Lungs and Pleura – Lecture Two

Thoracic Cavity

Two lateral compartments containing the lungs and pleural cavities ( contain serous pleural fluid

Mediastinum is the space between the two lateral compartments and runs between the superior thoracic aperture and the diaphragm muscle (a bit beyond the inferior thoracic aperture). 

Pleura

The pleura line the entire thoracic cavity. The lung invaginates into the pleura creating two layers, one covering the surface of the lungs and the hilum and the other covering the interior thoracic wall. 

Visceral Pleura – pleura covering the lungs and is continuous with the parietal pleura

Parietal Pleura – the pleura covering the internal aspect of the thoracic cavity and is continuous with the visceral pleura. 

Pleural Cavity – is the potential space between the pleura and it contains a serous fluid called pleural fluid. The main function of this is such that the two pleura attach to each other through this fluid and hence the lungs can expand as the thoracic cavity during respiration. Also, this fluid reduces the friction between the pleura during respiration. 

In a wound that penetrates the thoracic cavity, the pleural cavity is filled with air therefore causing the lung to collapse due to the elastic properties of lung tissue and lack of surface tension between the pleura( this is called pneumothorax. 

Parietal Pleura

Costal Pleura – this is the parietal pleura that lines the internal aspect of the thoracic wall just overlying the thoracic muscles, ribs and costal cartilages. Just between the parietal pleura and the thoracic wall is a thin piece of connective tissue called: endothoracic fascia which has some surgical relevance. The surgeon can separate the pleura from the thoracic wall using this as a guide then not really entering the pleural cavity thus not risking infection. 

Mediastinal Pleura – this is the parietal pleura that lines the mediastinum including all the great vessels and bronchial structures entering at the hilum. The mediastinal pleura is continuous with the visceral pleura. When the pleura enters the hilum region just inferior to the root of the lung, it forms a double layer called the pulmonary ligament. The pulmonary ligament hangs inferiorly to the pleural seeve (the covering of the hilum by the visceral pleura).

Diaphragmatic Pleura – this is parietal pleura as it passes superior to the diaphragm muscle. Once again there is a thin layer of connective tissue called: phrenicopleural fascia that separates the pleura from the muscle fibres. 

Cervical Pleura – this is parietal pleura that is continuous with the mediastinal pleura. It covers the apex of the lungs and then becomes the costal pleura. This is in contact with the medial aspect of the clavicle. 

Lines of Pleural Reflection

Costodiagphragmatic (Costal Line of pleural reflection) – is the point at which the costal pleura becomes the diagphragmatic pleura inferiorly. 

Costomediastinal (Sternal Line of pleural reflection) – is the point at which the costal pleura becomes the mediastinal pleural anteriorly. 

Innervation of the Pleura

Parietal pleura is innervated by pain fibres. The visceral pleura is not innervated at all. The intercostals nerves supplies the intercostals muscles and as the parietal pleura lines the internal aspect of the thoracic wall (just beneath the intercostals muscles) the costal pleura is also innervated by the intercostals nerves. The pain is referred because it is not received by the brain. Thus pain across the costal pleura is felt across the chest wall. 

The diagphragmatic pleura is innervated by the phrenic nerve as the actual muscle is innervated by the phrenic nerve as well. This fibres arise from C3-C5 spinal cord segments. Pain here is referred back to the head, neck and shoulder areas. 

Borders and surfaces of the lungs

There is three main borders to the lungs. An anterior, inferior and posterior border. 

Anterior – is where the costal and mediastinal surfaces meet on the anterior aspect of the lung. The cardiac notch indents this border on the left lung. 

Posterior – is where the costal and mediastinal surfaces meet on the posterior aspect of the lung. 

Inferior – is where the costal and diaphragmatic surfaces meet on the inferior aspect of the lung. 

Surfaces: 

Apex – is the blunt end of the superior surface of the lung and extends up above the level of the first rib and is covered by cervical pleura. 

Costal (convex) – is adjacent to the sternum, costal cartilages and ribs. Posteriorly, this is related to the bodies of the thoracic vertebrae.

Mediastinal surfaces (concave) – is the surface in contact with the hilum and is in contact with the heart and its great vessels

Diaphragmatic surface – is the surface overlying the diaphragm and is contact with the muscle. 

Hilum of Lungs

The hilum of the lung is the area on the mediastinal surface of each lung. The hilum or root of the lung is where the main bronchi (after splitting at the bifurcation of the trachea), pulmonary vessels (lack of oxygen), bronchial vessels (lung tissue supply), lymphatics and nerves enter the lung. 

