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Lungs
The lungs are attached to their surrounding 
structures by a suction system and the sus-
pensory, lung and interpleural ligaments.

The suction system is created by the 
negative pressure within the thoracic cavity, 
which forces the lung to be always flattened 
against the lining. The suction is localized at 
the periphery of the lungs and makes pos-
sible thoracic expansion.

Illustration 2-1
The Suspensory Ligament of the Pleural Dome

The suspensory ligament attaches the 
pleural dome to the skeleton (Illustration 2-
1). It consists of muscular fibers of the scale-
nus minimus (sometimes mixed with fibers 
of the anterior and medial scalene muscles), 
plus the fibrous fasciculi. This ligament is 
not directly inserted into the parietal pleu-
ra, but rather into the intrathoracic fascia. 
This fascia forms a “connective tissue dome” 
at the level of the top of the lungs, where 
it and the elements of the ligament form a 
partition. This partition, which is anatomi-
cally independent of the parietal pleura, is 
firmly attached to the nearby skeleton and 
is called the cervicothoracic fibrous septum. 
In the physiology of movement, this septum 

is the link between the superior lobe of the 
lung and the cervicothoracic junction.

The lung ligament is usually said to be 
formed from reflected folds of pleura under 
the pulmonary hilum. In fact, the fold does 
not stop at the pulmonary hilum, but con-
tinues as far as the diaphragm. Overall, the 
line of reflexion has the form of a tennis 
racquet, with the web-like part surrounding 
the pulmonary hilum in the front, behind 
and above, while the handle is represented 
by the lung ligament, which is connected 
to the thorax like a mesentery. Both strips 
of this “mesentery” are joined together (Il-
lustration 2-2). The lung ligament is linked 
to the esophagus by means of surrounding 
fascia.

Illustration 2-2
The Lung Ligament

Another link between the two lungs is the 
interpleural ligament, which is formed by 
the joining of the two interazygos cul-de-
sacs (Illustration 2-3).

Heart
The heart is attached to surrounding struc-
tures by a suction system and a ligamentous 
system. The suction system is the same as 
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that of the lungs. There is a parietal mem-
brane lining the deep face of the fibrous 
pouch and a visceral membrane covering 
the heart. The fibrous pouch is therefore 
lined with the parietal pericardium on the 
inside and the mediastinal pleura on the 
outside. Thus, there is a double system of 
serous membranes around the heart.

The heart is stabilized as follows (Illus-
tration 2-4):

•  anterosuperiorly by the superior sterno-
pericardial ligament

•  posterosuperiorly by the vertebroperi-
cardial ligament

•  anteroinferiorly by the inferior sterno-
pericardial ligament

•  posteroinferiorly by the left and right 
phrenicopericardial ligaments

•  inferiorly by the anterior phrenicoperi-
cardial ligament

Note that the heart has no lateral osseous 
attachments and that this role is performed 
by the lungs and pleura. The lungs, because 
of their tendency to expand, create a medial 
pressure which holds the heart in place.

TOPOGRAPHICAL ANATOMY

For evaluation and treatment, it is neces-
sary to know where to place one’s hands. A 
knowledge of topographical anatomy gives 
you a window by which to gaze into the 
interior of the body. If the line on the left 
between the border of the sternum and the 
nipple is divided into three parts, the lungs 
occupy the lateral third, the costodiaphrag-
matic sinus the middle third and the heart 
the medial third. This simplification may 
startle anatomists, but is largely sufficient 
for the application of our treatments.

Bronchi

The essential reference mark is that of the 
tracheal bifurcation. This is at the level of 
T4/5 posteriorly and the sternal angle or 
manubrium anteriorly. The most common 
mistake is to think that it should be more 
inferior. The bronchi are obliquely directed 
inferiorly, laterally and posteriorly. The angle 
is more oblique on the right than on the left. 
The traction of the right lung is stronger, 
so much so that the tracheal bifurcation is 

Illustration 2-3
The Interpleural Ligament

Illustration 2-4
The Pericardial Ligaments
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slightly to the right of the median line. The 
right bronchus is shorter than the left, but 
larger. The left bronchus is concave superi-
orly and laterally.

