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Preface

This manual is the fruit of over 40 years of Pulmonology and Thoracic Endoscopy, 
about 900 medical thoracoscopies performed, the organisation of 33 theoretical-
practical courses on Interventional Pulmonology at the Hospital of Parma, the par-
ticipation of the authors as speakers and teachers at countless courses and conferences 
in Italy and abroad and the great collaboration with other Italian Pneumologists that 
have always dealt with Pleural Pathology.

The experience gained in this field, and in particular in Medical Thoracoscopy, is 
also derived from the repeated attendance of the authors at one of the most impor-
tant international centres in this field: the Department of Pulmonology, Hôpital de 
la Conception, Marseilles, France, directed first by Prof. C. Boutin and later by Prof. 
Philippe Astoul.

The training and growth path followed by the Pulmonology—Thoracic Endos-
copy Division of Parma Hospital has been shared with other Italian centres that 
have always dealt with this pathology and, over the years, this shared path has led to 
an increasingly in-depth mastery of the subject deriving from profitable exchange of 
knowledge and experience.

For this reason, I want to thank pulmonologist friends and colleagues who have 
shared this path over the years: Giorgio Alcozer, Gianfranco Tassi, Marco Nosenzo, 
Giampietro Marchetti, Stefano Gasparini, Pier Aldo Canessa, Gian Paolo Ivaldi 
and others.

But above all, I want to thank a Friend and Colleague with whom I have shared 
over 30 years of passion for Pleural Pathology: Pier Anselmo Mori. With Anselmo I 
shared the first experiences in this field, the choice of the most correct tools and 
methods, and the execution of many thoracoscopies. A special thanks too to my 
Friend Giampietro Marchetti for his precious contribution to the manual.

�Ingredients Needed to Approach Pleural Pathology

55 Passion for this important topic: pleural pathology is a patrimony of Pulmonol-
ogy and all pulmonologists should deal with it personally.

55 Not only pneumological skills but also in internal medicine, oncology and infec-
tious disease.

55 Ultrasound equipment and the ability to use it.
55 Knowledge of the importance, and also the limits, of the study of the pleural 

fluid.
55 Familiarity with all the manoeuvres needed to manage a patient with pleural effu-

sion:
–– thoracic imaging
–– thoracentesis
–– knowledge of the various types of chest drains and how to position them
–– knowledge of the methods of performing pleural biopsy and in particular of 

Medical Thoracoscopy
55 Lots of patience!



Often the diagnosis and management of pleural effusions constitute a challenge 
requiring various types of medical knowledge, study and dedication—a challenge 
that unfortunately some pulmonologists decide not to take up, delegating the prob-
lem to others (usually thoracic surgeons), thus diminishing the range of our impor-
tant specialisation.

Special thanks go to Kathleen Ann Jones for her precious help in the creation of 
the English language version of the Manual.

Her patience and her knowledge of medical English have been of considerable 
help to me in achieving this aim.

Angelo G. Casalini  
Parma, Italy�  
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Introduction

The aim of this book is to be a “Practical Manual”.
What does “Practical Manual” mean? And what should a “Practical Manual” be?

Manual:
55 A manual is a work that summarises the essential aspects of a specific discipline or 

topic, generally according to the educational needs of the public to which it is 
addressed. The term “manual” is the translation of the Greek “encheiridion” 
(εγχειριδιον), which indicates an object to keep at hand (definition from Wikipedia).

55 A book that exposes in a broad and exhaustive way the fundamental news around 
a given topic (from Treccani encyclopaedia).

55 A book that contains the fundamental notions of an art or a discipline, displayed 
in a way that allows for quick consultation; a book to keep handy (from Garzanti 
dictionary).

Practical:
55 That which is based on direct experience; easily achievable; that which is not lost 

in abstract matters; that which concerns and serves action (from Garzanti dic-
tionary).

This manual does not claim to address all the topics concerning Pleural Pathology, 
for which reference should be made to other authoritative texts and to the bibliogra-
phy that will be reported at the end of each chapter. It is intended to be an easy refer-
ence tool for the pulmonologist, the Internist, the General Practitioner, the Thoracic 
Surgeon and any other doctor dealing with this disease, and an easy and practical 
reference manual able to provide diagnostic and therapeutic indications for the man-
agement of the patient with pleural effusion.

Even if  we could do so, we would not wish to simplify such vast and important 
topics as Clinical Pulmonology and Interventional Pulmonology, but merely to give 
some “practical” advice to those who are willing to accept it!

Unfortunately, the problems that we often see in the management of pleural effusion 
are approximate diagnoses, incorrect therapies resulting from superficial diagnoses and 
unjustified diagnostic and therapeutic delays! One of the biggest problems is precisely 
the waste of time. “Let’s do the thoracentesis and then see ...”, “Let’s try an antibiotic 
therapy and then see ...”. And the patient waits ... with all that a wait can entail.

Generally, there is little talk of pleural effusion at the various congresses.
In the pneumological environments, we have witnessed in recent years a great and 

growing interest above all in the development and growth of Interventional Pulmon-
ology, of which the “pleural” methods are an indispensable part and which should be 
included in the cultural background of the pulmonologist. The widespread use of 
thoracic ultrasound in the pneumological environment has also played an important 
role in recent years.

