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INTRODUCTION AND

AIM O THE WORE

The aetiological diagnosis of pleural effusion is

often a difficult problem

Cytoleogy alone can diagnose only about one half of
malignant pleural effusion { Leuvallen and Carr, 1975 ] .
Yarious substances { enzymes , netals and specific protein )
vaere measured in pleural effusion, but their discriminative
value for separating malignant from non-malignant effusion

was not proven [ Vliadutiaw, 1977 3}

In 1974, Cortes and co-workers reported pleuwral fluid
carcincembryonic antigen { CEA ) levels ¢ 2.5 ng/fml in
three patients with benign disease and » 2.5 ng/ml in four

of eight patients with malignant effusicns . In 1975 ,

——

Lowensteln angd associates and Basta et al. published
T T e e T —
preliminary results that showed higher levels of CFA

N et

activities in malignant than in benign effusicns . These

findings have since been confirmed by other laboratories

{ tystrom et al., 1977 ; Booth et al., 1977 1}
M_—\ — o —==

The present study was undertaken to determine whether
CEA assay in serum and pleural fluids is useful in

detecting malignancy .

Y
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REVIEW OF LITERATURE

Morphology 0Of The Pleura

Each lung is invested by a serous membrans arranged
in the form of clesed invaginated sac termed the pleura.
The visceral pleura covers the surface of the lung and
lines the fissures between its lobes, while the pariectal
pleura lines the inner surface of the hemitherax and is
subdivided into mediastinal pleura, diaphragmatic plsura
and costal pleura { Warwich and Williams, 1973 )

Structure ¢f the pleura :

The pleura consists of a thin superficial laver
riown as endepleura and a dense deeper layer known as
the chief layer . The free surface of the pleura is
smooth and moistened by a serous fluid . It is covered
by a single laver of flattened cells which form a meso-
tehlium and rest on basement membrane beneath which are
network, of yellow elastic and white fibers, embedded in
ground substance, ceontaining also fibroblast,macrophages
and other cell types which characterise loose connective
tissues, bleod vessels, lymphatics and nerves are distributed
in the substance of the pleura. The mescotheiial cells are

important for the meobility of the pleural membranes
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They are 15 - 30 u wide and &6 - 7 u thick { Fraser

and Pare, 1985 ) .

The electron microscope has shown that the
surface of the mesothelial cells is not smooth, but
bears microvilli wvarying in length uwp to 3 w . The
member of microvilli varies from cell to cell but
increased caudally . They are numerous in the visceral
than the parietal pleura and sparse over the ribs
{ Wang, 1974 } . They may have absorptive function,
but may alsc increase surface mucopolysaccharides and

so0 counteract frictional faces { Corrin, 1980 )

Bloocd supply :

The blcod supply of the costal part of the parietal
pleura is from the intercostal arteries, while the media-
stinal and diaphragmatic parts are supplied from the
pericardiophrenic branch ¢f the internal mammary artery
i Croﬁton and Douglas, 1981 ) , while the blood supply
toc the visceral is mainly from bronchial arteries .
However, vernous drainage of the visceral pleura is wvia
the pulmonary veins { Agostoni , 1272 ) and that of the

parietal pleura is wia intercostal wveins .
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Lymphatic drainage

The lyvmphatics of costal part of parietal pleura
drain into glands azlong internal mammary artervy (sternal
glands) and to the intercoétal glands near heads of ribs.
The lymphatics of the diaphragmatic part drain into the
sternal, anterior and posterior mediastinal lymph glands.
The lymphatics from the mediastinal part accompany the
pericardiophrenic artery and drain into the posterior

mediastinal glands [ Simer, 1952 ) .

The 1lymphatic drainage of the wvisceral pleura is
via small subpleural network of lymphatics within the
interlobular cannective tissue which communicate with

deep lymphatic vessels within the lung (Simer, 1952) .

Nerve supply @

The wisceral pleura is supplied by autonomic fibers
only and is essentially deveoid of pain fibers while the
parietal pleura is richly supplied with sensory nerve fibers
from the intercostal nerves . The sensory supoly to the
central portion of the diaphragmatic pleura is via phreric

nerve { Robert and Robert, 1974 ) .
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Physiology Of The Pleural Space

The pleural space is lined by the parietal and wisceral
pleural membranes which are permeable tc liguid and gas.
In normal perscns, this space contains a small amount of
liguid but no gas ( Black, 1972 1) . That fluid which is
a4 lubricant cne is secreted at the parietal pleural surface
and reabsorbed at the surface of the visceral pleura

{ Hills, 1885 ) .

Figure {1) shows the mean pressure' in the parietal
Pleura capillaries, which is estimated tobe 30 cm HEU'
Thiz force pius 8 cm Hzﬂ pressure produced by the
calloidal osmeotic pressure of the pleural fluid plus
- 5 an H2U produced by the elastic receoil of the lung,
all produce a Lotal pressure of 43 cm HED acting to force
fluid into the pleural space . This force is opposed by
a pressure of 34 cm HEG generated by the c¢olloidal osmotic
pressure of plasma proteins, the difference (9 cm HED}’
i3 the force producing movement of fluid into the pleural

5pace .

In the visceral pleura, the plasma colloidal osmotic
pressure (34 om HED} is opposed by pleural fluid colloidal

aosmotic pressure { B cm Hzﬂ I plus capillary hydrostatic
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prassure { 11 cm HEG Y plus the intrapleural negative
pressure { - 5 cm HED } ., The resultant is {10 cm Hzﬂ}
causing pleural fluid abscorption into the visceral

pleura ( Agostoni and Mead , 1964 )

At equilibrium, the flow of liguid through the twec
membranes must be equal { except for the drain through
the iymphatics that under normal ceonditions, should be
nearly negligible )} . When a saline sclution is introduced
into the pleural space, the eguilibrium is disturbed, the
pressure of the pleural ligquid rises and therefore the
net driving pressure across the visceral pleura increases
while that across the patietal pleura decreases . 5o,
the cutflow of liguid throqgh the visceral pleura should
become higher than the inflow through the parietal pleura.
The wvolume of the liquid is then redcuwed until the deforma-
tion forces produced by the contact between the membranes
lower the pressure of the pleural fluid te its original
value, preventing further reduction of its wolume and the

equilibrium is thus established { Green and Pride, 1980 ).
Gas does not accumulate in the pleural space because
cf the low total gas pressure in venous bloocd . At sea

level, the parietal pressure of the varicus gases in wvenous
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blood P 02 = 40 mmHg , P C?z = 45 mmHg, P H2G = 46 mmHg

and P NE = 573 mmHg . The total of thesge parietal pressures,
706 mmHg is 54 mmdg { 73 om Hzﬂ } less than the atmospheric
pressure

The pressure in the pleural space at resting lung
volume i1s approximately 5 cm HEU less than atmospheric
pressure . Therefore, there is a gradient of 68 cm HQO
favouring akscorption of gas from the pleural space and

the pleural space remains gas free ( Black , 1972 1.

Characteristic features of normal pleural fluid

Volume : The volume of lidquid in single pleural space

in man is about 2 ml { Agostoni, 1972 )

Physiological features

The protein concentration of pleural fluid in man
is 1,77 gmf 100 ml { range 1,38 - 3.35 ) , The content
of sodium, potassium and calcium are similar to those
of interstitial liguid , whereas pH is 7.64 , and total
C02 and bicarbonates are higher than in plasma . The
relative viscosity of pleural liquid in man is 1.24
{ Yamada , 1933 )
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