Lungs
The important reference marks are the infe-
rior and superior limits of the lung, costodi-
aphragmatic antrum, posterior left medias-
tinal antrum, interlobal fissures and hilum.

The pleural dome is a few centimeters 
higher than the upper limit of the thoracic 
cage, which is formed by R1 and the C7/T1 
articulation. The pleural dome is the only 
palpable part of the pleuropulmonary area.

The inferior border of the lung, in a 
position of medium inhalation, lies behind 
a horizontal line passing through the upper 
part of T11. Anteriorly, for the right lung, 
this inferior border is schematized by a line 
coming from the sixth costochondral joint, 
via R6 medially, obliquely inferolaterally to 
the junction of the midaxillary line and R8. 
Posteriorly, the oblique fissures begin at T4 
and go obliquely downward to the meeting 
point of R6 and the midclavicular line (Il-
lustration 2-5).

Illustration 2-5
Posterior Pulmonary Reference Marks

Anteriorly and on the right, the lungs are 
delineated inferiorly by a line that is slightly 
concave superiorly and goes from the lateral 
edge of the lower extremity of the sternum 
to the intersection of the axillary line with 
R8 (see above). The costodiaphragmatic 
sinus begins in the same place but is oblique 
and goes down to the intersection of the 
axillary line and R9. The oblique fissure ap-
pears laterally and follows R6. The horizon-
tal fissure begins laterally at the intersection 
on the oblique fissure of the midclavicular 
line and R6, and then follows the 4th costal 
cartilage medially (Illustration 2-6).

Illustration 2-6
Anterior Cardio-Pulmonary Reference Marks

Anteriorly and on the left, the lung and cos-
todiaphragmatic sinus begin at the level of 
the sternum and 4th left intercostal space. 
The heart forms a concave indentation me-
dially and posteriorly. The edge of the lung 
and the sinus then descend vertically to the 
6th and 7th costal cartilage respectively.

The two halves of the costodiaphrag-
matic antrum begin at the lower extremities 
of the costomediastinal antrums and then 
separate laterally, crossing R10 on the axil-
lary line. From this point they go posteri-
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orly, medially and finally superiorly to the 
12th costovertebral joint.

Heart
In the normal thorax, the cardiac area is in 
the form of a quadrilateral. The two superior 
angles are on each side of the sternum, in the 
2nd intercostal space, approximately 2cm to 
the left and right of the sternum. The right 
inferior angle corresponds with the sternal 
extremity of the 6th right intercostal space. 
The left inferior angle is usually found in the 
5th left intercostal space, just inferomedial 
to the left nipple.

Physiologic Motion
MOBILITY
Lungs
The lungs are in perpetual motion, from 
pulmonary respiration (the most noticeable 
movement), skeletal muscle movements and 
motility.

We have already discussed the pulmo-
nary suction system (page 32). This system 
keeps the lungs adherent to the pleura but 
also able to slide upon it. In all movement, 
the lungs and thorax are interdependent; 
each lung follows its hemithorax. Obviously, 
there is no bulk displacement of the lungs 
and expansion is made in the same direc-
tions and axes as the movements of the tho-
rax.

Let us examine what happens during 
forced inhalation, which is only an exaggera-
tion of normal inhalation. Each hemithorax 
increases in volume, followed by the pleura 
and lung. This increase is made possible by 
the mobilization of the supple structures of 
the hemithorax. The diaphragm (and dia-
phragmatic pleura) descends, the rib cage 
undergoes an anterior and lateral expansion 
and the costal pleura follow the action of 
the rib cage. Therefore, the expansion of the 

hemithorax, and thus the lung, takes place 
because of the lowering of the diaphragm 
and costal expansion. The pleuromediastinal 
wall is fixed.

