
The Mediastinum Anatomy
[re-arrangement of Dr. Amjad Shatarat’s slides]

General Information
The chest cavity: the cavity that extends upward about one fingerbreadth through the root of the neck above the clavicle, and downward to the
diaphragm, It’s surrounded by the chest wall on each side, the thoracic vertebrae posteriorly and the sternum and manubrium anteriorly.

Divided into:
1. Median partition called mediastinum -> the area between the two pleural sacs bounded by the sternum anteriorly and the thoracic

vertebrae posteriorly, extending vertically from the thoracic inlet [or outlet if you’re psycho] to the diaphragm. Divided by an imaginary
plane into

a. superior mediastinum
b. inferior mediastinum -> anterior: the space between the sternum and the pericardium

middle: the heart and pericardium and posterior: between the pericardium and thoracic vertebrae

*Where is this plane located? the manubriosternal joint, angle of Louis, the lower border of the fourth thoracic vertebra.
*The diaphragm is a dome-shaped structure -> the posterior mediastinum is deeper
* The angle of Louis -> formed by the articulation of the manubrium with the body of the sternum and can be recognised by the presence of the
transverse ridge at the level of the second costal cartilage [where we start the count the ribs posteriorly and laterally -> to count all the ribs
not just the true ones]

To count the ribs: find the suprasternal notch and go down
slowly until you find the transverse ridge then move your
finger laterally and you will find the second costal cartilage.
We start to count the ribs downwards and posterolaterally.

2. Lungs and pleura on each side

THE SUPERIOR MEDIASTINUM

Boundaries Contents

Anterior: the manubrium
Posterior: upper four thoracic
vertebrae
Inferiorly; the imaginary plane a
the level of the angle of Louis
and the lower border of the
fourth thoracic vertebrae
Superiorly: the thoracic inlet [or
outlet if you're psycho] and the
root of the neck
On each side: the pleura

Anterior to posterior:
Remnant of the thymus
Great vessels [veins and arteries]
Trachea
Oesophagus
Thoracic duct
Sympathetic chain

The veins of the superior mediastinum:

Vein Origin Location/Course Tributaries Notes

Right brachiocephalic
vein

union of the right
internal jugular and
right subclavian veins

posterior to the medial
end of the right clavicle
[the right venous angle]

1. Right vertebral veins
2. First posterior intercostal vein
3. Internal thoracic veins
4. May receive from the inferior
thyroid and thymic veins

shorter than the left
brachiocephalic and more
vertical

the right venous angle
receives lymph from the
right lymphatic duct

- joins the left
brachiocephalic to
form the SVC

Left brachiocephalic
vein

union of the left
internal jugular and
left subclavian veins

posterior to the medial
end of the left clavicle

1. Left vertebral veins
2. internal thoracic veins
3. Left superior intercostal vein
4. First posterior intercostal
veins
5. inferior thyroid vein
6. may receive blood from the
pericardial and thymic veins

oblique and longer than
the right brachiocephalic

the left venous angle
receives lymph from the
thoracic duct

The left superior
intercostal vein

Drains
1.The second, third and
sometimes fourth posterior
intercostal veins
2. left bronchial veins
3. sometimes the left
pericardiophrenic vein



Superior Vena Cava
SVC

union of the left and
right brachiocephalic
veins

begins posterior to the
lower edge of the right
first costal cartilage and
pierces the pericardium
at the level of the 2nd
costal cartilage then
terminates when it
enters the right atrium
at the level of the 3rd
costal cartilage

1. azygos vein
2. pericardial and mediastinal
veins

valveless and drains blood
from the upper half of the
body [above the
diaphragm] except the
heart and lungs.

only half of it is in the sup.
mediastinum, the part that
pierces the pericardium is
considered to be part of
the middle mediastinum

the azygos vein drains
into the posterior aspect of
the SVC, just before it
enters the pericardium
and may also receive
pericardial and
mediastinal veins

The arteries of the superior mediastinum

Artery Origin Course/Location Relations Branches Notes

The arch of the
aorta

continuation of
the ascending
aorta

At the imaginary
plane from the angle
of Louis anteriorly
back to the
intervertebral disc
between T4 and T5.

Ascends diagonally
back and to the left
over the anterior
surface of the trachea
and back across its
left side, curves
around  the hilum of
the lung and finally
descends to the left
of the fourth thoracic
body continuing as
the descending aorta

Anteriorly and to the left is the
left mediastinal pleura

Deep to the pleura, it’s crossed
by: Left phrenic nerve, left vagus
nerve and left superior
intercostal vein [separated from
the thoracic wall by the left lung
and pleura]

Posterior and to the right:
trachea, deep cardiac plexus,
left recurrent laryngeal,
oesophagus, thoracic duct and
vertebral column.

