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PLEURA

The pleura, which is a thin membrane that covers the inner
surfaces of the thoracic cavity (JifiZ) , consists of a layer
of mesothelial cells ([8]Z4Hffi) supported by a network
of connective and fibroelastic tissue. The visceral pleura
(JEERIfE) lines the lung,whereas the parietal pleura (E%
EHifE) lines the rib cage, diaphragm, and mediastinal
structures.
The closed space between the visceral and parietal pleura is referred
to as the pleural space. The vascular supply of the parietal pleural
surface is from the systemic circulation (&1E#4) , and it contains
sensory nerves and lymphatics. By contrast, the visceral pleura is

supplied with blood vessels from the pulmonary circulation (ffifg¥)
and has no sensory nerves.
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PLEURAL EFFUSION

EPIDEMIOLOGY AND PATHOBIOLOGY

Pleural effusions occur most frequently in patients with

pneumonia (fii%) or heart failure (\0>3%) .

Normally, a small amount of fluid in the pleural space

forms a thin layer between the visceral and parietal pleural

surfaces and acts as a lubricant (j@¥g#%)) to minimize

friction between the chest wall and lung as they move

against each other during inspiration (1<) and expiration
(FES0D

This flux of fluid depends on the oncotic pressure (EZ#E)

and hydrostatic pressure (##Kk/E) within the parietal and
visceral pleura as well as the pressure within the pleural
space itself.




PLEURAL EFFUSION

Hydrostatic pressure in the parietal pleura is similar to
systemic circulation (30 cm H20), whereas that of the
visceral pleura is similar to the pulmonary circulation (10

cm H20). Accordingly, most fluid in the pleural space is filtered from
parietal pleura. Because the pressure within the pleural space itself is
more subatmospheric at the apex than at the base, most of the fluid
filters in from the less dependent upper lung zones.

Fluid is drained out primarily through lymphatics in the
parietal pleura. The fluid enters through lymphatic stomas
(#MEFL) on the surface of the parietal pleura, which are
located beneath the mesothelial monolayer. The normal
turnover of fluid within the pleural space is 10 to 20 mL/day.



PLEURAL EFFUSION

Under abnormal circumstances,
fluid can accumulate within the

pleural space. An increase in Trachea
hydrostatic pressure, a decrease T
in oncotic pressure, decreased Pleura ——
pressure in the pleural space, b
increased pleural membrane 4l
permeability, or obstruction of |
pleural lymphatics will promote i35

pleural fluid accumulation. pleural space)



PLEURAL EFFUSION

An increase in hydrostatic pressure or decrease in oncotic pressure
will result in a low-protein collection of pleural fluid characterized as
transudates (J§Hi#) . For example, heart failure can produce
transudates by increasing hydrostatic pressure in the pulmonary
venous system, atelectasis (Jiif5k) can promote transudates by
making pleural pressure more subatmospheric, and occasionally,
oncotic pressure may be suffciently reduced to cause transudates
(hypoalbuminemial& 5 & & IfiLfE).

Changes in pleural membrane permeability can produce high-protein
effusions, which are characterized as exudates (21 %) and can be
seen in inflammatory states such as pneumonia, tuberculosis (Z#
%) , or rheumatoid arthritis CERIERXTIA) .

Tumors can disrupt the integrity of the mesothelial layer or the
integrity of the capillary epithelium, thereby resulting in exudative
effusions, or they may block lymphatic drainage.




PLEURAL EFFUSION

CLINICAL MANIFESTATIONS

Patients with pleural effusions may be asymptomatic (IjE
#®) or may experience dyspnea (i A#) . When the
parietal pleura is actively inflamed, pain can be present,
and it is generally unilateral (#1{i) , sharp, and worsens
with inspiration.

At times, effusions may be suffciently large to contribute to
respiratory failure ("% %) . Physical findings include
dullness to percussion (M%) in the area of the
effusion, along with diminished breath sounds (FF%%m55)
and absent tactile fremitus (% iE&H) .



PLEURAL EFFUSION

DIAGNOSIS

Chest radiography is often the first imaging method used

to detect an effusion. The volume of fluid in the pleural
space needs to exceed 250 mL to be visualized on the

chest radiograph. When an effusion is present, there is
blunting of the costophrenic angle (iiig#4) on the
posteroanterior chest radiograph, and a meniscus (G H®&mE)
can be seen posteriorly on the lateral chest radiograph.
Fluid may also collect in either the minor or major fissures.