Right Lung: 
Bronchi is located most posteriorly and superior



Pulmonary veins is located most anteriorly and inferiorly

Left Lung: 
Bronchi is located most posteriorly



Pulmonary Veins are located most anteriorly and inferiorly



Pulmonary artery is located most posteriorly and superiorly

Right Lung

The right lung has three lobes – namely: superior, inferior, and middle lobe. The superior lobe is separated from the middle lobe by the horizontal fissure. The middle lobe is separated from the inferior lobe by the oblique fissure. 

The pulmonary ligament is located just inferior to the root of the lung extending from the pleural sleeve which is the visceral pleura that covers the hilum. The pulmonary ligament accounts for deep breaths such that hilar structures can descend into it in such situations. 

Mediastinal relations of the right lung

Heart, IVC and SVC, azygous vein

Esophagus, and trachea

Left Lung

The left lung has only two lobes namely: superior and inferior lobes. These are separated by an oblique fissure. 

Most anterior is the superior pulmonary vein and most inferior is the inferior pulmonary vein. Most prominent in this lung is the cardiac impression made by the left ventricle of the heart and the aortic impression made by the arch of the aorta and the descending aorta. 

Mediastinal relations of the left lung

Heart (mainly left ventricle), arch of aorta, and bronchus

Esophagus

Trachea and main bronchi

The trachea extends into the mediastinum through the superior thoracic aperture and splits into the main bronchi at the bifurcation. The carina is the ridge observed between the main bronchi at the bifurcation. The carina is very sensitive is normally involved in the cough reflex which ejects foreign substances inhaled, and is made out of cartilage. 

The right main bronchus is wider, shorter and runs more vertically than the left bronchus and directly enters the hilum. This means that foreign objects inhaled are more likely to lodge into the right main bronchus and its branches than the left main bronchus. 

The left main bronchus passes inferior to the arch of the aorta but anteriorly to the esophagus and thoracic aorta to reach the hilum of the lung. 

Lobar Bronchi

Each main bronchus splits into lobar (secondary) bronchi that supply each of the lobes of the lungs. The right main bronchus splits into three lobar bronchi and the left main bronchus splits into two lobar bronchi. Tertiary bronchi (segmental bronchi) arise from secondary bronchi and each of them supply each bronchopulmonary segment of the lungs. 

· 10 bronchopulmonary segments on the right lung. 8 segments on the left lung. 

Each bronchopulmonary segment is important because it is supplied by its neurovascular structures thus acting independently to each other. Pneumonia and cancer can infect one segment, and thus surgeon can remove this segment without affecting the other segments. 

Bronchogram

This is not really doen anymore. This is where a radio opaque substance is introduced into the bronchial tree. Radio opaque substance normally used is BARIUM DUST/FLUID. 

Surface anatomy lines

Midsternal – This is the line running directly through the sternum, in a sagittal plane. 

Midclavicular – This is the line drawn from the mid point of the clavicle directly downwards parallel to the midsternal line.

Anterior axillary – runs vertically along the anterior axillary fold – formed by the lateral border of the pectoralis major muscle

Mid-axillary – runs vertically downward from the apex of the axilla (deepest part of the axilla) parallel to the anterior line

Posterior axillary – runs vertically downwards parallel to the anterior axillary line, along the posterior axillary fold – formed by the lat dorsi and teres major muscles. 

Scapular Lines – Run vertically downward parallel to the midsternal line (posterior aspect) through the inferior angle of the scapula (located between the medial and lateral surfaces of the scapula). 

Surface anatomy of lines of pleural reflection

Costomediastinal (Sternal line of pleural reflection): 

This is where the costal pleura comes into contact with the mediastinal pleura. This is near the midline and forms the cardiac notch on the left side

Costodiaphragmatic (Costal line of pleural reflection):

This is where the costal pleura comes into contact with the diaphragmatic pleura. This runs through the midclavicular line at ribs 7/8, mid axillary line at 9/10 and posteriorly at ribs 11/12. 

This gives a good indication of where the lungs are: this is because the lungs run about 2 ribs above these ribs mentioned following a similar pattern of the costal line of pleural reflection. 

Anterior SA of lungs (Think apex and fissures)

The apex extends about 1-2cm above the first rib near the medial 1/3 aspect of the clavicle. This is covered by pleura called: cervical pleura.

The right lung has a horizontal fissure which runs nearly parallel to the 4 costal cartilage and rib, thus separating the right lung into upper and middle lobes. 

The oblique fissures of both right and left lungs runs ends at about rib 6 anteriorly. 

Lateral SA of lungs (Think fissures only)

Laterally the oblique fissure runs at about the 5th rib level running anteriorly to finish up at the 6th rib anteriorly. 

