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Abstract: Pleural infection is responsible for significant morbidity and mortality worldwide, and its
clinical management is challenging. The diagnosis of empyema and tuberculous pleurisy may be dif-
ficult, and these conditions may be confused with other causes of exudative pleural effusions. Com-
plicated parapneumonic effusion or empyema may present with ‘atypical’ clinical features; delays in
diagnosis are common and may contribute to the high mortality of these infections. Pleural aspira-
tion is the key diagnostic step; pleural fluid that is purulent or that has a pH < 7.2, or organisms on
Gram stain or culture, is an indication for formal intercostal drainage. In order to achieve a definitive
diagnosis of tuberculous pleurisy, Mycobacterium tuberculosis must be isolated in the culture of
pleural fluid, pleural tissue or sputum; demonstration of granulomas in pleural tissue is also sugges-
tive of tuberculosis. The use of pleural fluid biochemical markers, such as adenosine deaminase, in
the diagnosis of tuberculous pleurisy varies among clinicians; the diagnostic value of such markers
is affected by the background prevalence of tuberculosis and the likelihood of an alternative diag-
nosis. Uncertainties also remain regarding the treatment of pleural infection. Treatment of compli-
cated parapneumonic effusion and empyema involves prolonged courses of antibiotics and
attention to the patient’s nutritional state. The role of intrapleural fibrinolytics and the optimal tim-
ing of surgical intervention are unknown. The lack of clear predictors of clinical outcome in empy-
ema contributes to the difficulty in treating this condition. The pharmacological treatment of
tuberculous pleurisy is the same as for pulmonary tuberculosis; the precise role of steroids in the
treatment of tuberculous pleurisy remains uncertain.
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INTRODUCTION

This review discusses the clinical aspects of pleural
infection, focusing on the presentation and manage-
ment of complicated parapneumonic effusion, empy-
ema, and tuberculous pleural effusion.

Pleural infection is a common problem worldwide
and is responsible for significant morbidity and mor-
tality. In the USA there are approximately 60 000 cases
of empyema annually;' as many as 40% of these
patients will require major surgical procedures for
drainage,” and the mortality rate of empyema
approaches 20%.” The optimal treatment of empyema
is unknown and there is considerable variation in
management among clinicians.>*® Delays in the diag-
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nosis and treatment of empyema are common and
may contribute to morbidity and mortality.>® Recent
evidence-based guidelines in the UK and US have
addressed these issues.’

Tuberculous pleural effusion is a significant prob-
lem in both developing and developed countries.
The diagnosis may not be suspected because of its
non-specific clinical presentation, and uncertainties
remain regarding the optimal investigation of tuber-
culous pleurisy. Confirmation of the diagnosis may be
difficult, in part because of the relatively low pleural
bacterial load in most cases of tuberculosis.

PARAPNEUMONIC EFFUSION
AND EMPYEMA
Definitions

The development of a pleural effusion is a com-
mon complication of pneumonia, occurring in up
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to 57% of cases.! The majority of these effusions
are clear, sterile exudates that frequently resolve
with antibiotics alone and do not require drainage
(‘simple parapneumonic effusion’). In some cases
this initial effusion may progress to a ‘complicated
parapneumonic effusion’, which is characterized by
fibrin deposition; the fluid is infected, although
organisms are not usually isolated and the fluid is
not yet purulent, and typically has a pH< 7.2, glu-
cose < 35 mg/dL and LDH > 1000 IU/L.*" This stage
is not thought to resolve without drainage of the
effusion. Persistent pleural infection may even-
tually result in the accumulation of pus in the
pleural space (‘empyema’). A more complicated
classification scheme for pleural infection has been
proposed.'?

Epidemiology

Complicated parapneumonic effusion and empyema
are more common in the elderly’ and in child-
hood.” Risk factors for their development include
diabetes mellitus, alcohol abuse, gastro-oesophageal
reflux, rheumatoid arthritis, chronic lung disease
and intravenous drug abuse.*'*'® Anaerobic infec-
tion is associated particularly with aspiration and
poor dental hygiene.> Empyema occurs commonly
however, in the absence of any identifiable risk
factors.?

Empyema may develop as a complication of pneu-
monia, or may follow surgery, trauma or iatrogenic
procedures.'” ™ Empyema may also occur as a ‘pri-
mary infection, without evidence of parenchymal
lung infection. Pleural infection may rarely develop
following bronchial obstruction from a tumour or for-
eign body.

