


THORAX




The framework of the walls of the thorax, which is

ed to as the thoracic cage, Is formed by the

ral column behind, the ribs and intercostal spaces
n either side, and the sternum and costal cartilages in
ront.

Superiorly, the thorax communicates with the neck, and
Inferiorly it is separated from the abdomen by the
diaphragm. The thoracic cage protects the lungs and
heart and affords attachment for the muscles of the

, upper extremity, abdomen, and back.

he cavity of the thorax can be divided into a median
tition, called the mediastinum, and the laterally
ced pleurae and lungs.
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» Structure of the Thoracic Wall

oracic wall is covered on the outside by skin and by muscles attaching
Ider girdle to the trunk. It is lined with parietal pleura.

[] Sternum

®»  The sternum lies in the midline of the anterior chest wall. It is a flat bone that
can be divided into three parts: manubrium sterni, body of the sternum, and

xiphoid process.

[ The manubrium is the upper part of the sternum. It articulates with the

body of the sternum at the manubriosternal joint, and it also articulates with the
clavicleg and with the 1st costal cartilage and the upper part of the 2nd costal
es on each side.

The pody of the sternum articulates above with the manubrium at the
riosternal joint and below with the xiphoid process at the xiphisternal
On each side, it articulates with the 2nd to the 7th costal cartilages.
Xiphoid process is a thin plate of cartilage that becomes ossified at its

imal end during adult life. No ribs or costal cartilages are attached to it.
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®» | Ribs

re 12 pairs of ribs, all of which are attached posteriorly to the thoracic

ae. The ribs are divided into three categories:

= True ribs: The upper seven pairs are attached anteriorly to the sternum by their costal
cartilages.

False ribs: The 8th, 9th, and 10th pairs of ribs are attached anteriorly to each
other and to the 7th rib by means of their costal cartilages and small synovial
joints.

Floating rips: The 11th and 12th pairs have no anterior attachment

Typical Rib

erior border overhangs and forms the costal groove, which accommodates the
Integcostal vessels and nerve. The anterior end of each rib is attached to the corresponding

ogtal cartilage.

Ib has a head, neck, tubercle, shaft, and angle.

e head has two facets for articulation with the numerically corresponding vertebral body
that of the vertebra immediately above.
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® The neck is a constricted portion situated between the head and the tubercle. The tubercle
ominence on the outer surface of the rib at the junction of the neck with the shaft. It
cet for articulation with the transverse process of the numerically corresponding

vertebra.

The shaft is thin and flattened and twisted on its long axis. Its inferior border has the costal

groove. The angle is where the shaft of the rib bends sharply forward.

N 1Costal Cartilages

= \\The costal cartilages contribute significantly to the elasticity and mobility of the thoracic
lIs. In old age, the costal cartilages tend to lose some of their flexibility as the result of

erficial calcification.



facet for tubercle of rib

demifacet for head of rib

body of vertebra

tubercle of rib IINEN _ _
B ) 5 — intervertebral disc

Q‘ ‘(". ‘- I\‘-'_. - -'t: ,'b ,l.\.\.'..‘ -L (;‘
ks ) 3
angle of rib _,a‘ oY

? N

head of rib
neck of rib

cross section of rib costal cartilage

costal groove

Fifth right rib as it articulates with the vertebral column posteriorly and the sternum anteriorly. Note that the rib
head articulates with the vertebral body of its own number and that of the vertebra immediately above. Note also the pres-
ence of the costal groove along the inferior border of the rib.
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®» Joints of the Chest Wall
Ints of the Sternum

manubriosternal joint is a cartilaginous joint between the
manubrium and the body of the sternum. A small amount of angular
movement is possible during respiration.

The xiphisternal joint is a cartilaginous joint between the xiphoid
process (cartilage) and the body of the sternum. The xiphoid process
usually;}ses with the body of the sternum during middle age.

(1 Joints of the Heads of the Ribs

The ¥st rib and the three lowest ribs (10,11,12 ribs) have a single
synpvial joint with their corresponding vertebral body.

For the 2nd to 9th ribs, the head articulates by means of a synovial
nt with the corresponding vertebral body and that of the vertebra
ove it. There Is a strong intraarticular ligament that connects the
d to the intervertebral disc.