Posterior SA of lungs (Think fissures only)

With arms abducted the vertebral border (medial border) of the scapula parallels the oblique fissure of both lungs at the level of rib 4, then it runs at the level of the 5th rib near the midaxillary line, and from here it ends up at the 6th ribs anteriorly. 

Lymphatics: important in spread of lung cancer

There are two main lymphatic plexus associated with the lungs namely: superificial subpleural lymphatic plexus, and the deep lymphatic plexus. 

The superficial lymphatic plexus is located deep to the visceral pleura is associated in draining the lung parenchyma and visceral pleura. The lymphatics travels along to the bronchopulmonary lymph nodes in the hilum of the lungs. 

The deep lymphatic plexus is located in the submucosa of the bronchi and in the peribronchial connective tissue layer. The lymphatics initially drain into the pulmonary lymph nodes and from here travel along the lobar bronchi to drain into the bronchopulmonary lymph nodes. From here, lymphatics from both plexus travel and drain into the superior and inferior tracheobronchial nodes located superior and inferior to the bifurcation of the trachea, respectively. The right lung drains largely via the nodes on the right side, whilst the left lung (superior lobe) drains through the left side nodes. Many of the lower lobe lymphatics cross the mid line and drains into the right tracheobronchial nodes. From here the lymph travels upwards to empty into the bronchiomediastinal lymph trunks, which eventually empty at the junction between the subclavian and internal jugular veins. 

Pulmonary Circulation

Venous return from body to right heart ( pulmonary trunk ( pulmonary arteries ( pulmonary capillaries ( gas exchange ( pulmonary veins (oxygenated blood) ( to left atria ( left ventricle ( arterial supply to body.

Bronchial arteries and veins

The bronchial arteries arise from the systemic circulation and supply the lung and its associated tissues with nutrients. The left bronchial artery comes from the descending thoracic aorta and the right bronchial artery comes from the posterior intercostals artery (may come from other spots too ( check page 107 of Moore). 

The bronchial veins drain the lung tissues. The right bronchial vein drains into the azygous vein and the left bronchial vein drains into the accessory hemiazygous vein. 

Innervation of the lungs (Page 110-111 Moore and Dalley)

Parasympathetic nerves deriving from Cranial Nerve 10. 

Sympathetic nerves deriving from preganglionics located in spinal cord ( synapse – ganglion (located in the paravertebral chain) – pulmonary sympathetic nerves 

Pulmonary plexus – located anterior and posterior to the bronchi (more correctly the roots of the lungs). 

Summary of Lecture Two – Lungs and Pleura

Thoracic Cavity ( cavities ( Mediastinum ( lateral pleural cavities

Pleura ( simple squamous epithelium ( types of pleura and associated features 

Parietal Pleura ( associated names and locations

Lines of Pleural Reflection ( associated features and running ribs, landmarks

Innervation of Pleura ( visceral ( parietal ( phrenic and intercostals nerves ( referred pain

Borders and Surfaces of Lungs ( anterior, posterior, inferior ( costal ( mediastinal ( diaphragmatic ( apex ( cervical pleura

Root ( structures associated ( pulmonary ligament ( pleural seeve

Right Lung ( lobes ( fissures ( Pulmonary ligament ( mediastinal relations 

Left Lung ( lobes ( fissures ( mediastinal relations

Trachea ( Bronchi ( Carina ( clinical relevance ( cough reflex 

Lobar and segmental bronchi ( Bronchopulmonary segments ( 10 on right and 8 on left ( clinical relevance ( distinct neurovascular supply. 

Bronchogram ( clinical relevance ( barium dust and fluid

Lines ( midsternal ( midclavicular ( anterior axillary ( midaxillary ( posterior axillary

Surface anatomy of pleural line reflections ( Sternal line of reflection ( Costal line of reflection ( rib7/8 at midclavicular line ( rib 10/11 at midaxillary line ( rib 11/12 posteriorly ( Lungs are located 2 ribs above to these figures

Anterior Relations of the lung ( apex ( fissures ( where they run?

Lateral Relations of the lung ( fissures ( oblique fissure where it runs? ( rib 5 midaxillary line

Posterior Relations of the lung ( oblique fissure parallels the vertebral line of scapula with arms abducted ( ribs 4/5

Lymphatics ( superficial and deep plexus ( all the relevant nodes ( lower lobe lymphatics of the left lump cross the midline and drain into the superior tracheobronchial nodes of the right lung ( bronchiomediastinal lymph trunks ( junction of internal and subclavian veins. 

Pulmonary circulation ( route of the blood

Bronchial arteries ( azygous system of veins

Innervation of the lung ( Parasympathetic ( Vagus Nerve ( Sympathetic ( Pulmonary plexus (REFER TO ABOVE NOTES). 

