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Boundaries:

demarcated by the rib cage, and separated from the abdominal cavity by the
diaphragm

Divisions

The centrally located mediastinum

R —————

Two laterally located pleural cavities
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Contents

Organs: heart, lungs, esophagus, thymus

& perv—
. . yegus nNeFIC Y, fg,cca/onq— 16((
Nerves: sympathetic trunk , fjw Soc leﬁ

Vessels (e.g., aorta, thoracic trunk)
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Definition:

The mediastinun/is the central space of the thoracic cavity located behind
the sternum and between the two lungs and their respective pleura.
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Lateral: pleura of the lung



Lelt common

carolid artery | e A Trachea
A er \
SUPERIOR o Left subclavian
MEDIASTINUM - m™ artery
Line cf first nb : T2
Thymus = \ Acochic arch
Manuzoum Purmonary
T4 \ artery (right) RS
Sternal angle = \ - line
Main bronchus - ,
ANTERIOR T8 \ (l=ft]
MEDIASTINUM f (
Heart i nfuci Wediwttin—
MIDCLE
MEDIASTINUM
0(,'Pkof¢[ i
el e
4
,.."'f T
iz Cesochagus
POSTERICR
MEDIASTINUM T12
Aoxla




Mediastinum

Anatomically, the mediastinum is divided into two parts by an
imaginary line that runs from the sternal angle anteriorly,
intervertebral disc between T4 and T5 vertebrae posteriorly.

* Superior mediastinum — extends upwards, terminating at the
superior thoracic aperture.

* Inferior mediastinum — extends downwards, terminating at
the diaphragm.

* |tis further subdivided into

— Anterior mediastinum.
— Middle mediastinum.
— Posterior mediastinum.

It contains most of the thoracic organs, and acts as a conduit for
structures traversing the thorax on their way into the abdomen.




. Superior mediastinum
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DIVISIONS

The mediastinum is divided into 2 parts:
1. Superior mediastinum

Lies above “transverse thoracic plane” that runs from
the sternal angle anteriorly, fourth thoracic
vertebra/intervertebral disc between T4 and T5
vertebrae posteriorly.

2. The inferior mediastinum is further subdivided into
3 parts by the pericardium (enclosing heart).

— The part in front of the pericardium is referred to as anterior
mediastinum.

— The part supporting the pericardium is referred to as
posterior mediastinum.

— The pericardium and its contents (heart and roots of its great
vessels) constitute the middle mediastinum.

Firstrib “Thoracic inlet”
Stermal angle
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Superior mediastinum

Inferior mediastinum
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- Superior mediastinum
Anterior mediastinum -
Middle mediastinum . - Inferior mediastinum

Posterior mediastinum .




(d—/o ’(La(r\d b/ (,

Superior Mediastinum E -

* Borders Q i deate Shreafurs
* The superior mediastinum is bordered by the

following thoracic structures:

— Superior: — Thoracic inlet.

— Inferior :— Continuous with the inferior mediastinum at
the level of the sternal angle.

— Anterior :— Manubrium of the sternum.
— Posterior :— Vertebral bodies of T1-4.
— Lateral :— Pleurae of the lungs.



e Contents:

A)Retromanubrial structures: (fatty lymphatic & venous
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= These are structures lies immediately behind the manubrium sterni and arranged

from anterior to posterior as follows:

1) Remains of thymus gland: After puberty it undergoes gradual involution and
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replaced by fibro-fatty tisuues.

£t 2) Fat and anterior mediastinal lymph nodes.
ta fre )—

J v < 3) Right bracmcephallcg E“ descends vertically behind the right margin of the

(257U manubrium.
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5) Left superior intercostal vein: ends in the left brachiocephalic vein.

<
6) Upper 2 of SVC: formed by the union of the right and left brachiocephalic veins,
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descends vertically behind the right margin of the manubrium and its posterior aspect
receives the arch of the azygos vein.
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7) Right phrenic nerve on the right side of right brachio-cephalic vein & superior
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B) Intermediate structures:( 2 arches & 4 nerves
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1) Arterial layer: Arch of aorta and its 3 branches. (brachiocephalic, left common carotid and

left subclavian arteries). e 2
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2) Left phrenic & left vagus nerves: descend between left subclavian and left common carotid

arteries then on the left side of aortic arch.
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3) Left recurrent laryngeal nerve: it arises from the left vagus nerve and curves around the

supeficief
lower aspect of the arch of the aorta. cailice plemas Z f
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4) Superficial cardiac plexus below arch of aorta. e pasbEho—
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A) Prevertebral structures:(3 tubes, 2 nerve)

1) Trachea with its right vagus on its right side. It descends behind the arch of aorta and its
——

branches.

