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changes that occur in the pleura immediately over-
lying disease in the lung and those we are about
to consider, in which the sac of a chronic empyema
encases parts of the lung that are constricted by
it but are otherwise not diseased. For the surgeon
the intercst lies in the feasibility of decortication;
for the pathologist the nub is whether the sac
remains as a foreign body planted upon the sur-
face of the original pleura or whether it becomes
incorporated in, and inseparable from, the lung
and the chest wall.

In discussions that concern these late patho-
logical changes of fibrothorax it is essential to
have a way of recognizing the original limits of
the pleura and the original surface of the lung, or
of the endothoracic fascia upon which the parietal
pleura rested. In this matter there are two points
that might help. The first is the demonstration,
amidst the pathological changes that may engulf
it, of the original elastic lamina that formed the
base of the normal pleura ; the second is the find-
ing of a line of microscopic carbon particles that
lay originally on the surface of the lung itself
between the alveoli and the elastic lamina.

In the past, emphasis has been placed upon the
belief that in the circumstances we are consider-
ing the pleura itself remains intact and it is
‘thickened’ by tissue laid upon it. This is impor-
tant to surgeons who believe that, as a general
rule, in fibrothorax due to haemothorax or chronic
empyema, the abnormal sac can be stripped off
the lung leaving the original pleura intact. This
belief needs adjustment if it is to be accurate.

If one looks at the cut surface of a chronic
empyema, lying upon a lung that is not itself
diseased, it appears that the lung and the sac of
the empyema are separated from each other by a
sharp and definite boundary zone; and in decor-
tication it would be along this plane that cleavage
might be possible. From these macroscopic
appearances some have deduced that, even in a
chronic empyema, the pleura is normal and that
the fibrous, inflammatory sac is laid upon it. This
is untrue. Histological sections taken through the
visceral wall of a chronic empyema reveal the
following strata. Upon the exposed surface there is
a membrane of septic granulation tissue: beneath
this are some chronic inflammatory cells that
merge into a layer of dense, white, sterile and
almost acellular collagen. Deep to the collagenous
layer are some more small round cells mixed with
a few polymorphs and the remnants of the deep
elastic lamina. But the fibroblastic activity does
not stop at this lamina, as one might expect; on
the contrary, there is inflammatory involvement of
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the surface of the lung itself, and this extends as
far as the superficial alveoli. One may feel certain
that the surface layer of the lung is involved
because the inflammatory zone includes the
carbon particles.

We should note that the changes described
above apply only to those parts of the empyema
sac that are in direct contact with normal lung :
where the sac covers lung that is diseased it is
fused by scar and cannot be decorticated.

Thus the sac of a chronic empyema includes not
only the original pleura but the tissue that lay
between the superficial alveoli and the deep elastic
lamina. How then can decortication be possible ?
Surely only by taking away a tiny part of the
surface of the lung; and experience shows that
this does not matter.

I must now say a word about the changes that
occur in the parietal, as opposed to the visceral
pleura.

Even a cursory look at the chest wall shows
that there is no line of demarcation between the
scar of a fibrothorax and the underlying struc-
tures. It invades and destroys the intercostal struc-
tures. The fibrous tissue not only replaces the
endothoracic fascia, causes thickening of the peri-
osteum of the ribs (by a deposition of fat beneath
the periosteum), and eventually an alteration in
shape from flat to triangular; but it replaces the
intercostal muscles and, by contracting, it approxi-
mates the ribs until they come into contact, fuse
together, and form a carapace of bone. With the
passage of time local or general calcification
occurs in the collagen.

These important changes lead to serious clinical
deformities. The chest wall is at first flattened
upon the affected side, and respiratory movements
are progressively limited. They can be abolished.
The muscles of the shoulder girdle waste, move-
ments become restricted and the patient develops
a scoliosis. In long-standing cases compensatory
curvatures appear above and below the chest.