» [] Joints of the Tubercles of the Ribs

» _The tubercle of a rib articulates by means of a synovial joint with the

crse process of the corresponding vertebra. (This joint is absent on the
» 11th and 12th ribs.)
1 Joints of the Ribs and Costal Cartilages

These joints are cartilaginous joints. No movement is possible.

(1 Joints of the Costal Cartilages with the Sternum

The 1st costal cartilages articulate with the manubrium, by cartilaginous joints that
permit nomovement.

» The 2nd to 7th costal cartilages articulate with the lateral border of the sternum by
synovial joints.

\ In addition, the 6th, 7th, 8th, 9th, and 10th costal cartilages articulate with one
angther along their borders by small synovial joints.

» e cartilages of the 11th and 12th ribs are embedded in the abdominal

\ sculature.




» [|Suprapleural Membrane

riorly, the thorax opens into the root of the neck by a narrow aperture, the

ic outlet. The outlet transmits structures that pass between the thorax and
eck (esophagus, trachea, blood vessels, etc.) and for the most part lie close to
the midline. On either side of these structures, the outlet is closed by a dense
fascial layer called the suprapleural membrane.

"IDiaphragm

The diaphragm is a thin muscular and tendinous septum that separates the chest
cavity above from the abdominal cavity below. It is pierced by the structures that
the chest and the abdomen. The diaphragm is the most important
muscle of respiration. It is dome shaped and consists of a peripheral muscular part,
Ises from the margins of the thoracic opening, and a centrally placed

The/origin of the diaphragm can be divided into three parts:

sternal part arising from the posterior surface of the xiphoid process.
A costal part arising from the deep surfaces of the lower six ribs and their
tal cartilages.

VA vertebral part arising by vertical columns



Sympathetic chain o7 B prode

Costocervical artery
Sug:;plcuml membrane
(Sibs

_ . n's fascia)
Antenior rami

of C8and Tl

Scalenus antenor
First rib

-

Subclavian vessels \) \ ‘ W |/ v

41



c 0 Transverse process of
j;/\ C7 vertebra
) Sibson’s fascia

(suprapleural membrane)

@ Subclavian artery

Subclavian vein

Cervical pleura

Apex of lung

First rib



Central tendon
of diaphragm

Opening for
inferior vena cava
Esophagus
Diaphragm Diaphragrmr
Aorta

Central tendon Left crus 3

of diephragm <
Medial arcuate

ligament

Right crura
of diaohraam



Inferior vena cava

Caval opening Aorta
{(vertebral level TV Central tendon

of diaphragm

Ll
Aortic hiatus
(vertebral level TXII)

Esophageal hiatus
(ventebral level TX)

-



Xiphoid process Sternum

Inferior vena cava

in caval opening Central tendon

of diaphragm

Impression for liver

/
(3 Esophagus in

. , o
Medial arcuate f \‘\ esophageal hiatus

ligament i

Impression
for stomach

Median arcuate
ligament crossing
aorta

Lateral arcuate ligament

Quadratus lumborum

12th rib (cut)

Right crus Psoas major (cut)

Left crus

(a) Inferior view



= [ Shape of the Diaphragm

As seen from in front, the diaphragm curves up into right and left domes. The
me reaches as high as the upper border of the 5th rib, and the left
may reach the lower border of the 5th rib. (The right dome lies at a
higher level, because of the large size of the right lobe of the liver.) The
central fendon lies at the level of the xiphisternal joint. The domes support
the right and left lungs, whereas the central tendon supports the heart.

Action of the Diaphragm

On contraction, the diaphragm pulls down its central fendon and increases
the vertical diameter of the thorax.

Openings in the Diaphragm

The diaghragm has three main openings:

1) The/aortic opening lies anterior to the body of the 12th thoracic vertebra.
It trapsmits the aorta, the thoracic duct, and the azygos vein.

) The esophageal opening lies at the level of the 10th thoracic vertebra. It
ansmits the esophagus, the right and left vagus nerves.

he caval opening lies af the level of the 8th thoracic vertebra in the
tral tendon. It fransmits the inferior vena cava and terminal branches of
right phrenic nerve.