2) Oesophagus : It descends posterior to the trachea .
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3) Thoracic duct: ascends on the left border of oesophagus. s ng% L_sd
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4) Left recurrent laryngeal nerve ascends in between the acchn 4

trachea and oesophagus. o ko b >z, PSS
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pericardium:

diaphragm




e Mediastinum (right lateral view)
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B Left lateral view, parasagittal section. Removed: Left lung and parietal
pleura. Revealed: Posterior mediastinal structures.

Mediastinum (left lateral view)
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RELATIONS INTHE MEDIASTINUM

Oesophagus

Trachea

Superior vena cava
Azygos Aorta Pulmonary Arch of P

vein artery added aorta added & brachiocephalic
veins added

» Structures of superior mediastinum can be classified from
anterior to posterior into faity lymphatic layer, venous layer,

arterial layer , tubular layer.
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Great Vessels

— Arch of Aorta with three major branches are within the
superior mediastinum:

* Brachiocephalic artery — supplying the right side of the head & neck
and the right upper limb.

* Left Common carotid artery - to the left side of the head & neck.
* Left Subclavian artery - to the left upper limb.

— Superior Vena Cava with its tributaries are located within
the superior mediastinum:

* Brachiocephalic veins —draining blood from the upper body.

— Left superior intercostal vein ~ collects blood from the left 2nd and 3rd intercostal
vein. It drains into the left brachiocephalic vein.
— Supreme intercostal vein - drains the vein from first intercostal space directly into
the brachiocephalic veins.
= Azygos vein — receiving blood from the right posterior intercostal veins.
The left intercostal veins drain first into the hemiazygos and accessory
hemiazygos veins before joining the azygos vein around T7-T9.
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Nerves

 Right vagus nerve — runs parallel to the trachea and passes
posteriorly to the superior vena cava and the right primary
bronchus.

* Left vagus nerve — enters the superior mediastinum between
the left common carotid and the left subclavian arteries.

 The left recurrent laryngeal nerve arises from the left
vagus nerve as it passes the aortic arch.

 Phrenic Nerve From the anterior surface of the anterior

scalene muscle, the phrenic nerves (roots C3, C4 and C5) enter
the superior mediastinum lateral to the great vessels.

- Other Nerves

— Cardiac nerves — originate from the superior, middle and inferior
cardiac ganglion and form the superficial and deep cardiac
plexuses in the superior mediastinum.

 Sympathetic trunk — runs bilaterally to the vertebral bodies
along the entire length of the vertebral column.
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Other Structures in the Superior Mediastinum

* Thymus :The thymus gland is the most anterior structure within the

superior mediastinum. It sits flush against the posterior surface of the
sternum and extends into the anterior mediastinum and can often
reach into the neck.

» Trachea: The trachea bifurcates into the primary bronchi posterior to
the ascending aorta at the level of the sternal angle.

» Esophagus :The esophagus ascends towards the pharynx, which it joins
at the level of C6.

» Thoracic duct :the superior mediastinum, the thoracic duct passes to

the left of the esophagus on its path to the junction of the left internal
jugular and subclavian veins.

* Muscles: The sternohyoid and sternothyroid muscles originate from the

posterior surface of the manubrium. They are part of the infrahyoid
muscle group of the neck.

* The inferior aspect of the longus colli muscle also originates within the
superior mediastinum
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Transverse

thoracic plane

L recurrent
laryngeal n.

Phrenic n.

Middle
mediastinum

The left recurrent laryngeal nerve arises
from the left vagus nerve as it passes
the aortic arch. It loops under the arch,
to the left of ligamentum arteriosum,
before continuingits journey to the
larynx in the tracheal-esophageal
groove.



IT) Inferior mediastinum:

% Lies below a line drawn from the angle of Louis to the disc between T4 and
T5 vertebrae. L Aodcrior
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e It is a narrow space between body of sternum and pericardium.
e It contains: (2 lymphatic tissues & 2 ligaments)

> Fat, lymph nodes, lower part of thymus gland

» Superior and inferior sternopericardial Ilgaments
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The anterior mediastinum

Borders
= Lateral borders:

— Mediastinal pleura (part of the parietal pleural membrane).
- Anterior border:

— Body of the sternum and the transversus thoracis muscles.
* Posterior border:

— Pericardium.

