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Thorax 

• The thorax is the upper part of trunk.
• Extends from root of the neck to the abdomen.
• Chest is used as a synonym for thorax.
• The cavity of trunk is divided by the diaphragm into an 

upper part called thoracic cavity and the lower part 
called the abdominal cavity.

• Thoracic cavity contains the principle organs of 
respiration called the lungs, which are separated from 
each other by bulky and movable median septum – the 
mediastinum.

• The principal structures in the mediastinum are heart 
and great vessels.
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Thoracic cage
• The thorax is supported by a skeletal 

framework called thoracic cage.

• Provides attachment to muscles of thorax, 
upper extremities, back, and diaphragm.

• Osteocartilaginous and elastic in nature.

• It is primarily designed for increasing or 
decreasing the intrathoracic pressure so that 
air is sucked into lungs during inspiration and 
expelled from lungs during expiration.

• an essential mechanism of respiration.
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Formation of thoracic cage

• Anteriorly: Sternum (breast bone).

• Posteriorly: T1 to T12 vertebrae and 
intervening intervertebral discs.

• Laterally each side: 12 pairs of ribs and 
associated 12 pairs of costal cartilages.

The rib cage is formed by sternum, costal 
cartilages, and ribs attached to the thoracic 
vertebrae.
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The ribs articulate as follows:

• Posteriorly: All the ribs articulate with the 
thoracic vertebrae.

• Anteriorly: 

– The upper seven ribs (1st–7th) articulate with the 
side of sternum through their costal cartilages.

– 8th, 9th, and 10th articulate with each other 
through their costal cartilages.

– 11th and 12th do not articulate and anterior ends 
of their costal cartilages are free.

©NotesMed.com



Shape of thoracic cage

• Resembles a truncated cone with its narrow end above and 
broad end below.

• Narrow upper end is continuous above with root of neck 
from which it is partly separated on either side by the 
suprapleural membranes.

• Broad lower end is completely separated from abdominal 
cavity by the diaphragm, but provides passage to structures 
like, aorta, esophagus, and inferior vena cava.

• The diaphragm is dome shaped with its convexity directed 
upwards.

• The upper abdominal viscera lies within the thoracic cage 
and are protected by it.
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Transverse section of thorax
Thoracic cavity in adult Thoracic cavity in infant

Kidney shaped Circular

Ribs obliquely placed Ribs horizontally placed

Transverse diameter can be
increased by thoracic
breathing (Hence respiration
is thoraco-abdominal)

Transverse diameter cannot be
increased by thoracic
breathing (Hence respiration
is purely abdominal)
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Superior thoracic aperture
(Thoracic inlet)

• The thoracic cavity communicates with the root of the neck 
through a narrow opening called superior thoracic aperture or 
thoracic inlet because air and food enter the thorax through 
trachea and esophagus, respectively.
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Boundaries
• Anteriorly:

– Superior border of manubrium sterni.

• Posteriorly: 
– Anterior border of the superior surface of the body of T1 

vertebra.

• Laterally (on each side):
– Medial border of first rib and its cartilage.

• The upper end of anterior boundary lies 1.5 inches below 
the upper end of posterior boundary because first rib 
slopes downwards and forwards from its posterior end to 
anterior end.

• The upper border of manubrium sterni lies at the level of 
upper border of T3 vertebra.
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Shape and Dimensions

• Shape: Reniform/kidney shaped.

• Dimensions: 

– Transverse diameter: 4.5 inches.

– Anteroposterior diameter: 2.5 inches.
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Diaphragm of superior thoracic aperture 
(suprapleural membrane/sibson’s fascia)

• The part of thoracic inlet, on either side, is closed by a dense 
fascial sheet called suprapleural membrane or Sibson’s fascia, 
or diaphragm of superior thoracic aperture which is tent-
shaped.

Attachments
• The apex of Sibson’s fascia: Tip of transverse process of 

C7 vertebra.
• The base of Sibson’s fascia: Inner border of first rib and 

its costal cartilage.

Relations
• Superior surface: The subclavian vessels.
• Inferior surface: Cervical pleura, covering the apex of 

the lung.
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Functions of Sibson’s fascia

1. It protects the underlying cervical pleura, beneath 
which lies the apex of the lung.

2. It resists the intrathoracic pressure during 
respiration.

• As a result, the root of neck is not puffed up and 
down during respiration.