Bacteriology

The bacteriology of empyema is extremely varied,
and there are significant differences between the
organisms responsible for community- and hospital-
acquired infection. The provisional report of a recent
large UK study (Medical Research Council/British
Thoracic Society Multicentre Intrapleural Streptoki-
nase Trial (MIST)) has characterized the bacteriology
of 300 patients with complicated parapneumonic
effusion and empyema.'® The commonest causes
of community-acquired pleural infection in this
series were Streptococcus milleri (28%), Streptococcus
pneumoniae (14%), and Staphylococci (12%), and
sometimes associated anaerobes (19%). Other less
common organisms responsible for community-
acquired infection include other Streptococci, Enter-
obacteria, Haemophilus influenzae, Pseudomonas
spp., tuberculosis, and Nocardia. Cases of hospital-
acquired infection (following pneumonia, surgery,
trauma or pleural procedures) in the same series were
most commonly caused by methicillin-resistant
Staphylococcus aureus (MRSA) (27% of cases), other
Staphylococci (22%), Enterobacteria (20%) or
Enterococcus (12%).'8

Clinical features

The clinical presentation of complicated parapneu-
monic effusion and empyema is similar to that of
pneumonia; patients typically, but not universally,
experience fever, sputum production, chest pain, and
breathlessness. Anaerobic empyema may present less
acutely, often with weight loss and without fever.”® A
diagnosis of pleural infection should be considered
particularly in cases of ‘slow to respond’ pneumonia,
pleural effusion with fever, or in high-risk groups with
non-specific symptoms such as weight loss. In rare
cases infected pleural fluid may spontaneously dis-
charge through the chest wall (‘empyema necessi-
tans’) or into the lung, leading to a bronchopleural
fistula.”!

Unusual features in the history may suggest an
underlying cause for the infection. Atypical chest
pain, vomiting, or oesophageal instrumentation raise
the possibility of oesophageal rupture, and appropri-
ate imaging investigations should be considered.” The
history of a recent sore throat may point to the rare
condition Lemierre’s syndrome; acute oropharyngeal
infection, frequently with Fusobacterium species,
leads to septic thrombophlebitis of the internal jugu-
lar vein and subsequent metastatic infection, par-
ticularly involving the lungs and pleura.”?
Demonstration of thrombophlebitis of the internal
jugular vein by CT or ultrasound provides support for
this diagnosis.

Investigations and diagnosis
Diagnostic pleural aspiration

Diagnostic pleural aspiration is essential if pleural
infection is suspected. Aspiration may be difficult to
perform safely in heavily loculated collections, and
ultrasound guidance may be required. The pleural
fluid appearance should be noted, and a sample
sent for Gram’s stain and culture. In non-purulent
effusions, pleural fluid pH should be measured
using a heparinized syringe and blood gas machine.
Further pleural fluid analysis may be considered in
cases of diagnostic difficulty (differential cell count,
cytology, amylase, glucose and LDH). Culture of
infected pleural fluid is negative in around 40% of
cases;*'® diagnostic rates may be increased by addi-
tionally analysing samples in ‘blood culture’
bottles.”

The finding of frankly purulent pleural fluid and/or
the presence of organisms on pleural fluid Gram stain
or culture is diagnostic of complicated parapneu-
monic effusion or empyema, and necessitates formal
drainage of the infected pleural space. Pleural fluid
with pH < 7.2, in the appropriate clinical setting, is
highly suggestive of empyema and is also an indica-
tion for chest tube drainage."' However, infection may
occur with a normal pleural fluid pH,* and rarely an
elevated pH, for example in Proteus mirabilis infec-
tion.?** Other pleural fluid parameters such as
reduced glucose (<35mg/dL) or elevated LDH
(>1000IU/L) may support the diagnosis of pleural
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infection, although these are less diagnostically useful
than pleural fluid pH.*"

Blood cultures

Routine blood cultures in patients with suspected
pleural infection are recommended; although they
are positive in only 12% of cases of empyema, in these
cases they are frequently the only positive microbiol-
ogy result.'

Imaging

The CXR in pleural infection usually shows a pleural
effusion, often with loculation and air-fluid levels;
less commonly, empyema may be manifest as a
rounded subpleural opacity, mimicking the appear-
ance of lung cancer or mesothelioma. A lateral CXR
may detect small volumes of pleural fluid that are not
visible on the postero-anterior view.’

Ultrasound scanning typically shows a homoge-
neous echogenic effusion,”® and is useful in guiding
pleural aspiration in patients with small or loculated
effusions.””?® Very small effusions (< 10 mm maximal
thickness on ultrasound) probably do not require
aspiration and can be observed.