For reasons that I cannot explain, the inter-
action between the sac of a chronic empyema and
the diaphragm is different from that of the chest
wall or the lung. At first sight the diaphragm
resembles the chest wall: it is a muscle, covered
above and below by mesothelium and liberally
supplied with lymphatics that drain into the chest
wall and the mediastinum. These lymph channels
have ends that are closed and there is no good
explanation of how a particle of India ink can
travel so easily and quickly from the peritoneum
to the mediastinum, nor, in view of this, is it easy
to understand why patients who have peritonitis
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do not develop mediastinal suppuration. Although
infection from the sub-phrenic space can pass
across the diaphragm into the pleura, the reverse
does not occur; nor does the scar of a chronic
empyema sac transgress the muscle. The factor
that prevents this is not easy to determine.

Until we can find some convincing explanations
for all these discrepancies we cannot begin to
understand the intricacies of fibrosis.

MESOTHELIOMA

I wish briefly to compare the pathological
effects of fibrothorax and mesothelioma of the
pleura. The latter is now accepted as a primary
tumour of the pleura that is frequently a sequel
to the inhalation of asbestos fibrils. It is a pleo-
morphic tumour that contains epithelial and con-
nective tissue elements, but pathologists accept
that it derives from the mesothelium of the pleura.
I shall not argue the possible connexions between
the various types of fibrous proliferation that
occur in the pleura and that can complicate pul-
monary asbestosis, nor the reasons why the fibro-
mata may, or may not, be the initiators of meso-
thelioma ; but I would remind you that, in healing,
the pleura derives from the metaplasia of fibro-
blasts. The latter can form mesothelium.

By the time a mesothelioma is first diagnosed it
is usually far advanced and it may involve all parts
of the pleura. The thick membrane of white malig-
nant tissue, that encases the lung, looks like a
chronic empyema. It does not at first invade the
lung and, as in empyema, there is a line of demar-
cation between the malignant growth and the lung
alveoli. In the chest wall the lesion is not so con-
fined ; it spreads out between the ribs and often
comes eventually to the surface, presenting as
hard masses of malignant tissue. In all these
respects a mesothelioma seems to be partially
confined by the same limiting factors that operate
in fibrothorax. But it is when we examine the
behaviour of mesothelioma in relation to the
diaphragm that we see that this muscle is a law to
itself. The malignant cells pass right through the
diaphragm with equal ease in either direction. Thus
it is necessary to explain the differences that exist
between the visceral pleura on the one hand and
the chest wall and the diaphragm on the other.

I have already said that, taken by itself, this is
a problem that seems to be negligible in the wide
sweep of medicine, but I believe that all correct
information helps to lighten the darkness of
ignorance and may have a wider application than
is at first apparent.
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CONCLUSION

I conclude with a suggestion. A reason why the
lung seems to be able to resist invasion by fibrous
tissue or mesothelioma could be that the sub-
pleural layer is supplied with arterial blood from
the bronchial arteries, whereas the alveoli beneath
this receive venous blood from the pulmonary
circulation. Thus there is a difference between the
pleura and surface layer of the lung on the one
hand and the alveolar tissue of the lung on the
other. By contrast with this the conditions in the
chest wall are propitious for the spread of fibrosis
or neoplasia; the further the pathological process
goes, the better the cells are supplied with arterial
blood.

This slender guess may be appropriate to explain
conditions in the visceral and parietal pleura but
it does nothing to unravel the mysteries of the
diaphragm. This extraordinary muscle, that sur-
geons have scarcely thought about in particular,
is not only the prime mover of inspiration but it
has functions in the containing of some spreading
diseases.

In this address I have spoken in particular about
things I have never understood, and I have done
this to underline my belief that clinical surgery
still has a great deal to interest a man who wishes
to do some original work.

Some of the questions I have raised have been
left over from the pioneer days of thoracic sur-
gery and were discussed by Tudor Edwards him-
self. They have lain fallow ever since and, perhaps,
they would lend themselves to rescrutiny using
new information and modern tools. The time is
ripe to think again about the pleura, for there is
much in health and disease that needs better
explanations than I have given.

During the course of this lecture lantern slides were
shown to confirm the opinions expressed.
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