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Trachea and Lungs 
The trachea 

 

The trachea is a flexible tube that extends 

from lower border of the larynx (lower border 

of cricoid cartilage at C6 level in the lower 

neck) to the sternal angle (Angle of Louis)/2nd 

costal cartilage at level T4 or disk between T4 

and T5. Ends forming Rt and Lt main bronchi. 

 

The length of trachea ranges between 4.5-5 

inches (11.25 cm) and diameter of 2.5 cm. 

In adults, it has the diameter of your index 

(easier tracheostomy) 

In children, it has the diameter of a pencil (very narrow, thus 

very difficult to do a tracheostomy on them) 

The trachea widens and lengthens slightly with each inspiration, 

returning to its resting size with each expiration. 

The trachea contains 16-20 C-shaped hyaline cartilages. The 

reason they are c-shaped is because the trachea is replaced 

posteriorly by the smooth muscle Trachealis muscle and some 

connective tissue and to insure that the trachea stays open. 

The trachealis muscle is innervated by the autonomic nervous 

system by sympathetic and parasympathetic nerves. 

When taking a section through the trachea, there is:  Mucosa, 

submucosa, hyaline cartilage, connective tissue. 

During Inspiration the trachea is dilated, the diameter is 

increased. During exhalation it is back to normal level. 
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Relations of the trachea (very important, there might be a 

question about them in the exam) 

 

 

 

 
 

 

 

 

 

 

 

 

 

Anteriorly 

 

1. Arch of Aorta (then goes 

backward & left) 

2. Origin of the brachiocephalic 

artery (from the arch, then goes 

to right) 

3. Remnants of Thymus 

4. Isthmus of Thyroid gland 

(anterior to 2nd, 3rd, 4th tracheal 

rings) 

5. Manubrium sterni 

 

 Posteriorly 

 

1. Esophagus 

2. Thoracic duct (lymphatic 

drainage at the level of 

T5 on the right side then 

it becomes posterior to go 

to the left side) 

3. Left recurrent laryngeal 

nerve (located between 

trachea and esophagus) 

 

  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

Right 

 

1. Azygos arch (Venous drainage of 

the chest and drains into the 

S.V.C) 

2. Brachiocephalic artery 

3. Right phrenic nerve (anterior to 

hilum) 

4. Right vagus nerve (posterior to 

hilum) 

5. Right main bronchus 

 

Left 

 

1. Arch of Aorta 

2. left common carotid artery 

3. left subclavian artery 

4. Left phrenic nerve (going to the 

lung, anterior to hilum) 

5. Left vagus nerve (going to the 

lung, posterior to hilum) 

6. Left main bronchus 
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Notes about the previously mentioned content: 

• Right recurrent laryngeal nerve: originates in the root of 

neck, below subclavian artery. 

• Left recurrent laryngeal nerve: originates in the chest 

below the aortic arch. 

 

• Route of the thoracic duct: 

Originates in a lymph sac at the aortic orifice on the diaphragm 

(cysterna chyli)  

Ascends right to esophagus, then it becomes posterior to 

trachea, and ends at the root of neck, at the beginning of “left 

brachiocephalic vein” 

 

Carina 

 The carina is a cartilaginous ridge within the 

trachea that runs anteroposteriorly between 

the two primary bronchi, it is a fold of mucosa 

& cartilage, present in the end of trachea 

(bifurcation), it’s the beginning of right & left 

primary bronchi, located in sternal angle 

between T4 & T5. 

The mucous membrane of the carina is the most 

sensitive area of the trachea and larynx, resulting in triggering a 

cough reflex, therefore when you enter a brochoscope you must 

not touch it to avoid reflex of the carina. 

In deep inspiration, the carina descends to T6 instead of T4 and 

then it returns to T4. 
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Tracheotomy (tracheostomy) and intubation 

 

There are 2 types of tracheostomy 

1- emergency tracheostomy (also called low or suprasternal 

tracheastomy) 

2- high tracheostomy. 

 

Low (suprasternal/emergency) trachestomy: 

When you’re outside the hospital and a 

person accidently swallow a foreign object 

that obstruct the trachea, you open the skin 

covering the suprasternal notch by inserting 

a sharp object below the level of the 
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obstruction to allow air to pass. Once you make an opening,  the 

lung will immediately inflate. 

This should be enough for the patient to make it to the emegency 

room where the doctors will be able to provide the required 

medical attention and handle the situation. 

Bleeding of vessels can occur but we do not worry about the 

bleeding here as much as we do for the inability to get air (the 

brain cells will die after 2-5 minutes without oxygen), the 

bleeding here can be easily stopped or might even stop alone 

after few minutes. 