Because the superior diaphragm of the 
thorax is essentially made up of stringy 
structures, the pleural dome is fixed. These 
fixed points are necessary so that a structure 
may be stretched. This means that the lungs 
are subject to forces that pull in opposite 
directions, albeit on the same axis: trac-
tion (force) in one direction must always be 
linked to a countertraction (tension).

The lung is submitted to a force F on the 
costal pleura, but also to a tension T on the 
mediastinal pleura, which prevents the en-
tire lung from moving laterally (Illustration 
2-7). This tension, which balances

Illustration 2-7
Forces and Tensions on the Pleura During Inhalation

the lateral costal expansion, is created via 
the lung ligament. The tension which bal-
ances the downward expansion caused by 
the diaphragm muscle is created by the 
suspensory ligament. The movement of the 
thorax is the sum of the movements of each 
costovertebral unit (a thoracic vertebra and 
its pair of ribs).
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During inhalation, each lung executes a 
rotation around a set of axes going through 
the costovertebral and costotransversal ar-
ticulations. This axis varies from a nearly 
frontal plane for the upper ribs to a nearly 
sagittal plane for the lower ribs. The direc-
tion of the axis is directly related to the 
orientation of the transverse process, which 
varies in the same way.

The upper ribs undergo a “pump handle” 
movement which causes the anterior rib 
cage and sternum to move anterosuperiorly. 
The lower ribs undergo a “bucket handle” 
movement which causes a lateral elevation 
of the lower ribs.

Another rib movement, which is par-
ticularly noticeable during forced inhala-
tion but also exists in a latent state during 
normal inhalation, is a horizontal rotational 
movement around a vertical axis. For most 
costovertebral units, this axis passes through 
the center of the imaginary circle in which 
the posterior arc of each rib is inscribed.

In fact, if schematically the portion of 
the oval which each rib makes is extended 
tangentially, we obtain an ovoid form with 
two centers (Illustration 2-8). Each hemi-

Illustration 2-8
Horizontal Rib Rotation During Inhalation

thorax has a common anterior center and 
an individual posterior center. During forced 
inhalation, each rib rotates externally around 
its posterior center.

Most of these rib movements increase 
all the diameters of each hemithorax. The 
lungs, being elastic, will increase in volume 
during this external rotation and expansion. 
In fact, the extension of the arcs of the ribs 
represents the mediastinal pleura and hemi-
thorax (Illustration 2-8).

The lung, which is fixed to the medias-
tinum, will be laterally stretched around the 
posterior center of the hemithorax (Illustra-
tion 2-9). On a pulmonary level, this center 
is made up of the segmentary apical bron-
chia for the upper lobe and by the bronchial 
tree for the rest of the lung. The position of 
the bronchial tree in the lung is logical, as it 
prevents the whole of the lung from being 
pulled in all directions during respiration.

Illustration 2-9
Pulmonary Expansion During Inhalation

All these rib movements are synchronous. 
The mediastinal pleura is fixed and the 
stretching of the pulmonary parenchyma 
follows an external rotational movement. 
Pulmonary expansion is maximal toward the 
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front for the upper lobes (pump handle) and 
toward the sides for the lower lobes (bucket 
handle). During mobility, the middle lobe on 
the right moves in the same manner as the 
upper lobe.

In the lower lobes, the bronchial trees 
are oriented obliquely laterally and inferi-
orly. External rotation of the lung during 
inhalation occurs in a plane perpendicular 
to this axis. Note that the left bronchus 
comes off the trachea less obliquely than the 
right (Illustration 2-10). The change in the 
axis of the lung is not restricting, because 
the resulting torsion is counteracted by the 
elasticity of the parenchyma and the sliding 
of the pleura and fissures.

Illustration 2-10
Lung Mobility

In conclusion, the mobility of the lung dur-
ing inhalation is an external rotation of the 
parenchyma on a vertical axis for the upper 
lobes and on an obliquely inferolaterally di-
rected axis for the lower lobes. Pulmonary 
expansion is possible owing to the tension of 
the lung ligament, the left bronchus (which 
fixes the visceral pleura to the mediastinum) 
and the suspensory ligament (which fixes 
this dome at the top).