Contrast-enhanced CT scanning may support the
diagnosis of pleural infection and enable visualiza-
tion of the distribution of fluid, position of chest
drains and presence of loculations. Pleural contrast-
enhancement and increased attenuation of extra-
pleural subcostal fat occur in association with pleural
infection.”*' An absence of pleural thickening on CT
is unusual in empyema and is more suggestive of sim-
ple parapneumonic effusion.”® Computed tomogra-
phy may also identify a proximal endobronchial
obstructing lesion.

Differential diagnosis

The diagnosis of pleural infection can be difficult,
particularly in cases of negative pleural fluid Gram
stain and culture. The ‘classical’ clinical features of
fever accompanied by pleural effusion are non-
specific; other causes include malignancy (including
mesothelioma), tuberculosis, pulmonary embolic
disease, rheumatoid pleuritis, oesophageal rupture,
pancreatitis, and lupus pleuritis. In cases of anaerobic
empyema presenting solely with weight loss, the diag-
nosis is often not suspected. The findings of a low
pleural fluid pH and glucose are not specific to empy-
ema; other important causes include rheumatoid
pleuritis, malignant pleural effusion, tuberculous
pleural effusion, oesophageal rupture and lupus
pleuritis.*

Treatment
Antibiotics

All patients with pleural infection should be treated
with antibiotics. Intravenous antibiotics are recom-
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mended as initial therapy. The choice of antibiotic
should be based on the results of blood and pleural
fluid cultures and sensitivities. Anaerobes are difficult
to culture and often coexist with aerobic organisms,
and so additional empirical anaerobic cover should be
considered. In cases where the culture results are
unknown or negative, the choice of antibiotic should
be guided by local hospital prescribing guidelines
and the location of the acquisition of the infection.
Community-acquired empyema requires antibiotic
cover for community pathogens and anaerobes;
choices include a second generation cephalosporin
(e.g. cefuroxime) or intravenous aminopenicillin, plus
therapy for anaerobic infection (e.g. metronidazole or
clindamycin).” For subjects allergic to both penicillin
and cephalosporins, combinations such as ciproflox-
acin and clindamycin may be effective. In hospital-
acquired empyema, treatment for both Gram-positive
and Gram-negative aerobic organisms as well as
anaerobes is needed and the highly antibiotic-
resistant characteristics of the bacteria in these cases
need to be considered. Options include carbapenems,
antipseudomonal penicillins, or third generation
cephalosporins (e.g. ceftazidime) with metronida-
zole.”* In our unit, current initial therapy for patients
with culture-negative hospital-acquired empyema is
vancomycin (to treat MRSA) and meropenem (which
has a broad spectrum of activity including anaerobic
efficacy). Aminoglycosides should be avoided be-
cause they penetrate the pleural space poorly and
have a weaker action in acidic surroundings.****

A change to oral antibiotics may be considered fol-
lowing clinical improvement and resolution of fever.
Typical choices of oral antibiotic in culture-negative
cases include oral aminopenicillin with a beta lacta-
mase inhibitor or ciprofloxacin and clindamycin. The
optimal duration of antibiotic treatment is unclear,
although it is likely to be at least 3 weeks.” Measure-
ment of inflammatory markers such as serum C-
reactive protein, in addition to clinical assessment,
provides a useful guide to treatment response.

Chest tube drainage

Indications for chest tube drainage are the aspiration
of frankly purulent or turbid pleural fluid,'""* the
identification of organisms on pleural fluid Gram
stain or culture,'**? or a pleural fluid pH < 7.2 in the
clinical setting of a pneumonic illness.”! Drainage
may also be considered for symptomatic relief in very
large parapneumonic effusions. Insertion of the chest
tube should ideally be carried out under ultrasound
or CT guidance, as effusions are frequently loculated.
The ideal chest tube size remains unclear and has not
been addressed in randomized trials. Small bore (12—
14 French) drains are easier to insert, more comfort-
able, and adequate for the drainage of infected pleu-
ral collections in most cases.** We recommend
applying suction (20 cmH,0) and flushing regularly
(e.g. 30 mL normal saline every 6 h) to prevent the
occlusion of small drains. The optimal duration of
drainage is unknown; drain removal may be consid-
ered when the output falls to less than 150 mL daily
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for 2 days in the setting of clinical and radiographic
improvement.