 

Vessels that could be injured 

are: 

1. Inferior thyroid vein 

2. Thyroid ima artrey 

(artrey to thyroid)  

3. Anterior jugular vein 

4. Jugular arch 

 

 

*anterior jugular vein lies close to the 

midline & appears as a blue line on the 

neck of white people. 

Between the 2 anterior jugular vein is 

the jugular arch.  
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High tracheostomy 

Done while the patient is undergoing another operation e.g 

thyroidectomy 

The surgeon might injur or cut the recurrent laryngeal nerve 

while ligating the inferior thyroid atrey because the inferior 

thyroid artrey and the recurrent larygneal nerve are close to 

each other and close to the thyroid gland, and when there is a 

tumor the anatomical relations are disrupted thus there’s a high 

probabilty of cutting the nerve, therefore a high tracheostomy is 

done. 

You open the skin below the lower border of cricoid cartilage & 

the 1st tracheal ring 

The 1st ring and the lower border of the cricoid are palpable and 

easily identified. also, the patient is on the operation table so it is 

very easy to locate where the opening should be. 

 

Intubation (permenant tube) 

Used in pathologic cases that cause 

closure of trachea e.g cancer in the 

larynx. 

Below the vocal cords,  an opening is 

made in the trachea and we insert a 

plastic tube that is permenant and the 

patient will breath through it 

permanently, the tube can be aspirated 

and cleaned to avoid infections 
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*This (permenant tube) is done if the vocal cords aren’t damaged 

 

Endotracheal tube (operational) 

This tube is used only in operations 

such as during anesthesia to avoid 

complications and allow air to pass or 

when the trachea is obstructed during 

emergency accidents. 

It is done through inserting the tube 

through the mouth or nose down to the 

larynx (between the true vocal cords ) 

until reaching the trachea just until 

the operation is done (not permanent) 
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Bronchi 

Primary bronchi 

They are extrapulmonary and end in the hilum of the lung 

 The main (primary) bronchus divides within the lung into lobar 

bronchi (secondary bronchi), 

 

• If a person swallowed a foreign body 

 (e.g. a bead خرزه) it might go into the digestive 

tract or the respiratory tract, if it goes into 

the respiratory tract then the patient will 

come to the hospital and you'll know that the foreign body 

has most probably gone to his right main bronchus, as it's 

more vertical, wider and shorter than the left one. 

It might as well go into the bronchopulmonary segment. 
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Bronchial tree 

The right and left main bronchus are extrapulmonary and as we 

go further it'll get inside the lung (intrapulmonary).  

The first division is the secondary bronchi. 

 

Secondary bronchi (also called lobar bronchi)  

they are intrapulmonary, distributed according to the lobes (1 

secondary bronchus for each lobe) 

The lobar bronchi further divide into segmental bronchi (tertiary 

bronchi), which supply bronchopulmonary segments 
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Right lung has 

• 2 fissures: horizontal and oblique 

• 3 lobes:  upper, middle, lower (thus 3 right secondary 

bronchi) 

Left lung has 

• 1 fissure: oblique 

• 2 lobes: upper and lower (thus 2 left secondary bronchi) 

      total of 5 secondary bronchi 

 

Tertiary bronchi  

(also called bronchopulmonary segments) 

They are intrapulmonary 

There are 10 tertiary bronchi on the right side and 10 tertiary 

bronchi on the left. 

10 Bronchopulmonary segments             bronchioles             

terminal bronchiole              respiratory bronchiole             duct, 

sac and alveoli (millions in each lung) 

Bronchioles do not contain hyaline cartiage unlike the 

bronchopulmonary segments that contain hyaline cartilage. 

Bronchopulmonary segment further divide into terminal 

bronchioles & theses divide into terminal bronchioles & these into 

respiratory bronchioles which end in the pulmonary unit. 

a pulmonary unit consist of alveolar ducts, air sacs and pulmonary 

alveoli. 

Each give give 
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*The walls of the bronchi are held open by discontinuous 

elongated plates of cartilage, but these are not present in 

bronchioles 

 

Bronchopulmonary segments: 

A subdivision of a lung lobe, it's 

the area of lung supplied by a 

segmental bronchus "tertiary 

bronchus" and its accompanying 

pulmonary artrey, lymph vessels 

and autonomic nerves. 

a bronchopulmonary segment is 

pyramidal in shape, with its apex 

towards the lung root (hilum) 

and base towards the surfaces 

of the lung 

Each segment is surrounded by a connective tissue on each side 

with 1 pulmonary vein within each.  

