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Anatomy of the Thorax
By D r. L. M. JO N C K , B .C h.D ., M.Sc., D.Sc.

Senior Lecturer o f A natom y, Pretoria  University.
A  Lecture given to Delegates and M embers o f  the South African Society o f  Physiotherapy on the first day o f

the “Chest Course” , which was held at the Pretoria Hospital Physiotherapy School on M ay 27th and 28th, 1960. 
The anatom y of the thorax can be described under two

heading^ Thoracic Wall
(b) The Thoracic Cavitv

The Thoracic Wall
The wall o f the thoracic cavity is composed of the thoracic 

vertebral column, the sternum , the ribs, and the intervening 
masculature.

These parts are in turn largely covered by the m asculature 
o f the vertebral colum n and that o f the upper limbs 
respectively.
The framework of the Thorax

Inlet o f  the Thorax 
I The superior thoracic aperture o r thoracic inlet is formed 
by the body of the first thoracic vertebra, the first ribs and 
costal cartilages and the extremely thick upper part o f the 
m anubrium  sterni.

The aperture is open because the structures entering or 
leaving the thorax through the inlet are surrounded by loose 
connective tissue, resulting in potential spaces through which 
cervical infections or tum ors may descend into the m edi
astinum.

Outlet o f  the Thorax
In contrast to the inlet the outlet o f the thorax is com 

pletely closed by the diaphragm , which closely invests those 
structures passing between the thorax and abdom en. It 
might, however, be pointed ou t here that in consequence of 
the curvature o f the diaphragm  the lower ribs actually 
afford m uch protection to the upper abdom inal organs, and 
are also therefore functionally a  part o f the abdom inal wall.

Ribs and Costal Articulations
The first seven ribs are attached to the sternum  they are 

known as true o r vertebro-stem al ribs. The rem aining five 
pairs are classified as false ribs. The cartilages o f the 8th, 
9th and 10th ribs articulate with the cartilages o f the ribs 
immediately above them and so form  a sub group of vertebro- 
chrondral ribs. The last two pairs end am ong the muscles 
o f the abdominal wall and they form  a sub group o f floating 
or vertebral ribs.

The articulations with the bodies and transverse processes 
of the vertebrae belong to the synovial variety o f joints. 
The mobility provided by this arrangem ent is diminished 
by the attachm ent o f the upper ten ribs to the sternum  or to 
each other. Slight m ovem ent is provided for by the elasticity 
o f the costal cartilages.

The Sternum
The sternum  consist o f m anubrium , body and xiphoid 

process. The very thick concave upper border is called the 
supra sternal notch, it form s an im portant landm ark. The 
lower border o f the m anubrium  articulates a t an  angle with 
the body—called the sternal angle. The sterno-m anubrial 
joint so formed plays an im portant pa rt in the m echanism 
of respiration, because it allows the body o f the sternum  to 
move forward.

Below the body lies the xiphoid process which extends 
downwards for a variable distance into the post-wall o f the 
sheath o f the rectus abdominis. The tip o f the xiphoid 
process is never selected as a landm ark because it is variable 
in length.

The Intercostal Spaces 
.T h e  intercostal muscles occupy the spaces between the 

s. the external intercostal runs downward and forwardr. '  -  u u v i w a i a i  i u n s  u u w u w a i u  a i i u  l u i w a i u

hr*1 ° ne r to  ncxt> *n the same direction as the external 
ooiique o f the abdom en. The external intercostal muscle

fails to reach the sternum  anteriorly, being replaced here by a 
m em brane through which the internal intercostal m ay be 
seen. Similarly, the internal intercostal m uscle which runs 
upward and forward from  one rib to the next, reaches 
posteriorly only about to the angles o f the ribs, behind 
which it is replaced by a posterior intercostal m em brane.

The internal intercostal muscle is divided by the intercostal 
nerves and vessels in to  two parts an inner and outer part. 
The innerm ost part is sometimes called the innerm ost 
intercostal.

The Nerve and Blood Supply o f  the Thoracic Wall
The upper nine posterior intercostal arteries from  the 

suprem e intercostal and thoracic ao rta  end by anastom osing 
with the anterior intercostal branches from  the internal 
m am m ary and the m usculo-phrenic. W hile the lower two 
and the sub costal artery, continue into the m usculature o f 
the abdom inal wall.

The anterior intercostal veins end in the m usculo phrenic 
and the venae com itantes o f the internal m am m ary artery. 
The posterior intercostal veins differ in their arrangem ent on 
the two sides o f the body, and are drained by the Azygos and 
Heniazygos systems.

The Diaphragm
Is the dom e shaped m usculo-aponeurotic partition  

between the thorax and abdom en. I t  has a rounded cupola 
on each side below the lungs; and a depressed median 
portion  on which the heart lies.