N.B. Morphologically, Sibson’s fascia represents the 
spread out degenerated tendon of scalenus minimus
(or pleuralis) muscle.
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Structures Passing Through Thoracic Inlet

Muscles:

1. Sternohyoid.

2. Sternothyroid.

3. Longus cervicis/longus colli.

Arteries:

1. Right and left internal 
thoracic arteries.

2. Brachiocephalic trunk/artery.

3. Left common carotid artery.

4. Left subclavian artery.

5. Right and left superior 
intercostal arteries.

Nerves:

1. Right and left vagus nerves.

2. Left recurrent laryngeal nerve.

3. Right and left phrenic nerves.

4. Right and left first thoracic 
nerves.

5. Right and left sympathetic 
chains.

Veins:

1. Right and left brachiocephalic 
veins.

2. Right and left 1st posterior 
intercostal veins.

3. Inferior thyroid veins.
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Structures Passing Through Thoracic Inlet

• Lymphatics:

– Thoracic duct.

• Others structures:

1. Anterior longitudinal ligament.

2. Esophagus.

3. Trachea.

4. Right and left domes of cervical pleura.

5. Apices of right and left lungs.
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Inferior thoracic aperture(Thoracic outlet)

• It is broad and surrounds the upper part of the abdominal cavity. 

• The large musculoaponeurotic diaphragm attached to the margins 
of thoracic outlet separates the thoracic cavity from the abdominal 
cavity.

Boundaries
• Anteriorly: Xiphisternal joint.

• Posteriorly: Body of 12th thoracic vertebra.

• Laterally (on each side):Costal margin and 11th and 12th ribs.
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A. Inferior thoracic aperture. B. Diaphragm

©NotesMed.com



Diaphragm of inferior thoracic aperture

• The thoracic outlet is closed by a large dome-shaped 
musculotendinous called diaphragm.

• Since it separates thoracic cavity from abdominal 
cavity, it is also termed thoraco-abdominal 
diaphragm.

• The diaphragm is the principal muscle of 
respiration. 

• It is dome shaped and consists of peripheral 
muscular part, and central fibrous part called central 
tendon.
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Diaphragm

Origin: three parts, viz.

• Sternal part: Consists of two fleshy slips, which 
arise from the posterior surface of the xiphoid 
process.

• Costal part: On each side, it consists of six fleshy 
slips, which arise from the inner surface of lower 
six ribs near their costal cartilages.

• Vertebral part: This part arises by means of 
(a) right and left crura of diaphragm and 

(b) five arcuate ligaments.
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Crura

Right crus Left crus

Vertical fleshy bundles Vertical fleshy bundles

Arises from the right side 
of anterior aspects of the 
upper three lumbar 
vertebrae.

Arises from the left side of 
anterior aspects of the 
upper two lumbar 
vertebrae.

Intervening intervertebral 
discs.

Intervening intervertebral 
discs

The medial margins of the crura are tendinous
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Arcuate ligaments
• Median arcuate ligament:

– It  is an arched fibrous band stretching between the 
upper ends of two crura.

• Medial arcuate ligament:
– It is the thickened upper margin of the psoas sheath 

and extends from the side of the body of L2 vertebra 
to the tip of the transverse process of L1 vertebra.

• Lateral arcuate ligament:
– It is the thickened upper margin of fascia covering the 

anterior surface of the quadratus lumborum and 
extends from the tip of transverse process of L1 
vertebra to the 12th rib.
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Insertion

• From circumferential origin (vide supra), the muscle 
fibres converge towards the central tendon and insert 
into its margins.

The features of the central tendon are as follows:
1. It is trifoliate in shape, having (a) an anterior (central) 

leaflet, and (b and c) two tongue-shaped posterior 
leaflets. It resembles an equilateral triangle. The right 
posterior leaflet is short and stout, whereas the left 
posterior leaflet is thin and long.

2. It is inseparably fused with the fibrous pericardium.
3. It is located nearer to the sternum than to the 

vertebral column.
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Surfaces

1. Superior surface:                                                   
Projects on either side as dome or cupola 
into the thoracic cavity. Depressed area 
between the two domes is called central 
tendon. The superior surface is covered by 
endothoracic fascia.

2. Inferior surface: lined by the diaphragmatic 
fascia and parietal peritoneum.
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Relations
• Superior surface related to:

– The bases of right and left pleura on the sides.
– The fibrous pericardium in the middle.

• Inferior surface related to:
On the right side it is related to:
(a) right lobe of the liver,
(b) right kidney, and 
(c) right suprarenal gland.

On the left side it is related to:
(a) left lobe of the liver,
(b) fundus of stomach, 
(c) spleen, 
(d) left kidney, and
(e) left suprarenal gland.
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Openings of the Diaphragm
• The openings of diaphragm are classified into 

two types:

(a) Major openings 

(b) Minor openings.