Inferiorly:
a. Left recurrent laryngeal nerve
[a branch of the vagus nerve,
passes to the left of the arch and
then hooks below it and behind the
ligamentum arteriosum to the right
side of the arch and up to the
larynx]

b. Ligamentum arteriosum
c. pulmonary bifurcation
d. the principle left bronchus
e. superficial cardiac plexus

Superiorly:
a. the brachiocephalic
b. left common carotid
c. left subclavian

1. Brachiocephalic
trunk
2. Left common
carotid artery
3. Left subclavian
artery

*remember them
alphabetically: B,C,S

Lies wholly in
the superior
mediastinum

Extends upward
to the mid level
of the
manubrium

The
brachiocephalic

artery

the first and
largest branch
of the aortic
arch on the
right side

arises from the
convex surface of the
aortic arch behind the
right sternoclavicular
joint

1. Right subclavian
2. Right common
carotid

The left common
carotid

from the
convex
surface of the
aortic arch

runs upward and to
the left of the trachea
and enters the neck
behind the
sternoclavicular joint

The left subclavian
artery

arises from
the aortic arch

runs in a groove in
the first rib



Non-vascular components of the superior mediastinum:

- Nerves:
1. Right vagus nerve: runs parallel to the trachea and passes posterior to the SVC and the right primary bronchus
2. Left vagus nerve: enters the superior mediastinum between the left common carotid and left subclavian arteries, and descends

anteriorly to the aortic arch
3. Left recurrent laryngeal nerve: arises from the left vagus nerve as it passes the aortic arch then it loops under the arch to the left

of ligamentum arteriosum before continuing its journey to the larynx in the tracheoesophageal groove
4. Phrenic nerve: C3,4,5
5. Cardiac nerves
6. Sympathetic trunk

- Other [non-vascular & non-neurogenic] structures:
1. Thymus
2. Trachea
3. Oesophagus
4. Thoracic duct

Superior mediastinal compression [SMC] syndrome
- Caused mainly by a malignant tumour suppressing the structures in the superior mediastinum [mainly lung cancer or non-Hodgkin’s

lymphomas].
- Clinical presentation:

a. Airway [trachea and bronchi] obstruction -> causes dyspnoea
b. Sympathetic trunk -> Horner’s syndrome: ipsilateral ptosis, miosis and anhidrosis
c. Oesophagus -> dysphagia
d. Left recurrent laryngeal nerve -> hoarseness
e. SVC -> Superior vena Cava syndrome

Superior Vena Cava syndrome -> SVC is vulnerable to extrinsic compression and obstruction because it’s thin-walled and its intravascular
pressure is low. This syndrome is caused by compression of the SVC, mainly [80% of the cases] by a malignant tumour [lung cancer or
non-Hodgkin’s lymphoma].

● Characteristic features: edoema and development of swollen collateral veins in the front of the chest wall.
● If the obstruction occurred:

a. inferior to the entrance of the Azygos vein -> blood from the upper part of the body drains in the azygos vein which
communicates with the IVC to return the blood to the right atrium.

b. superior to the entrance of the azygos vein -> blood drains in the anastomosis between the internal thoracic veins of the
subclavian and the intercostal veins back to the azygos and then SVC or IVC.

● Pemberton’s test -> to assess SVC obstruction, we ask the patient to raise their arms above their head; a positive test is indicated if
facial edoema or cyanosis occurred after 1 minute.

Jugular venous pressure -> because the SVC is a valveless structure, that allows the pressure in the right atrium to be conducted upwards
into the right internal jugular vein. So, visualisation of the pressure of the RJV is an indicator of the jugular venous pressure which in turn is
indicative of the pressure in the right atrium.

● JVP can be identified as pulsation between the two heads of sternocleidomastoid muscle.
● Causes of high right atrial pressure:

a. right-sided heart failure
b. pulmonary hypertension
c. SVC obstruction

Imaging [maybe final, i'm not sure]

● The shadow of the arch can be identified in anteroposterior radiographs and its left profile is sometimes called Aortic knuckle.
● The aortic window -> a pale space enclosed by the aortic arch where the shadow of the pulmonary trunk and its left branch can be

discerned. This is a potential space in the mediastinum where abnormal enlargement of the lymph nodes can be seen on x-ray.