The m edian portion  rises to  the level o f the xiphisternal 
joint, which corresponds to the body of the n inth thoracic 
vertebra. The right cupola rises to the 5th rib below 
the right nipple and the left cupola rises to the 5th inter
space 1" below the nipple.

Structure and Attachment
The m uscular fibres are arranged peripherally about a 

central tendon. They arise from  the posterior surface o f the 
xiphoid process from  the inner surfaces o f the cartilages 
and the adjacent bony parts o f the lower six ribs, from  the 
upper lum bar vertebrae by means o f the crura  o f the d ia
phragm  and the m edian, lateral and medial arcuate ligaments.

Between the sternal and costal origin o f the diaphragm  
lies a small gap, occupied, by connective tissue and trans
m itting the superior epigastric vessels. The potential gap 
is known as the sterno costal triangle.

A similar gap is sometimes found between the lum bar 
origin and the last rib  which is called the vertebro-costal 
triangle. These gaps are im portant because they m ay result 
into hernias (Fig. 1).
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Apertures
In addition to small apertures for the transmission o f  the 

splanchnic nerves and parts o f the azygos system o f veins, 
the diaphragm  presents three larger apertures.

T he aortic  hiatus lies a t about the level o f the twelfth 
thoracic vertebra between the two crura  o f the diaphragm . 
The ao rta , thoracic duct and often contributions to  the 
azygos and hemi-azygos veins pass th rough  the aortic 
hiatus.

The oesophageal hiatus lies in the m uscular part o f the 
diaphragm  opposite the 10th thoracic vertebra. The m us
cular fibres appear to act as a  sphincter which prevents 
regurgitation of the stom ach contents when the diaphragm  
contracts. In addition to the oesophagus this hiatus trans
m its the vagus nerve and the oesophageal blood vessels 
connecting the vessels o f the stom ach with those of the 
thorax.

T he foram en for the inferior vena cava is situated opposite 
the 8th thoracic vertebra, slightly to  the right in the central 
tendon. It ensures that the inferior vena cava is stretched 
when the diaphragm  contracts—facilitating the flow of 
venous blood into the thorax with inspiration.

Innervation and Blood Supply
The m oto r nerve supply is entirely through the phrenic 

nerve which also supplies m ost o f the diaphragm  with sensory 
fibres. T he m argins o f  the diaphragm  are supplied with 
sensory fibres through the lower 5th o r 6th intercostal nerves.

The blood supply is from  several sources: The largest 
vessels are the inferior phrenic arteries which arise from  
the first pa rt o f the abdom inal aorta , the superior phrenic, 
the pericardiaco phrenic, twigs from  the lower intercostal 
vessels and the m usculophrenic running laterally along the 
attachm ent o f  the diaphragm  to the cartilages o f  the false 
ribs.

The inferior phrenic veins are the chief drainage o f the 
diaphragm .

Function
The action o f the diaphragm  is responsible for the greatest 

pa rt o f the movem ent o f the lungs in respiration.
The Thoracic Cavity

D eep to the ribs and the  intercostal muscles the endo- 
thoracic fascia form s a ra ther indistinct layer which essentially 
serves only to  unite the pleura to  the thoracic wall.

Over the apices o f the lungs, where they p ro trude into 
the neck through the thoracic aperture the fascia is thickened 
and known as the supra pleural m em brane or Sibsons 
fascia.

The thoracic cavity is divided into right and left pleural 
cavities separated completely by a m iddle partition  the 
m ediastinum .

The pleural cavities are lined with pleura which is sub
divided into three parts ; parietal, visceral and connecting. 
{Fig. 2. 3.)

T he P a r ie t a l  P l e u r a : T he parietal pleura lines the 
inner surface o f the walls o f the pleural cavities. I t  is sub
divided according to the area it covers:

(a) Costal pleura,
(b) M ediastinal pleura,
(c) D iaphragm atic pleura,
(d) Cervical pleura.

T he Visceral p leura o r the pulm onary pleura invests 
the lungs.

The connecting pleura covers the ro o t o f the lung and its 
lower portions form s the pulm onary ligament.

P l e u r a l  R e c e s s e s : T he parietal pleura is in contact 
w ith the visceral pleura over the surface o f  the lung, but 
anteriorly it extends between the chest wall and the peri
cardial sac it also extends farther inferiorly, between the 
thoracic wall and the highly curved lateral and posterior 
parts o f  the diaphragm . These potential spaces not occupied 
by lung constitute the so-called pleural recesses and are 
nam ed accordingly the costom ediastinal and costo d ia
phragm atic recesses. (Fig. 2 and 3.)
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Mediastinum
The pleural sacs with their contained lungs occupy a 

large portion  o f the thoracic cavity. The right and left 
pleural cavities are separated from  each o ther by a  m iddle 
partition  which is called the mediastinum.

