


Respiratory System 

Sarah Nazir
k22013551@kcl.ac.uk

Year 2
Dec 2023

Anatomy

The



Learning 
Objectives

Intro to Resp

Anatomy of Breathing



Upper Resp Tract

Lungs + Pleurae



TL;DR
- Mouth + Nasal Cavity -> Pharynx -> Larynx -> Trachea 
-> Carina 🚩 -> Lobar bronchi -> Segmental Bronchi -> 
Bronchioles -> Alveoli

- Right lung has 3 lobes 🚩
- Left lung has 2 lobes 

- 2 layers of pleura (visceral and parietal) between which 
there’s pleural fluid ; these layers form the pleural cavity 
between them which has a negative pressure.
- This negative pressure causes the lungs to pull 
outwards with the chest wall during inspiration allowing 
the lungs to expand
- The pleura is innervated by intercostal nerves and 
phrenic nerve
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(LATERALLY)
 12 pairs of ribs 
(ANTERIORLY) 
sternum

Thoracic Cavity(POSTERIORLY) 
thoracic vertebral 
column (T1-T12)

(SUPERIORLY)
thoracic inlet

(INFERIORLY)
inferior thoracic aperture, 
closed off by the 
diaphragm



- Diaphragm two muscular 
hemispheres joined by a central 
tendinous portion AKA 
aponeurosis; right dome sits 
higher than the left dome due to 
presence of liver. The quadratus 
lumborum helps stabilise this.

The Diaphragm

🚩 hemiazygos 

•Blood Supply: Supplied by 
the phrenic arteries, branches 
of the abdominal aorta.

•Innervation: Mainly by the 
phrenic nerves (C3-C5), 
arising from the cervical 
plexus.

T8

T10

T12



sensation from intercostal nerves, 
localised pain

phrenic nerves C3,4,5, pain over 
shoulder

🚩 Surfactant reduces surface tension between 
alveoli;
it’s a lipoprotein secreted by type II pneumocyte cells 
lining the alveoli. Absent from premature babies so 
they’re unable to inflate their lungs 

Principal Mechanisms of Increasing Thoracic 
Volume during Inspiration:
Diaphragmatic Contraction: Increases the vertical 
dimension.
Elevation of Ribs: External intercostal muscles lift the 
ribs, increasing transverse and anteroposterior 
dimensions.
Accessory Muscles: Sternocleidomastoid, scalene, and 
pectoralis minor assist.
Result: Expansion of the thoracic cavity and a decrease 
in intrathoracic pressure, facilitating air entry into the 
lungs.

Increased Thoracic Volume in Patients with 
Emphysema:
Emphysema: Destruction of alveolar walls 
leads to loss of elasticity.
Consequence: Decreased recoil during 
expiration.
Result: Increased residual volume and a more 
inflated state of the lungs.



SBA 

At the thoracic inlet, which nerve lies between the common carotid artery 
and internal jugular vein? 

1. Internal laryngeal 
2. Phrenic 
3. Recurrent laryngeal 
4. Sympathetic chain 
5. Vagus



SBA 

At the thoracic inlet, which nerve lies between the common carotid artery 
and internal jugular vein? 

1. Internal laryngeal 
2. Phrenic 
3. Recurrent laryngeal 
4. Sympathetic chain 
5. Vagus



An
at

om
y 

of
 B

re
at

hi
ng



Intercostal Muscles and Their Actions:
•The intercostal muscles are located between the 
ribs and are involved in breathing.

• External Intercostals: Elevate the ribs 
during inspiration.

• Internal Intercostals: Depress the ribs 
during forced expiration.

• Innermost Intercostals: Assist in 
expiration.

•Scalene Muscles: Elevate the upper ribs.
•Sternocleidomastoid: Elevates the sternum and 
assists in inspiration.

•Pectoralis Major and Minor: May elevate the ribs 
during forced inspiration.

•Abdominal Muscles: Contribute to forced expiration.



SBA 
● A 45-year-old man presents to the emergency room with severe 

chest pain and difficulty breathing following a motor vehicle 
accident. Physical examination reveals paradoxical movement of a 
segment of the chest wall during inspiration and expiration. Chest 
X-ray confirms multiple rib fractures on one side. What is the likely 
diagnosis?

1. Tension Pneumothorax
2. Flail Chest
3. Hemothorax
4. Simple Rib Fracture
5. Pneumomediastinum
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Flail Chest: if multiple ribs are broken then 
intercostal muscles unable to prevent the 
sucking-in of the chest wall during inspiration. 
During expiration when internal volume is 
reduced and pressure increased, ribs in flail 
segment will be blown out

The affected area moves inward during 
inspiration and outward during expiration, 
impairing the efficiency of ventilation.
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Respiratory Functions of the Nasal Cavities & Paranasal 
Sinuses:

•Nasal Cavities: Filter, humidify, and warm incoming air; trap and 
remove particles.

•Paranasal Sinuses: Lighten the skull, produce mucus, and 
influence vocal resonance.

🚩 Phases of the Cough 
Reflex:

1.Inhalation: Deep breath to 
maximize lung expansion.

2.Compression: Glottis 
closes, and intrathoracic 
pressure rises.

3.Exhalation: Glottis opens, 
and a rapid rush of air 
expels irritants.
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What is the main cause of neonatal respiratory distress syndrome? 

1. A lack of surfactant in the alveoli  
2. Alveolar breakdown  
3. Lung fibrosis  
4. Overproduction of mucus by small bronchioles  
5. Phrenic nerve damage  



SBA 

What is the main cause of neonatal respiratory distress syndrome? 

1. A lack of surfactant in the alveoli  
2. Alveolar breakdown  
3. Lung fibrosis  
4. Overproduction of mucus by small bronchioles  
5. Phrenic nerve damage  



SBA 

Which receptors in the lungs are stimulated by pulmonary oedema? 

1. Hering-Breuer  
2. Irritant  
3. Juxtapulmonary  
4. Proprioceptive  
5. Trigeminal  
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apex of R.lung

sup. lobe of R.lung

middle lobe of R.lung

inferior lobe of R.lung

sup. lobe of L.lung

standing: object 
inhaled likely to travel 
to basal segments of 
lower lobe
supine: object flow 
into posteriorly place 
segment of lung



also contains hilar nodes 
inside which can enlarge 
sometimes due to cancer 
and pose a hazard to 
surrounding structures. 

Lymph Nodes:
Drainage occurs to hilar and mediastinal 
lymph nodes.
Lymphatic drainage is crucial for staging and 
diagnosing lung diseases, including lung 
cancer.

anterior



SBA 
A 50 year old woman visits her GP after finding a lump in her left 
breast  The GP identifies enlarged lymph nodes in her left axilla.  
What does the lymphatic system of the left breast drain to? 

1. Cervical lymph nodes  
2. Cisterna chyli  
3. Para-aortic lymph nodes 
4. Right lymphatic duct  
5. Thoracic duct  
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Questions?



To 
summarise ● Study by lesson objectives

● There’s a lot of faff, ignore it

● Focus on PCRS more than the anatomy

Sources:

● Hunter’s Lectures

● Sources on Keats

● NinjaNerd

● Dr Mike