In cases of parapneumonic effusions where there is
no indication for drainage, the patient should be
treated with antibiotics and monitored closely. If their
clinical condition fails to improve or deteriorates,
the effusion should be re-sampled and formal chest
drainage considered. A minority of patients with a
pleural fluid pH > 7.2 will fail medical management
with tube drainage and require surgery.*

The role of therapeutic thoracentesis as an alterna-
tive to formal chest drain placement in complicated
parapneumonic effusion and early empyema is
unknown. Use of serial thoracentesis may avoid the
complications of chest drainage and perhaps allow
outpatient management of select cases.*® Daily ther-
apeutic thoracentesis has been demonstrated to be
as effective as formal drainage in a rabbit model of
empyema.*® Successful treatment of empyema with
therapeutic thoracentesis and antibiotics alone has
been documented,>* but thoracentesis has not yet
been compared to formal drainage in randomized
controlled trials.

Intrapleural fibrinolytics

Infected pleural fluid often becomes loculated and
resistant to drainage with a single chest tube. Intra-
pleural administration of a fibrinolytic agent may
facilitate fluid drainage by dissolving fibrous adhe-
sions, and the successful use of intrapleural fibrin-
olytics such as streptokinase and urokinase has been
documented in many observational studies.'®**
Only a small number of randomized controlled trials
have addressed this issue, however, and these have
been inadequately powered to assess effects on mor-
tality or the need for surgery.*”~*° On the basis of cur-
rent evidence, the role of intrapleural fibrinolytics in
the management of complicated parapneumonic
effusion and empyema has to remain inconclusive.
The results of the Medical Research Council/British
Thoracic Society Multicentre Intrapleural Streptoki-
nase Trial (MIST) are expected to resolve this issue.

Another intrapleural agent that may facilitate
catheter drainage of empyema is deoxyribonuclease
(DNase), which acts by reducing the viscosity of pus.
Liquefaction of pus from experimental and human
empyema has been demonstrated following incuba-
tion with streptodornase (streptococcal DNase) or
with human recombinant DNase.””' Successful use
of intrapleural human recombinant DNase in the
treatment of empyema following failure of streptoki-
nase has been described in a single case report.”? Use
of intrapleural DNase has not yet however, been eval-
uated in a randomized, controlled manner.

Nutritional support

Malnutrition is common in the setting of empyema
and is associated with a poor prognosis.>* Provision of
nutritional support is an essential component of the
treatment of suppurative lung disease; many patients
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require supplementary nasogastric feeding, and
parenteral nutrition may sometimes be indicated.

Surgery

A number of different surgical approaches are avail-
able to treat empyema. Thoracotomy and decortica-
tion is the most traditional operation and involves
the removal of fibrinous and infected tissue from the
pleural space, a major surgical procedure.* A similar
procedure may also be performed through a smaller
incision (mini-thoracotomy). Video-assisted thora-
coscopic surgery (VATS) allows the breakdown of
adhesions and drainage of any residual collection,
and is increasingly used in the management of
empyema.”* It is frequently unsuccessful in chronic
empyema with a very thickened visceral pleura, and
conversion to open thoracotomy may be required.
Finally, rib resection and open thoracic drainage
involves the resection of segments of several ribs
adjacent to the empyema and insertion of large bore
drains into the cavity. This relatively minor proce-
dure can be performed under local anaesthesia, but
results in an open chest wound for a period of
around 6 months.>® Open drainage is useful in
patients who are unable to tolerate general anaesthe-
sia and are unfit for decortication.

The optimal timing of surgery for empyema is
unknown. In the majority of cases, patients are man-
aged initially with antibiotics and tube drainage and
only referred for consideration of surgery if these
measures fail. Although a role for earlier surgical
intervention has been suggested,®*® there is a lack
of randomized controlled data to support this at
present. A single, small prospective study compared
the early use of VATS with intrapleural streptokinase
and continued chest drainage in the management of
empyema;* the need for surgery was decided on day
three of treatment. Surgery resulted in shorter drain-
age periods and hospital stays, but the failure rate in
the control group was unusually high and the need for
surgery was decided in an unblinded fashion.®® There
is a need to replicate the results of this study in a
much larger group.