THE INFERIOR MEDIASTINUM

1. Anterior mediastinum: the space between the pericardium and the sternum
- Contents: loose C.T, the sternopericardial ligament, a few lymph nodes, the mediastinal branches of the internal thoracic artery,

parts of the thymus or its remains.



2. The middle mediastinum
- Contents: the heart and pericardium, ascending aorta, lower half of SVC, a small part of IVC, the pulmonary trunk and left and

right pulmonary arteries and veins, right and left phrenic nerve, deep part of the cardiac plexus, and tracheobronchial lymph
nodes.

3. The posterior mediastinum: between the pericardium and the vertebral column.

THE MIDDLE MEDIASTINUM
Contents: 1. Pericardium, 2. Origin of great vessels [ascending aorta, pulmonary trunk, lower half of SVC, a small part of IVC and very small
parts of the pulmonary veins.

The pericardium
- A fibroserous sac surrounding the heart and the root of the great vessels, consists of:

a. fibrous pericardium -> the outer layer which is formed by a tough connective layer. It’s a cone-shaped bag with its base on the
diaphragm [attached to the central tendon and to a small muscular area on the left side of the diaphragm] and an apex
continuous with the adventitia of the great vessels. Anteriorly, it’s attached to the sternum by sternopericardial ligaments.

b. serous pericardium -> thin and consists of:
1. The parietal layer
2. The visceral layer: adheres to the heart and forms its outer covering

● There’s a narrow space between the two layers of serous pericardium containing a small amount of fluid called the pericardial
cavity.

- The parietal layer of serous pericardium -> : lines the inner surface of the fibrous pericardium. This layer is continuous with the visceral
layers of serous pericardium around the root of great vessels [reflections]. These reflections occur in two locations:

a. Transverse pericardial sinus: around the arteries [aorta and pulmonary trunk]. It lies posteriorly to the ascending aorta and
pulmonary trunk, anteriorly to the SVC and superiorly to the left atrium.

Important clinically -> when the pericardium is opened anteriorly during surgery, a finger is placed in
the transverse sinus separating the veins and arteries [posterior to the arteries]. By passing a surgical
clamp or a ligature around these large vessels inserting the tubes of a coronary bypass machine and
then tightening the ligature, surgeons can stop or divert the circulation of blood in these arteries while
performing cardiac surgery such as coronary artery bypass grafting.

b. The oblique pericardial sinus: around the veins [SVC. IVC and pulmonary veins], more posteriorly.

Blood supply, drainage and innervation of the pericardium:

Blood supply Mainly from a slender branch of the internal thoracic artery, the
pericardiophrenic artery, which often accompanies or at least
parallels the phrenic nerve to the diaphragm.

Smaller contributions from:
1. musculophrenic artery: a terminal branch of the internal thoracic

artery
2. Bronchial, oesophageal and  superior phrenic arteries:

branches of the thoracic aorta
3. Coronary arteries: for the visceral layer only.

Blood drainage The pericardiophrenic veins, tributaries of the brachiocephalic [or
internal thoracic] veins

Variable tributaries of the azygos vein.

Neural innervation Sensory: The phrenic nerve [C3,4,5]
● pain sensations by these nerves are usually carried to the skin

[C3,4,5 dermatome]
● Somatic pain so -> pain related to a pericardial problem may be

referred to the supraclavicular region of the shoulder by
supraclavicular vein [C3,4] which is a branch of the cervical
plexus and supplies the skin over the shoulder region.

● Pericarditis -> An inflammation of the pericardium.
- Symptoms: sudden onset of sharp chest pain and the patient may experience shoulder  [neck or back] pain, because the

supraclavicular nerve which supplies the supraclavicular region shares the same root with the phrenic nerve which supplies the
pericardium [referred pain].

- The pain may be exacerbated by lying back or on the left side and relieved by leaning forward.
● Pericardial effusion ->

Normally, a tiny amount of fluid is present in the space between the visceral and parietal layers of serous pericardium.
In certain situations, this space gets filled with excess fluid [Pericardial effusion]. The fibrous pericardium is relatively fixed [tough], so
the area can’t expand easily and a rapid accumulation of fluid compresses the heart causing [Cardiac tamponade] resulting in
biventricular failure.
Removing the fluid with a needle relieves the symptoms.