Segmental vein (pulmonary vein) lies in the connective tissue 

between adjacent bronchopulmonary segments (seen on the next 

picture in the circle) 

A segment is a structural unit thus a diseased segment can be 

removed surgically instead of removing a whole lobe (lobectomy) 

or a whole lung in cases of tumors. 
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Whenever you find a 

connective tissue 

bordered by 2 

pulmonary veins on 

both sides       

a bronchopulmonary 

segment 

 

 

 

 

  

 

*Bronchopulmonary 

segment has 

multiple lung 

lobules. 

When one segment is 

removed, it is removed 

with its corresponding 

bronchus, artrey, vein, 

lymph vessel etc.. 
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• Sup. & Inf. Lingual segments are because of the act of 

pushing by the heart, and as a result there will be a cardiac 

notch and a lingual  .in the left lung   لسين  
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Before birth the right lung is 10 segments (same as adult) 

While the left lung is 8 segments instead of 10 because of 

some infused segments 

1. Upper lobe of left lung, apico-posterior (segment 11 + 

sek2gment 12) are fused, thus there is 1 tertiary tube, but  

after delivery it will be divided into apical & posterior. 

 

2. Basal lobe of left lung, antereo-medial (segment 19+20) are 

fused, thus there is 1 tertiary tube then after delivery it 

will be divided into anterior & medial 

 

 

 

Some cases:  
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Clinical Importance of Segments 

1. surgery (mentioned earlier, removal of segments instead of 

whole lung or lobe) 

 

2. infections (localized in segments and not easily spread to 

other uninfected in acute infections) 

 

3. no barrier (chronic infections will spread due to no 

distinctive barrier) 

 

4. postural drainage (drainage of fluid in lung, effusion or 

empyema*) 

 

5. bronchoscopy (To which segment I will search for a foreign 

body -previous page-) 

 

*empyema: a collection of pus in the pleural cavity caused by 

microorganisms, usually bacteria. 
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*We finished the trachea, now we will study the anatomy of the 

lungs. 

LUNGS 
 
 

 

The lungs are organs of respiration. 

There are 2 lungs 

Right lung: 2 fissures (horizontal 

and oblique), 3 lobes (upper, middle, 

lower) located in the right thoracic 

cavity. 

the right lung is shorter and 

broader, because the liver pushes 

(compresses) the right lobe 

upwards. 

the diaphragm separates the liver 

from the right lung. 

Normally, the lobes of the right lung are freely movable  

against each other because they are separated, almost to the 

hilum, by invagination of visceral pleura. (from the slides) 

 

 These invaginations form the fissures: 

 

• the oblique fissure separates the inferior lobe (lower lobe) 

from the superior lobe and the middle lobe of the right 

lung;  

• the horizontal fissure separates the superior lobe (upper 

lobe) from the middle lobe. 

 

** Right lung is shorter, wider than the left lung 
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Left lung 
• Has 1 fissure (oblique) 

• Has 2 lobes (upper and lower) 

• located the left thoracic cavity. 

• has a cardiac notch & lingula. 

• it is longer and narrower than the 

right lung 
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Each lung is spongy, grey, dark later on, weighs 600-800 gm 

consists of 90% air & 10% tissue. 

The pulmonary arteries deliver deoxygenated blood to the 

lungs from the right ventricle of the heart. 

oxygenated blood returns to the left atrium via the pulmonary 

veins. 

the right lung is normally a little larger than the left lung 

because the middle mediastinum, containing the heart, bulges 

more to the left than to the right 

 

The base of the lungs sits on the diaphragm, and has a sharp 

border. 

The apex of the lungs projects 1 inch above the medial 1/3 of 

clavicle and projects above the first rib and into the root of 

the neck, the apex is covered by suprapleural membrane 

 

The lung has a costal surface and a mediastinal surface. 

the costal surface lies immediately adjacent to the ribs and 

intercostal space. 

    The mediastinal surface lies against the mediastinum anteriorly 

and the vertebral column posteriorly. 
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The lung also contains the comma 

shaped hilum through which 

structures enter and leave. 

 

 

 

 

apex  

the apex is located in the root of 

the neck and reaches 1 inch above 

the medial 1/3 of clavicle  

 

     base 

the base (diaphragmatic surface) lies above the copula of 

diaphragm and has a sharp border. 

 

the lung has a sharp anterior border, a smooth rounded 

posterior border and a lower sharp border. 

 

The inferior border (lower) is a sharp border and separates 

the base from the costal surface. 

 

The anterior and posterior borders separate the costal 

surface from the medial surface. 