Major openings : Three major openings, viz.

1. Vena caval opening.

2. Esophageal opening.

3. Aortic opening.
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Opening Location Shape Vertebral
level

Vena caval
opening

In the central tendon
slightly to the right of
median plane between 
the central and right 
posterior leaflets.

Quadrangular or 
square

T8 (body)

Esophageal
opening

Slightly to the left of
median plane (The 
fibres of right crus split 
around the opening 
and act like pinch cock).

Oval or elliptical T10 (body)

Aortic
opening

In the midline behind
the median arcuate
ligament.

Circular or round T12 (lower 
border of the 
body)©NotesMed.com



Opening Structures passing through

Vena caval opening • Inferior vena cava
• Right phrenic nerve

Esophageal opening • Esophagus
• Right and left vagal trunks
• Esophageal branches of left gastric artery

Aortic opening From right to left these are:
– Azygos vein
– Thoracic duct
– Aorta

N.B.
• Contraction of diaphragm enlarges the caval opening to enhance venous return.
• Contraction of diaphragm has a sphincteric effect on the esophageal opening 
(pinch-cock effect).
• Contraction of diaphragm has no effect on the aortic opening because strictly it is 
outside the diaphragm.
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Minor Openings
1. Superior epigastric vessels pass through the gap (space of 

Larry) between the muscular slips arising from xiphoid 
process and 7th costal cartilage.

2. Musculophrenic artery passes through the gap between 
the slips of origin from 7th to 8th ribs.

3. Lower five intercostal nerves and vessels (i.e., 7th–11th) 
pass through gaps between the adjoining costal slips.

4. Subcostal nerves and vessels pass deep to the lateral 
arcuate ligament.

5. Sympathetic chain passes deep to the medial arcuate 
ligament.

6. Greater, lesser, and least splanchnic nerves pass by piercing 
the crus of diaphragm on the corresponding side.

7. Hemiazygos vein pierces the left crus of the diaphragm.
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Nerve supply

(a) right and left phrenic nerves, and

(b) lower five intercostal and subcostal nerves.

Arterial Supply

1. Superior phrenic arteries (also called phrenic arteries) from 
thoracic aorta.

2. Inferior phrenic arteries, from the abdominal aorta.

3. Pericardiophrenic arteries, from the internal thoracic arteries.

4. Musculophrenic arteries, the terminal branches of the internal 
thoracic arteries.

5. Superior epigastric arteries, the terminal branches of the internal 
thoracic arteries.

6. Lower five intercostal and subcostal arteries from the aorta.
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Venous drainage
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Lymphatic Drainage

1. Anterior diaphragmatic lymph nodes(behind 
the xiphoid process).

2. Posterior diaphragmatic lymph nodes (near 
the aortic orifice).

3. Right lateral diaphragmatic nodes (near the 
caval opening).

4. Left lateral diaphragmatic nodes (near the 
esophageal opening).
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Actions of Diaphragm

1. Muscle of inspiration: main/principal muscle of 
respiration. When it contracts, it descends and 
increases the vertical diameter of the thoracic 
cavity.

2. Muscle of abdominal staining: (voluntary expulsive 
efforts, e.g., micturition, defecation, vomiting, and 
parturition).

3. Muscle of weight lifting:  taking deep breath and 
closing the glottis.

4. Thoraco-muscular pump.

5. Sphincter of esophagus.
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Development of diaphragm

1. Septum transversum, ventrally.
2. Pleuroperitoneal membranes at the sides.
3. Dorsal mesentery of esophagus, dorsally.
4. Body wall, peripherally.

• Central tendon of diaphragm develops from septum 
transversum.

• Domes of diaphragm develop from pleuroperitoneal
membrane.

• Part of diaphragm around the esophagus develops from 
the dorsal mesentery of esophagus.

• Peripheral part of diaphragm, develops from the body wall.
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Developmental components of the diaphragm
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Applied anatomy 
• Thoracic inlet syndrome/ scalenus anterior syndrome/ 

cervical rib syndrome.

• Diaphragmatic paralysis (paralysis of diaphragm): unilateral 
damage of phrenic nerve leads to unilateral diaphragmatic 
paralysis.

• Hiccups:

– Due to involuntary spasmodic contractions of the 
diaphragm accompanied by the closure of the glottis.

– Hiccups normally occur after eating or drinking as a result 
of gastric irritation.

– Pathological causes include diaphragmatic irritation, 
phrenic nerve irritation, hysteria, and uremia.

• Diaphragmatic hernias (Congenital and acquired).
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The end 
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