Great vessels in the middle mediastinum

Artery Origin Course Branches Relations Notes

Ascending aorta the base of the left
ventricle, at the lower
border of the third left
costal cartilage

it ascends obliquely
behind the left half of
the sternum to the
level of the upper
border of the second
costal cartilage [ends
at the level of the
sternal angle] where
it becomes
continuous with the
arch of the aorts.

Right and left
coronary
arteries

Anterior -> the initial
segment of the
pulmonary trunk

Posterior -> right
pulmonary artery,
principal bronchus

Left lateral -> the
pulmonary trunk

Right lateral -> the
lower part of the SVC

It lies within the fibrous
pericardium [part of the
middle mediastinum]

At its root, it possesses
three bulges -> the
sinuses of the aorta

The pulmonary
trunk

arises from the base
of the right ventricle

slopes up and back
at first in front of the
ascending aorta then
to its left [the
ascending aorta lies
on the right]

5cm in length and 3 cm in
diameter

Contained within the
pericardial sac

The most anterior of the
cardiac vessels

Conveys deoxygenated
blood from the right
ventricle to the heart

Its bifurcation lies below,
in front and to the left of
the tracheal bifurcation.
Divides to left and right
pulmonary arteries at the
level of intervertebral disc
between T4 and T5 [angle
of Louis].

● In the fetus, at the level of the bifurcation, the pulmonary artery is connected to the aortic arch by The ductus arteriosus [becomes
ligamentum arteriosum] which lies in the same direction as the pulmonary artery.

● Pulmonary embolism -> obstruction of the pulmonary artery [trunk] by an embolus. The embolus is formed when a blood clot, fat
globule or air bubble travels in the blood to the lungs, mostly from a leg vein.
It passes from the right side of the heart to the lung through a pulmonary artery. It can block the artery [pulmonary embolism] or any of
its branches which causes immediate partial or complete obstruction of blood flow to the lungs.

- The obstruction results in a sector of the lung that is ventilated but not perfused with blood.
1. When a large embolus occludes a pulmonary artery the person suffers acute respiratory distress due to cessation of

blood flow [no or low oxygen] to the lungs.
2. A medium-size embolism may block an artery supplying a bronchopulmonary segment causing an infarct [necrotic, dead

tissue]



THE POSTERIOR MEDIASTINUM
- Contents: The descending aorta, azygos vein, hemiazygos vein, accessory azygos veins, sympathetic chain, splanchnic nerves, vagus

nerve, oesophagus, thoracic duct, and posterior mediastinal lymph nodes. *pheww*

Blood vessels in the posterior mediastinum

Vessel Origin Course Branches/Tributaries Notes

The azygos vein Formed by the union of
the right ascending
lumbar vein and the right
subcostal vein.

Starts from the posterior
aspect off IVC at or below
the level of the renal veins
but the origin is variable

It ascends in the posterior
mediastinum anterior to
the bodies of the lower 8
thoracic vertebrae and it
may pass behind the right
crus of the diaphragm or
pierce it or it may
transverse the aortic
hiatus to the right of
cisterna chyli.

It arches above the hilum
of the right lung and ends
in the SVC before the
latter pierces the
pericardium at the level of
the fourth thoracic
vertebra.

1. The lower eight right
intercostal veins
2. The superior and
inferior hemiazygos veins

It connects the systems of
SVC and IVC and can
provide an alternative
path if either one of the
venae cavae is blocked.
If there was a congenital
interruption of the IVC,
the azygos could become
as large as the IVC.

The azygos vein lies
close to the right
posterolateral aspect of
the descending thoracic
aorta: aortic pulsations
may assist venous return
in the azygos and
hemiazygos veins.

Superior [accessory]
Hemiazygos vein

formed by union of the left
fourth to the eighth
intercostal veins

join the azygos vein at the
level of the seventh
thoracic vertebra

Inferior Hemiazygos
vein

formed by the union of the
left ascending lumbar vein
and left subcostal vein

it turns to the right at the
level of the eighth thoracic
vertebra and joins the
azygos vein

Descending thoracic
aorta

a continuation of the arch
of the aorta on the left
side of the lower border of
the body of T4 [opposite
the sternal angle]

runs downward in the
posterior mediastinum,
inclining forward and
medially to reach the
anterior surface of the
vertebral column.
At the level of T12, it
passes behind the
diaphragm through the
aortic opening in the
midline and becomes the
abdominal aorta

1. Posterior intercostal
arteries are given off to
the lower nine intercostal
spaces
2. Pericardial,
oesophageal, and
bronchial arteries are
small branches that are
distributed to these
organs.