* Roof:
— Continuous with the superior mediastinum at the level of the
sternal angle. iﬂaﬁw\/] [
* Floor:
— Diaphragm.
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b)Middle mediastinum.

e It lies between anterior and posterior mediastinum.
poedc— od 2zt

o Contents: f T S o
1) Pericardium and structure inside it: heart, ascendlng aorta, pulmonary trunk. 1/2 of
~rali'on, —_—
SVC, terminal parts of IVC and 4 pulmonary veins. | s 2
J Yo o bt P AT et
2) Structures outside perlcardlumb/ » pesicmit
> (Bifurcation of trachea into two bronchi. i Lo L <3/
> Deep cardiac plexus in front pf tracheal bifurcation ~ 2/(3

o —_
> Tracheobroncheal lymph nodes@racheal bifurcation. g
> Arteries: right and left pulmonary arteries.
> Veins: 2 right and 2 left pulmonary veins.

» Phrenic nerves & pericardiophrenic vessels on each side of pericardium.
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The Middle Mediastinum

Borders

The middle mediastinumis bordered by the following thoracic structures:

- Anterior: Anterior margin of the pericardium.
- Posterior: Posterior border of the pericardium.
Laterally: Mediastinal pleura of the lungs.

- Superiorly: Imaginary line extending between the sternal angle (the angle formed by the
junction of the sternal body and manubrium) and the T4 vertebrae.

Inferiorly: Superior surface of the diaphragm.
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a)Posterior mediastinum:

e Lies between pericardium and vertical part of diaphragm anteriorly, and lower 8 thoracic
vertebrae posteriorly. )
- 2.2
e Contents: = 4@pmj@\ Prescts ¢ I D e G B PO :

1) Oesophagus: on right side of descending thoracic aorta till the level of T, vertebra where it
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crosses in front of descending thoracic aortar™ ~— foihen  espreges ek ATl
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2) 2 vagi forming oesophageal nerve plexuses . - Resvg ess=ls
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3) Descending thoracic aorta and its branches:

» It descends on left side of esoparEgus till the level of T, vertebra then crosses behind it)
™= | UrSket  om
4)Azygos vein and 2 hemiazygos veins cross from left to right.
(—”“;

ocf”“ 5)Thoracic duct: Passes behind the right border of oesophagus till the level of T vertebra
i ad _ o = ﬁoﬂéﬂdj bt 2 CSE5
= 6)Posterior mediastinal lymph nodes. ] 3
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Boundanes of the posterior mediastinum .
the plane between the stermal angle and the T4/TS5 merventebral disc (1.e supenor mediastinum)
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Cartilagem cricoide

Gl3ndula tiredide Cartilagem tiredide
Srtéria cardotida comum direita

Traquéia
Mervo vago direito (1]

Artéria cardtida comum esquerda
Mervo vago esquerdo [(X)
MMiasculo escaleno anterior esquerdo
MNervo frénico esquerdo
Ducto toracico
Flexzo braquial esquerdo

MMasculo escaleno anterior direito
Mervo frénico direito
Yeia jugular interna
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Yeia jugular externa
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Artéria toracica interna
MNervo frénico esquerdo e artéria e
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pericardiofréncias [seccionadas)

Yeia braquiocefilica direita
YWeia cava superior

EBronquio lobar superior
direito [eparterial)

Mervo vago esquerdo [(X)
Srco da aorta

Mervo laringeo recorrente
Ligamento arterioso
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Fleura mediastinal
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Bronquno intermediario dltelto
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Posterior mediastinum



Costal parietal pleura (cut)

Mediastinum (right lateral view)
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B Left lateral view, parasagittal section. Removed: Left lung and parietal
pleura. Revealed: Posterior mediastinal structures.

Mediastinum (left lateral view)
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Right recurrent
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Superior mediastinum

Inferior mediastinum

Superior mediastinum

Organs

« Thymus

« inferior trachea, carina,
and main bronchi

« Esophagus

Vessels

» Arch of aorta

» Brachiocephalic trunk

« Left common carotid artery
« Left subclavian artery

« Internal thoracic arteries

« Internal thoracic veins

» Superior vena cava

« Brachiocephalic veins

Nerves

« Vagus nerves

« Left recurrent laryngeal nerve
» Cardiac nerves

« Phrenic nerves

Lymphatic vessels and lymph nodes

« Left thoracic duct

» Right lymphatic duct

« Bronchomediastinal lymph trunks
« Anterior mediastinal lymph nodes
« Posterior mediastinal lymph nodes