Sub-divisions o f  the M ediastinum
The m ediastinal septum  is m ade up o f  a  large num ber 

o f structures embedded in connective tissue. I t  extends 
from  the sternum  to the vertebral colum n behind and from  
the inlet o f the thorax  to  the diaphragm  below.

The principal structures in the m ediastinum  are the heart 
in the pericardium , the aorta  and other great vessels, the 
oesophagus and trachea, several im portant nerves, remains 
o f the thymus gland and num erous lymph glands.

The m ediastinum  is divided into four parts. The superior 
m ediastinum  is the part above an  im aginary plane that 
passes from  the lower border o f the m anubrium  sterni to  the 
lower surface o f the body of the fourth  thoracic vertebra.

The p a rt below that plane is sub-divided into the middle 
m ediastinum  occupied by the pericardium  and its contents. , 
T he phrenic nerve passes over the sides o f it. *

The anterior m ediastinum  lies in front o f the pericardium  
and the posterior m ediastinum  lies behind the pericardium .

The m ediastinum  as a  whole contains all the im portant 
structures o f the thorax with the exception o f the lungs 
themselves. (Fig. 4, 5 and 6.)

S u b d iv i s io n s  o f  t h e  m e d ia s tin u m .
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Arch of aorta-^-")
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Structures seen through the left mediastinum.

The Trachea and Lungs
The trachea begins in the neck at the lower end of the 

larynx. It enters the thorax opposite the upper border 
o f the m anubrium  sterni and term inates a t the lower border 
of the m anubrium  opposite the 4th thoracic vertebra by 
dividing into a right and left bronchus. Its thoracic part 
therefore lies in the superior mediastinum.

The trachea, being an elastic structure, elongates during 
inspiration and its bifurcation may thus descend to the 
level o f the body o f the fifth or even the sixth thoracic 
vertebra.

Bronchi
Each bronchus passes downw ards and sidewards to the 

hilum of the corresponding lung and thence downwards 
in the substance of the lung towards its base. The prim ary 
bronchi can therefore be divided into extra pulm onary and 
intra pulm onary portions, kept patent by rings—and plates 
of cartilage, respectively.

The right bronchus is shorter than the left bronchus, 
it is more vertical than the left and is slightly wider. It 
gives off one branch, which arises close to the hilum  of the 
lung and is called the eparterial bronchus because it origin
ates immediately above the point where the right pulm onary 
artery crosses in front o f  the bronchus.

The left bronchus gives off no branches in the hilum.

The Lungs
The lungs are a  pair o f com paratively light organs. The 

6 *^e healthy lung substance is remarkable.
The lungs, when healthy, lie free in the cavity o f the chest 

and are attached only by their roots.
Each lung presents for exam ination an apex, a base, a 

costal surface and a medial surface separated by anterior, 
P°sterior and inferior borders.

J™  a Pex rises into the root o f the neck for an inch and
Th ?°ove the level o f  the anterior part o f the first rib.
. e _Pase ° f  each lung has a semi lunar outline and is

Pled to the upper surface o f the diaphragm .

Lobes o f  the Lungs
The left lung is divided into two lobes by a long deep 

fissure which penetrates its substance to  within a short 
distance of the hilum.

An oblique fissure and a horizontal fissure divides the 
right lung into three lobes.

Just as the lobes constitute m ajor segments o f the lung 
with their own bronchial, arterial and venous supply, so do 
the bronchi within a lobe branch and rebranch to  supply 
smaller and smaller segments o f lung tissue. In  practice 
only the m ajor broncho pulm onary segments supplied by 
tertiary bronchi are named or num bered.

•(Continued from  page 6)

atrial septal defects, aortic stenosis and regurgitation, 
m itral regurgitation and other complicated congenital heart 
lesions. Owing to the m arked drawback of having to work 
on an actively beating but em pty heart, the technique of 
injecting a 2-J-% solution of potassium  citrate  in arterialised 
blood into the ascending aorta  o f a  patient on the heart-lung 
machine was introduced by M elrose about five years ago, 
as this procedure brings about cardiac standstill which 
m arkedly facilitates the perform ance of the intra-cardiac 
operation. M ore recently it has been shown that be merely 
clam ping off the ascending aorta  and so depriving the heart 
of oxygen spontaneous cardiac standstill will be produced 
which will recover again spontaneously after rem oval o f 
the clamp.

We shall now show you a film, very kindly lent to  us by 
W inthrop Products, o f an operation perform ed by D r. 
Jerom e Kay in the U.S.A., employing the principle described 
above of anoxic cardiac arrest with incision o f the left 
ventricle to  remove a tum our from  the cavity o f this ventricle, 
extending into both the left atrium  and aorta  via the mitral 
and aortic valves.
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