be surgically removed e.g. in lung cancer. 



PULMONARY CIRCULATION 

Lungs are supplied by both pulmonary and systemic circulation. 

 

Pulmonary circulation – carries all the output of the right side of the heart 

- Is low pressure – from right to left heart 

- Originates in right ventricle and terminates in left atrium 

- Carries deoxygenated blood into the lungs for gas exchange 

 

Systemic circulation – provides O2 to tissues 

- Supplies bronchi and bronchioles 

- Bronchial artery is branch of thoracic aorta – DO NOT NEED 

TO KNOW FOR EXAM 

- Bronchial veins drain into azygos veins – DO NOT NEED TO 

KNOW FOR EXAM 

 

LYMPHATIC DRAINAGE – remove excess fluid from lung tissue 

Lungs contain lymph nodes and vessels – have a good lymph supply because during exercise, 

people get a degree of pulmonary oedema 

 

Lymph from the lung drains to pulmonary lymph nodes within the lung ® bronchopulmonary 

lymph nodes at hilus ® larger lymphatic vessels ® thoracic duct 

 

GAS MOVEMENT WITHIN THE AIRWAYS 

Gas movement from the atmosphere to the lungs occurs in two phases: 

- Movement between the atmosphere and the upper airways largely due to bulk flow via a 

pressure gradient 

- Movement between the upper airways and the alveoli largely due to diffusion, although 

there is some bulk flow of gas into and out of alveoli 

 

Diffusion is a slow process so: 

- Changes in alveolar gas composition occur slowly e.g. 

effect of toxic gas is slow  

- The alveolar gas is not replaced on each breath 

 

In order for the process of diffusion to continue, the 

concentration gradients much be maintained by bulk flow. 

 



Changes in lung volume that are responsible for the pressure gradients down which the gases 

move. Pressure changes in the alveoli ® pressure changes in the bronchioles ® pressure changes 

in the upper airways. 
 

When upper airway pressure > atmospheric pressure ® expiration occurs 

- Breathe in: lung pressure < atmospheric pressure 

- Breathe out: lung pressure > atmospheric pressure 

- End inspiration/expiration: lung pressure = atmospheric pressure 
 

Muscular effort is required to produce gas flow because: 

- The column of gas in the airways has inertia (resistance to movement) which must be 

overcome to initiate gas movement 

- The lung and chest wall are elastic – this opposes inflation – as lung volume increase the 

elastic forces become greater 

- The airways represent a resistance to gas flow – the impedance – the flow rate (determined 

by frequency of breathing) determines the impedance 

o  breathing =  impedance 

§ Change direction of gas therefore overcome inertia more regularly) 

§ Fast shallow breathing maximises effects of inertia and impedance – more 

work for respiratory muscles 

o Smaller airways =  impedance 

- Muscles change thoracic volume i.e. do not act directly on the lungs 
 

RESPIRATORY PUMP 

Inspiratory muscles –  thoracic volume through 

contraction of diaphragm 

- Lowers dome – predominates when supine 

- Lifts and flares ribs 

- Parasternal and scalenes also active – moving ribs 
 

On standing: 

- Diaphragm shortens, parasternal and scalenes more activated 

o Lungs press down on diaphragm = ¯ ROM of thorax = ¯ change in volume  

With exercise: 

- Inspiratory muscles more activated with increasing VE (volume of gas) 

Respiratory disease 

- Additional recruitment of other rib cage muscles and neck inspiratory muscles if there are 

high volumes and/or high resistance 

RELAXED 
CONTRACTED 



Expiratory muscles – quiet at rest, activated on standing (gravity opposes expiration) 

Recruitment at high VE, high lung volume, high resistance. 

 

Expiration is generally passive – relying on elastic recoil of the 

energy stored during inspiration. 

- During exercise, the expiratory muscles are engaged 

 

The muscle effort has an energy cost, which may become exercise 

when resistance or impedance increase. The total work of 

breathing is the work required to overcome resistive forces. 

- If the work is too great, the respiratory muscles may fatigue ® limits physical performance 

 

FORCES ACTING ON THE LUNGS 

Various forces functionally link the chest wall and the lungs. 

 

1. Alveolar pressure – pressure tends to keep the lungs inflated 

Each inflated alveoli exerts an outward pressure. 

 
 

2. Negative intrapleural pressure – the pressure in the space 

between the two pleural layers is subatmospheric (vacuum), this 

tends to suck the lungs outwards 

- Breathe in =  vacuum = lungs sucked out to chest wall 

- Breathe out =  vacuum 

 

3. Intrapleural surface tension – the pleural space is filled with fluid. Surface 

tension makes the outer layer of the lungs loosely adhere to the inner wall of 

the chest. 

 

Two surfaces separated by a thin layer of fluid. 

 

Pressure of the gas 
inside the lungs 



4. Elastic forces – elastic tissue in the lung opposes inflation and 

facilitates deflation 

 

More inflated = more stretch = more elastic force = more 

resistance to inflation 

 

NB: 3 inflating forces, 1 deflating force  

 

PNEUMOTHORAX – air inside the thorax (intrapleural space) = lose vacuum 

An example of imbalance between inflating and deflating forces. 

 

If gas enters the intrapleural space, the negative intrapleural pressure (a force keeping the lungs 

inflated) is lost. 

 

The elastic forces (collapsing the lung) dominate, and the lung deflates. 

 

Four types: 

1. Open – intrapleural space is in contact with outside environment e.g. stabbed 

2. Closed – tear in lung tissue 

3. Spontaneous – no reason, like closed 

4. Tension – flap of tissue acting like a valve 

 
 

TRANSPULMONARY PRESSURE 

The difference between the: 

- Alveolar pressure (pressure inside the lung) and 

- Intrapleural pressure (pressure surrounding the lung) 

 



At end inspiration or expiration the alveolar pressure equals the atmospheric pressure. 

 

On inspiration, intrapleural pressures falls ® transpulmonary pressure increases ® lung inflates. 

 

LUNG COMPLIANCE (DV/DP) 

The magnitude of the change in lung volume produced by a given change in transpulmonary 

pressure. 

- High compliance ® easier to expand lungs 

o When we lose elastic tissue, this helps gases leave the lungs \  compliance is bad 

- Low compliance ® harder to expand lungs 

o Respiratory muscles work harder = fatigue 

o E.g. scar tissue in lungs, lungs become heavier (fluid in lungs) 

 

Surface tension at the air water interface in the alveoli is the major determinant of compliance – it 

tends to “stick” the walls of the alveoli together. 

- Muscles have to overcome this in order to expand 

    
 

Alveolar surface tension varies with lung volume. 

 

The lungs produce surfactants. Surfactant decreases surface tension, increases compliance. 

[Surfactant = detergent]. 

 

Deficiency of surfactant occurs with newborn respiratory distress syndrome. 

- Low compliance due to lack of surfactant and weak respiratory muscles 

 

Decrease compliance occurs with exudate (product of inflammation – fluid accumulation at site of 

infection) or oedema in the interstitium: total work of breathing increases. 

¯ effect of 
surface tension 

 effect of surface tension = 
low compliance = more 

difficult to breathe/inflate the 
lungs at low lung volumes 