Anterior mediastinum

Organs

Vessels

« Internal thoracic vessels

Lymph nodes

« Parasternal lymph nodes

Middle mediastinum

« Heart and pericardium

» Ascending aorta

o Pulmonary trunk

« Superior vena cava

e Inferior vena cava

o Azygos vein

o Pulmonary veins

« Pericardiacophrenic vessels

» Phrenic nerves

Lymphatic vessels and lymph nodes

Organ

« Esophagus

Vessels

« Thoracic aorta

« Azygos vein

« Hemiazygos vein

Nerves

» Vagus nerves
« Sympathetic trunks
« Splanchnic nerves

Lymphatic vessel
« Thoracicduct




» The thoracic duct (also known as van Hoorne’s canal) is the largest lymphaticvessel in the

body, It is approximately40 cm in length in adults, and approximately 5 mm in width atits
abdominal origin.

Drained by the == Drained by the
lymphatic duct thoracic duct

» The thoracicduct drains the lymph from 75% of the body, aside from the right upperright
limb, right breast, right lung and right side of the head and neck (which are drained by the

right lymphaticduct) into the venous system. , -
— homo< /,_,)bt,of /7?‘:"%

Huct

» Thethoracicductis formed from the abdominal confluence of the left and right lumbarlymph
trunks, as well as the left and right intestinal lymph trunks between T12 and L2. If the ey s 2N
confluence of lymph trunks is saccular, it is referred to as cisternachyli. The action of dege = ﬂ?%w
breathing helps chyle flow up the thoracic duct. The duct also contains smooth muscle within _J\_/;;s /._»%Jff—ﬁ}“
its walls, as well as interval valves (much like large veins), which prevent backflow of lymph. . i;mw ety
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» The duct enters the mediastinumvia the aortic hiatus. It ascends to lie directly anterior to the T6-T12
vertebrae, before deviatingleft as it ascends into the superior mediastinum. While located in the
posterior mediastinum, the thoracic duct receives lymphaticdrainage from the intercostal spaces and
neighboring anatomical structures through a number of branches.

» Within the thoracicduct, there is a milky white fluid containing both emulsified fats, and the lymph fluid
found in the rest of the lymphaticsystem. This fluid is called chyle
S Z D ot e
7% | ok
» The lymph drainsat the level of the venous angle (Pirogoff’s angle) between the left subclavianvein and
the left internal jugular vein, where it reenters the systemic venous circulation
=







Clinical points

Chylothorax

Rupture of the thoracic duct causes chyle to leak into the pleural cavity. The
aetiology of this condition includes traumatic and non-traumatic causes.
Traumatic causes can be either latrogenic (e.g. surgery, radiation) or non-
latrogenic (e.g. penetrating or blunt trauma to the chest wall, forceful f%/ P Awsneds
emesis or cough). Non-traumatic causes include malignancies, other diseases xR ol LS
such as tuberculosis, sarcoidosis, superior vena cava obstruction. Finally, it
can also be congenital (e.g. Down, Noonan, Turner syndromes). ,.Q?,w.w ?
: W 7 @ for 2
A chest radiograph would show a pleural effusion while cholesterol and Coonm
triglyceride measurements in the pleural fluid would point towards the right TP oo dteta

diagnosis. only3 S D
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Virchow's node

Ch Sqpetclpicaler

Virchow's node is a large lymph node in the left supraclavicular area that
drains the lymph from the gut. When it is enlarged (positive Trolsler’s sign), it
can be one of the earliest signs of intra-abdominal malignancy, usually a Iﬁqbk 92 dagaed- O P
gastric carcinoma following migration of tumour emboli through the L T i B0 oo
thoracic duct. It is located in the venous angle, at the junction of the left
subclavian vein and the thoracic duct.
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o Mediastinal syndrome: it e
e fuatgeo) o L
/005 Any space occupying lesion in the mediastineum (tumour, lymph nodes

A —

A . . .
(7 enlargement, aneurysm..... etc ) cause compression of mediastinal structures
leading to : comn ) resStoT oo el S oF e Bane Sy
» Compression of superior vena cava and brachiocephalic veins leading to

congested oedematous face with congested neck veins.
Doeerionk {c@%@/ Nerx

» Compression of trachea leading to dyspnea. one .
e —
» Compression of esophagus leading to dysphagia. 2+ hersness.
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» Compression of recurrent laryngeal nerves leading to changes of voice. _ g -
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Frontal view x-ray demonstrating thymic!“sail sign'i (arrows).