PLEURAL EFFUSION

Occasionally, pleural fluid collections in the major or minor
fissures may appear as a pulmonary mass (ffi#iH#s) and
are referred to as pseudotumors ({&5%) . A lateral
Decubitus (fiEMz) chest radiograph can be obtained to
determine whether fluid is free flowing or loculated (&%
i) .

Chest CT provides better characterization of pleural and
parenchymal abnormalities by better defining loculated
effusions, distinguishing between atelectasis (4 7k) and
effusion, and distinguishing loculated effusion from lung

abscess (Jifififefi)
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PLEURAL EFFUSION

A sample of fluid from the pleural space by thoracentesis
(MEZ#]) is the key to determining the etiology of a
pleural effusion. The tests needed to make a diagnosis
require a relatively small amount of fluid (30 to 50 mL).
Larger volumes of fluid can be removed (1 to 1.5L) in an
attempt to alleviate symptoms (Z##fER) . Removing
volumes greater than 1.5 L may result in re-expansion
pulmonary edema (&ik#ftik#) Most thoracenteses can
be performed at the bedside, using ultrasound gquidance
(#B®5]%) to enhance the procedure’s safety.




PLEURAL EFFUSION

In instances when the effusion is small or fluid is loculated,
a CT scan can help direct the thoracentesis catheter (g
ZH|5%) into fluid that would otherwise be diffcult to drain.
Relative contraindications (#xtZ=jE) to a diagnostic
thoracentesis (2% #l) include a bleeding diathesis (H
M4&)%) , a very small volume of pleural fluid, and a low
benefit-to-risk ratio.

To differentiate an exudate from a transudate, the pleural
fluid needs to be analyzed for protein and lactate
dehydrogenase (LDHZLEMiEEs). Simultaneous serum
values of protein and LDH also need to be obtained.




PLEURAL EFFUSION

PLEURAL FLUID CHARACTERISTICS OF EXUDATES
LIGHT’S CRITERIA

Protein >0.5 pleural fluid/serum value

LDH >0.6 pleural fluid/serum value

LDH >2/3 upper limit of normal serum value
TWO-TEST RULE

LDH >0.45 upper limit of normal serum value
Cholesterol (fEE®EE) >45 mg/dL
THREE-STEP CRITERIA

LDH >0.45 upper limit of normal serum value
Cholesterol >45 mg/dL

Protein >2.9 g/dL



PLEURAL EFFUSION

Transudates

Effusions that accumulate owing to changes in osmotic
and hydrostatic forces usually form transudates.
Transudative effusions are most commonly due to heart
failure, in which the effusions are often bilateral (i) .
Transudates may also be seen in cirrhosis (fFa#E{L)
nephrotic syndrome (ER4&&1E) , myxedema (ZHBKh) ,
pulmonary embolism (fifit2%) .

Exudates

An effusion is characterized as an exudate if it meets one
of the above criteria of exudative effusion.



PLEURAL EFFUSION

exudates

Parapneumonic effusions
i % 35 339D
Empyema C(JiHi)
Tuberculous Effusions
Malignancy GEMERFE)
Systemic Inflammatory Disorders
(RGP RAEZTR)
Pancreatitis (JEIE#)
Chylothorax (ZLEER)
Hemothorax (ILf#)
Asbestos Exposure (AHERE)
Other Causes of Pleural Exudates




PLEURAL EFFUSION

TREATMENT AND PROGNOSIS

Treatment depends on the underlying cause of the pleural
effusion.

*Therapeutic aspiration (A7 HEH#IH) may be sufficient.

*Empyema and complicated parapneumonic effusions require
drainage by tube thoracostomy (HjfiE5|#) in concert with
appropriate antibiotic therapy.

*Treatment options for malignant pleural effusion include observation,
chemical pleurodesis (FfEREZEAR) with talc or tetracycline (JU3AE)
derivatives, drainage catheter, and treatment of underlying malignancy.
*Treatment of inflammatory effusions centers on the use of anti-
inflammatory agents and corticosteroids (FZREX) .
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PNEUMOTHORAX

Pneumothorax (5Hi) refers to
the accumulation of air in the
pleural space.

Normally, the pressure within
the pleural space is slightly
subatmospheric.