Mediastinum
The mediastinum is made up of the heart 
and a set of tubes which transport air, blood, 
water and food. It is bounded by two sagit-
tal mediastinal pleura laterally, the sternum 
anteriorly and the spine posteriorly. In this 
section, we will first describe cardiac mobil-
ity and then the mobility of the remainder 
of the mediastinum.

Heart movements are the most frequent 
(100,000 movements per day) of all auto-
nomic movements. Apart from the vibra-
tions, which spread to the adjacent viscera 
and are carried to all structures by arterial 
pulsations, we have detected no repercus-
sions of this pump upon the thoracic viscera. 
The heart itself performs a powerful torsion 
(twisting) movement, which is put through 
a system of shock absorbers. From deep to 
superficial, this system consists of:

•  the double-layered pericardium (which 
permits sliding)

•  the pericardial stringy pouch (which pre-
vents excessive dilatation of the heart)

•  the mediastinal pleura
•  lateral pulmonary pressure

During inhalation, the ligaments of the lung 
and bronchi exert an isometric tension on 
the lungs so that they do not move laterally 
as a block. One force (F1) resulting from the 
expansion of the right hemithorax and lung, 
is counteracted by an isometric tension (T1), 
created by the pulmonary ligament and the 
primary bronchus at the visceral pleura of 
the right lung. Similar forces F2 and T2 are 
applied to the left lung. Forces T1 and T2, 
being of equal force and in opposite direc-
tions, cancel each other out. The interpleural 
ligament, which is the union of the cul-de-
sacs of both the aorta and esophagus, con-
nects the right and left mediastinal parietal 
pleura. Forces F1 and F2 balance each other 
across the mediastinum and should remain 
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in equilibrium (Illustrations 2-11-A and 2-
11-B).

Illustration 2-11-A
Traction on the Mediastinum

Illustration 2-11-B
Schematic Representation of Mediastinal Tension

During inhalation, the diaphragm is lowered 
to enable the phrenic center to influence the 
viscera. By means of a change of pressure, 
the diaphragm will raise the ribs laterally. 
These are the basic effects of respiration on 
the thorax that we were taught in school.

In fact, the situation is a little more 
complex. The phrenic center certainly would 
have an influence on the visceral mass, but 
the vertical tension of the mediastinum in-
tervenes. For purposes of visceral manipula-
tion, the diaphragm is suspended from the 
mediastinum. Do you think that the phren-
icopericardial ligaments exist in order to 
stabilize the heart and to keep it in place? 
Certainly not. They quickly fix the phrenic 
center when the diaphragm descends. The 
tension of these ligaments and therefore the 
mediastinum is extremely important in en-
abling the diaphragm to move around these 
fixed points, more so than the muscle’s pres-
sure on the visceral mass.

MOTILITY 

Lungs
One reason for our belief that visceral motil-
ity has a close relationship with embryogeny 
(page 6) is that the lungs, during the mo-
tility cycle, retrace their movement during 
fetal development. The lungs are the last im-
portant organs to appear; they can be per-
ceived at the end of the second month and 
from then on grow very quickly. They are 
originally posterior but move anteriorly on 
either side of the heart as they grow larger. 
After birth, when they have been expanded 
by the intake of air, their anterior aspects 
move entirely to the front. Likewise, motil-
ity is a pendulum-like motion with the lungs 
moving from a relatively posterior to a more 
anterior position.

The general motility of the lung is iden-
tical to its mobility, with a vertical axis of 
motion for the upper lobe and an obliquely 
inferolateral axis for the lower lobe. On the 
right, the middle lobe moves synergistically 
with the upper lobe. The axes coincide with 
the same structures, the bronchial trees. 
While “listening” for motility, it is easy to 
confirm by palpation the fact that the left 