 

and two surfaces as mentioned:  

1. costal surface (related to the costal cartilage) 

2. mediastinal surface (contains the hilum of the lungs) where 

the two lungs face each other 
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HILUM OF THE LUNGS 
 

 

Hilum of the right lung: 

the right main bronchus divides into 2 bronchi in the hilum 

(eparterial bronchus & hyparterial bronchus) 

 

eparterial: above the 

artery 

hyparterial: below the 

artery 

(related to pulmonary 

artery here)  

 
From the slides: 

 

 

 

 

 

 

Hilum of right lung 

from superior to inferior: 

1. eparterial bronchus 

(most superior) 

2. pulmonary artery 

3. hyparterial bronchus 

4. 2 pulmonary veins (superior and inferior right pulmonary 

veins) 

5. sympathetic vagal nerve branches (not shown) 

6. lymph nodes and lymphatic vessels  
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     Hilum of the left lung 

1. pulmonary artery (most superior)  

2. left main bronchus (no division in 

the hilum) 

3. 2 pulmonary veins (superior and 

inferior left pulmonary veins) 

 

 

 

The lungs are surrounded by the 

right and left pleural cavities 

The pleura has a visceral layer (adherent to the lung) and a 

parietal layer (lining the thoracic cage) with a space in between 

them, both layers fuse when reaching the hilum at the level 

between T5 and T7. 

both layers make a cuff around the hilum (mediastinal pleura) 

and inferiorly, they form the inferior pulmonary ligament (seen 

in the previous photo) surrounding the hilum and preserving the 

structures found inside the hilum. 
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Surface anatomy of the lungs and pleura 

 

The apex of the lung lies 1 inch above 

the medial 1/3 of the clavicle at the 

level of T1 (rarely C7) 

The pleura is adherent to the lung 

apex so they have the same surface 

anatomy 

 

Anterior border (sharp border) 

 

a line from the apex to the 

sternoclavicular joint, extended to the 

midline of the sternal angle (same for both 

right and left lungs) then goes downward to 

the 6th costal cartilage. 

there's a difference between the right & 

left lungs' anterior border: 

in the left lung, between the 4th and 6th 

costal cartilage 0.5-1 inch (2cm) to the left, 

there is the cardiac notch at the anterior 

border.  

We can draw a semicircle there with a 

radius of 1 cm. a needle can be inserted 

here for aspiration when there's accumulation of fluid. 

 

posterior border (rounded border) 

 
Draw a line from the apex going backwards & downwards until 

reaching a point that is 4 cm away from the dorsal spine of T10 

this line can be called "scapular line" (going down with the 

inferior angle of the scapula) 
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Base (most important) 
a midclavicular line crosses the base at 6th rib 

a midaxillary line crosses the base at 8th rib. 

a posterior line can be drawn that crosses the base at the 10th 

rib or (T10) 

connecting the 3 points together will result the points marking 

the base of the lung. 

  

the base of the lungs is different from the base of the pleura 

as you can see in the picture. 

 

The base of the pleura: 

a midclavicular line crosses the base at 8th rib 

a midaxillary line crosses the base at 10th rib. 

a posterior line can be drawn that crosses the base at the 12th 

rib (T12). 

Connecting the 3 points together will result the points marking 

the base of the pleura. 

the 2 spaces difference is important for deep inspiration; the 

lung will be inflated downward to fill the pleura. 

The 2 spaces difference is also important when there is 

accumulation of fluid, blood, or pus it will be between the 

pleura and lung (pleural cavity) so a needle (cannula) can be 

inserted there for aspiration relieving the pericardial cavity 

from fluid 
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Notes: 

• the 1st rib makes a groove on the anterior border of the 

lungs 

• the pulmonary artery is the most superior structure in 

the lungs. 

• The subclavian vein and artery are on the first rib, 

sometimes when a cannula is inserted in the vein, the 

apex of the lung might be injured leading to deflation of 

the lung. 

that’s why as soon as the cannula is inserted, the patient 

is sent to the x-ray to see if the lungs are still inflated. 

 

●the doctor said that the anterior border of the lung reaches 

the 6th costal cartilage or the xiphisternal joint, but I think that 

he wanted to say that the anterior border of the pleura reaches 

the 7th costal cartilage or xyphisternal joint. Hopefully he 

mentions this in the next lecture when he discusses the pleura. 

 

Space; 
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The doctor started talking about the impressions and projections 

of the mediastinal surfaces of each lung but he covered them 

more in the next lecture 

 

The mediastinal surface of the right lung is associated with 

venous blood (veins) while the left lung is associated with arterial 

blood (oxygenated blood) 

the inferior vena cava, superior vena cava, arch of azygos and 

esophagus and anterior to it the trachea have impressions made 

on the right lung, along with the hilum contain the ep and hyp 

bronchus and superior and inferior pulmonary vein. 

 

the esophagus begins at the apex and runs posteriorly 

and anterior to the esophagus comes the trachea, making an 

impression on the right lung (doesn’t have an impression on the 

left lung, because the trachea is deviated to the right) 

 

 

 

 

 

 

 

 

 

 