However, when more than a
very small amount of air
accumulates within the pleural
space, pressure within it
becomes positive, and there is
compression of underlying lung.




PNEUMOTHORAX

EPIDEMIOLOGY AND PATHOBIOLOGY
Pneumothorax is often associated with penetrating trauma.
With penetrating trauma (% %45 ) , air may leak into the
pleural space through the injured chest wall or into the
pleural space from the injured lung.

Patients with lung disease undergoing mechanical
ventilation (HLiiE<) may acutely develop a pneumo-
thorax when high pressures disrupt lung tissue.
Pneumothorax also may occur spontaneously or be
secondary to underlying lung disease. Typically,
spontaneous pneumothorax (H KRS M) occurs in tall,
young, thin men, presumably as a result of rupture of
preexisting apical blebs.



PNEUMOTHORAX

Diseases that are associated
with pneumothorax include
emphysema (fifi5p¥) , cystic
fibrosis (ZEMEMA4EL) |
granulomatous inflammation
(RZERESE) , necrotizing
pneumonia (IRIEHERML) |,
pulmonary fibrosis (fiigF4EiL) |,
eosinophilic granulomatous
disease (FEERRLIANMMEPNZF It 5
%) , sarcoidosis (&%) , and
endometriosis (FERBERAME) .




PNEUMOTHORAX

Causes of spontaneous pneumothorax

Primary spontaneous

The cause of primary spontaneous pneumothorax is
unknown, but established risk factors include male sex,
smoking, and a family history of pneumothorax.

Secondary spontaneous

Secondary spontaneous pneumothorax occurs in the
setting of a variety of lung diseases. The most common is
COPD, which accounts for approximately 70% of cases.
Known lung diseases that may significantly increase the
risk for pneumothorax are listed below.



PNEUMOTHORAX

Diseases of the airways: COPD, acute severe asthma.
Infections of the lung: Pneumocystis pneumonia (PCPJi#i
THiffi%), tuberculosis, necrotizing pneumonia.

Interstitial lung disease: Sarcoidosis (4%i%%) , idiopathic
pulmonary fibrosis, histiocytosis X, lymphangioleio-
myomatosis (LAM#MEEER).

Connective tissue diseases: Rheumatoid arthritis,
ankylosing spondylitis, polymyositis and dermatomyositis,
systemic sclerosis, Marfan's syndrome.

Cancer: Lung cancer, sarcomas involving the lung.
Miscellaneous: Catamenial pneumothorax (H &S M)
(associated with the menstrual cycle and related to
endometriosis in the chest)



PNEUMOTHORAX

CLINICAL MANIFESTATIONS AND DIAGNOSIS

Symptoms typically include acute shortness of breath and
sharp chest pain.

Physical examination is characterized by tachycardia (.3}
iti#E ) , decreased breath sounds (I ZE55) , decreased
tactile fremitus GEBRFS) , subcutaneous emphysema (&
F5M) , hyper-resonance to percussion (Mli2id#E#) , and
a tracheal shift (K& #/{\) toward the uninvolved hemi-
thorax.




PNEUMOTHORAX

LE b

Air within the pleural space
will separate the visceral
from parietal pleura and
appears as an area of
lucency (i%:) on the
chest radiograph.

.;":

With a small pneumothorax,
the lucency is best
appreciated at the lung
apex when the patient is
upright.
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PNEUMOTHORAX

A tension pneumothorax (37
SH) is defined as a
pneumothorax associated with
a mediastinal shift (H\E#hz)
and hemodynamic compromise
(s %A FasE) , usually
because high intrathoracic
pressures compress the vena
cava (f#hk) and atrium (0
B .
This pathophysiology implies
an ongoing leak of air into the
pleural space.
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PNEUMOTHORAX

TREATMENT AND PROGNOSIS

If the pneumothorax is small and the patient is not in
distress, tube thoracostomy is not needed, and inhaling
oxygen may be sufficient.

If a pneumothorax occupies more than 50% of the
hemithorax, the patient develops symptoms, or a tension
pneumothorax develops, tube thoracostomy and

suction followed by water-seal drainage are indicated.

If there is a continuing leak despite tube thoracostomy, a
bronchopleural fistula may be suspected. In this instance,
chemical pleurodesis or surgical correction, usually by
video-assisted thorascopic surgery, may be necessary.
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