A further difficulty is that it is not currently possible
to predict those patients with a poor prognosis who
may benefit from earlier surgical intervention. A
study of 85 patients treated in a consistent manner
with antibiotics, drainage and intrapleural streptoki-
nase failed to identify any clinically useful predictors
of outcome.* In particular, visceral pleural peel thick-
ness, pleural biochemistry and clinical features were
unhelpful in predicting the requirement for surgery.*

In the absence of any clear data to guide the timing
of surgery, our recommendation is to consider surgi-
cal intervention if there is evidence of continuing sep-
sis and a significant residual pleural collection after 7
days of treatment with tube drainage and antibiotics.

Difficulties in management

In a number of cases, patients fail to improve despite
initial treatment with antibiotics and chest tube
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drainage. In situations where chest drainage ceases
despite a residual pleural collection, the drain should
be flushed with normal saline and examined to
exclude a kink at the skin insertion site. The microbi-
ology results should be reviewed to ensure the use of
appropriate antibiotics, and alternative diagnoses
such as tuberculosis, malignancy, or oesophageal
rupture may be considered. A contrast-enhanced CT
scan of the chest is useful in patients with features of
ongoing sepsis, and allows assessment of the residual
collection and the position of drain(s). Surgical inter-
vention may be considered at this point. A particular
management difficulty arises with patients who fail to
improve with medical treatment, but who are unfit for
a general anaesthetic. Insertion of further image-
guided chest drains into loculated effusions and the
use of intrapleural fibrinolytics may be beneficial in
such cases. A final option is surgical rib resection and
open drainage under local anaesthesia.

Future developments

A number of uncertainties remain regarding the opti-
mal management of complicated parapneumonic
effusion and empyema. Current evidence regarding
the use of intrapleural fibrinolytics is inconclusive,
and intrapleural DNase has yet to be studied in large
trials. The precise role of VATS is unclear, and further
trials examining its role in the early treatment of
empyema are required. A method of outcome predic-
tion would be helpful in identifying those patients
with a poor prognosis, and those who may benefit
from early consideration of surgery. There may also be
groups of patients with a good prognosis who could
be potentially managed with a conservative outpa-
tient regime, such as with a small-bore catheter (e.g.
PleuRx) and oral antibiotics, resulting in significant
healthcare cost savings.

TUBERCULOUS PLEURAL EFFUSION

Tuberculous pleural effusion develops from a delayed
hypersensitivity reaction to mycobacteria in the pleu-
ral space following rupture of a subpleural caseous
focus.® The frequency of pleural effusion as a mani-
festation of tuberculosis varies worldwide, from 5% of
tuberculosis cases in the USA,* to 23% of cases in
Spain,® and 31% of cases in sub-Saharan Africa.® In
areas with a high prevalence of tuberculosis, tubercu-
lous pleurisy typically occurs during primary infec-
tion and tends to affect younger individuals. In
regions where tuberculosis is less common, pleurisy
is becoming increasingly recognized as a manifesta-
tion of disease reactivation, and is affecting older
patients.®® Pleural infection may be a more common
manifestation of tuberculosis in patients coinfected
with HIV,* although this has not been found in all
studies.®”™

Clinical features

Patients may be asymptomatic, or present with con-
stitutional symptoms such as weight loss, chest pain,
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and fever. Tuberculous effusions are typically small to
moderate in volume, although they can be massive.

Investigations and diagnosis

Tuberculin skin tests are of limited use in the investi-
gation of tuberculous pleurisy; they are positive in
only two-thirds of cases,” and are even less sensitive
in HIV-infected patients.”” The findings on initial
pleural fluid analysis in tuberculous pleurisy are non-
specific. The pleural fluid is usually a serous exudate,
with protein levels often greater than 5 g/dL, and lac-
tate dehydrogenase levels greater than 500 IU/L."!
Pleural fluid glucose and pH values are lowered in
around 20% of patients.”” A predominance of pleu-
ral fluid lymphocytes is a typical finding,” although a
neutrophilia may be seen early in the course of dis-
ease.” Pleural fluid mesothelial cells are scarce.”

In order to achieve a definitive diagnosis of tuber-
culous pleurisy, Mycobacterium tuberculosis must be
isolated in the culture of pleural fluid, pleural tissue or
sputum; the demonstration of granulomas in pleural
tissue is also suggestive of tuberculosis.®® Studies of
these procedures have reported variable results; sen-
sitivities range from 10 to 47% for pleural fluid cul-
ture,”""*7" 39-84% for pleural biopsy histology,">""
and 56-82% for pleural biopsy culture.”""® Culture of
pleural biopsy specimens for mycobacteria in addi-
tion to histological studies increases the diagnostic
yield when compared to histology alone.”" Thoraco-
scopic pleural biopsies have a reported sensitivity of
98% for the diagnosis of tuberculosis.”

Recent interest has focused on biochemical mark-
ers in pleural fluid, which may assist the early diagno-
sis of tuberculous pleurisy.*® Measurement of pleural
fluid adenosine deaminase (ADA) has received the
most interest. Pleural fluid ADA levels are high in
pleural tuberculosis, although a raised value is non-
specific and may occur in other conditions such as
empyema and malignancy.” Analysis of ADA should
be interpreted in the context of the local prevalence of
tuberculosis. In regions with a high prevalence of
tuberculosis, the sensitivity and specificity of an ele-
vated ADA value are high, particularly in young
patients (<35 years) in whom empyema has been
excluded; empirical anti-tuberculous treatment with-
out resort to pleural biopsy may be considered in
such cases.® A raised ADA level is less helpful in older
patients because of the increased likelihood of alter-
native diagnoses such as malignancy,® and further,
definitive investigation is recommended. In countries
where the prevalence of tuberculosis is low, false-
positive ADA measurements are more likely and the
test is less useful for confirming the diagnosis of
tuberculosis; the finding of a persistently low ADA
value may still be useful, however, as it makes tuber-
culosis an unlikely diagnosis.?' A possible disadvan-
tage of ADA measurement is that a lack of drug
sensitivity information may lead to inadequate treat-
ment of drug-resistant tuberculosis.

Routine clinical use of other pleural fluid markers
of tuberculosis such as y-interferon, lysozyme, and
the polymerase chain reaction to detect mycobacte-
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rial DNA is restricted by their high cost and/or
reduced sensitivity.*

Sputum culture for acid-fast bacilli has previously
been considered to be an insensitive test for the
diagnosis of pleural tuberculosis, particularly in the
absence of parenchymal lesions on the chest radio-
graph.”"® A recent study of 84 patients with tubercu-
lous pleural effusions in a Brazilian centre, however,
has demonstrated a high yield of mycobacterial cul-
ture from single induced sputum specimens; cultures
were positive from induced sputum in 52% of cases
overall, and in 55% of patients with normal lung
parenchyma on CXR.® Analysis of induced sputum
may therefore play a useful role in the diagnosis of
pleural tuberculosis in patients from high-incidence
countries. This finding also raises the possibility that
pleural tuberculosis may be more contagious than
previously appreciated.®

Treatment

Without treatment, tuberculous pleural effusions typ-
ically resolve spontaneously over a period of several
months. However, patients should receive treatment,
as 65% of untreated patients develop active pulmo-
nary tuberculosis within 5 years.?* Drug treatment of
tuberculous pleurisy is the same as for pulmonary
tuberculosis. The role of steroids in the treatment of
tuberculous pleurisy remains uncertain; steroids may
hasten both the resolution of clinical symptoms and
the absorption of pleural fluid,*® although this has not
been noted in all studies.”® Further studies are
required to clarify the effect of steroids on mortality or
lung function following treatment.*”

Paradoxical increases in effusion size are relatively
common during effective treatment, and therapeutic
thoracentesis is often required for symptomatic
relief.?® The development of new pulmonary nodules
during treatment is also documented, and these
lesions appear to resolve without changes in treat-
ment.* Residual pleural thickening is observed in
50% of patients 1 year after the start of treatment,”
and is not prevented by the use of steroids® or by for-
mal drainage of the effusion.” Functional sequelae,
however, appear to be infrequent and mild.”

TUBERCULOUS EMPYEMA

Tuberculous empyema is considerably rarer than
tuberculous pleural effusion, and differs in that the
pleural space is infected with a high mycobacterial
load. Chronic, asymptomatic pleural infection may
be followed by a presentation with empyema neces-
sitans or a bronchopleural fistula, or by symptoms of
weight loss, fever, and night sweats.” The pleural fluid
is purulent and smear-positive for acid-fast bacilli.”
CT imaging typically demonstrates a thickened, cal-
cified pleural rind and loculated pleural effusion;® an
associated extrapleural mass is suggestive of empy-
ema necessitans. Treatment involves formal drainage
of the pleural space in addition to anti-tuberculous
chemotherapy.” Difficulty re-expanding the trapped
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lung is a common problem, and surgery is challeng-
ing.” Concerns have also been raised about the devel-
opment of drug resistance due to poor antibiotic
penetration into the pleural cavity.” Chronic tuber-
culous empyema may be associated with the
development of pleural malignancy, particularly
non-Hodgkin’s lymphoma.”
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