After reading this manual, some zealous readers will perhaps say: “this topic has 
not been addressed”!

I would like to remind you that this work is neither an encyclopaedia on pleural 
disease nor a guideline! It is a practical manual, which cannot—and does not aim 



to—compete with important texts on pleural disease which constitute a rich source 
of important information and which those who deal with pleural disease know well:

55 Jacques Chretien, Jean Bignon, Albert Hirsch. The Pleura in Health and Disease, 
edited by Jacques Chretien, Dekker New York 1985.

55 Giorgio Alcozer. (1984) La toracoscopia diagnostica. Nardini Ed, Firenze.
55 Hans-Jürgen Brandt, Robert Loddenkemper, Jutta Mai. Atlas of Diagnostic 

Thoracoscopy: Indications, Technique. Thieme, 1985.
55 Christian Boutin, Jean R Viallat, Yossef Aelony. Practical Thoracoscopy. Springer 

Verlag. Berlin (1991).
55 Angelo G. Casalini. Pneumologia Interventistica. Milano: Springer Italia 2007.
55 RW Light, YC Lee, editors. Textbook of Pleural Diseases. 2nd edition. London: 

Hodder Arnold; 2008.
55 Philippe Astoul, GianfrancoTassi, Jean MarieTschopp. Thoracoscopy for Pulm-

onologists. A Didactic Approach. Berlin, Springer, 2014.
55 Richard W Light, YC Gary Lee, editors. Textbook of Pleural Diseases. 3rd edi-

tion. 2016 by CRC Press.
55 Claudio Sorino, David Feller-Kopman, Giampietro Marchetti. Pleural Diseases. 

1st Edition. Clinical Cases and Real World Discussion. Elsevier 2021.

Each chapter of the manual presents diagnostic diagrams, flow charts and practical 
suggestions on what to do and also what NOT to do since some actions are not useful 
to the patient or can even be harmful. Each chapter begins with the presentation of 
one or more clinical cases that are considered explanatory of the path that will be 
presented later.

These clinical cases are representative of the most frequent clinical situations that 
pulmonologists or physicians in general have to face in their clinical experience.

There is also an authoritative bibliography to present in greater depth the topics 
that are of necessity summarised in the text.

�Who Is Responsible for Managing Pleural Effusion?

Obviously, those who have the appropriate skills and know-how and are in posses-
sion of the necessary diagnostic methods. These skills should be in the possession of 
the pulmonologist although sometimes this unfortunately does not happen! In many 
environments, it is easier to entrust the patient to the Thoracic Surgeon and pass on 
the problems rather than resorting to the methods of Interventional Pulmonology, 
which require skills, experience and passion. This behaviour causes serious damage 
and the cultural impoverishment of Pulmonology!

The pulmonologist must have a central role in the management of any pleural 
effusion of any aetiology and turn to other specialists only when all the tools avail-
able to Pulmonology have already been correctly used.

N.B. It is advisable not to store this manual in the library next to little-used books, 
but to keep it at hand!

Parma, Italy
Angelo G. Casalini
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1
Pleural diseases account for about 15–20% of hospitalisations 
in the pulmonology units; the correct management of the 
patient with pleural effusion requires specific pulmonological 
skills and more, in order to establish a correct diagnostic 
approach each time [1–4] based on the clinical presentation, 
thus taking into account the clinical manifestations and the 
consequent diagnostic hypotheses; it is important to avoid use-
less and unmotivated therapies, which unfortunately are still 
undertaken without any logic, entailing negative diagnostic 
delays for the patient.

The guidelines of the BTS [3] also recognise the pulmon-
ologist’s skills and means for the correct management of pleu-
ral effusion.

The causes of pleural effusion are numerous (.  Table 1.1) 
[5], and many of those listed in the table are actually very rare. 
The most frequent – and those with which we are confronted 

.       Table 1.1  Causes of  pleural effusion

Causes of pleural effusion
Exudates Transudates

Infectious
  ��• Parapneumonic
  ��• Empyema
  ��• Tuberculosis
  ��• Viral
  ��• Other

Congestive heart failure

Neoplastic:
  ��• Metastatic effusion
  ��• Mesothelioma

Hepatic hydrothorax

Paramalignant effusion Nephrotic syndrome

Pulmonary embolism Pulmonary embolism

Abdominal diseases Peritoneal dialysis

Cardiac diseases or problems Hypoalbuminaemia

Gynaecological diseases Atelectasis

Collagen vascular diseases Superior vena cava obstruction

Drugs Trapped lung

Haemothorax Sarcoidosis

Chylothorax Myxedema

Sarcoidosis Urinothorax

Miscellaneous Pulmonary arterial hypertension

Glomerulonephritis

Pericardial disease

About 15–20% of hospi-
talisations present in 
Pneumology are pleural 
diseases

Most frequent causes: 
heart failure, infectious 
effusions (including 
tuberculosis), neoplastic 
effusions, pulmonary 
embolism

4	 A. G. Casalini



1

daily in pneumological practice  – are heart failure effusion, 
infectious effusions including tuberculosis, neoplastic effu-
sions and pulmonary embolism. It is important to know the 
wide and often complex field of causes in order to be able to 
competently face the difficult aspect of differential diagnosis.

The diagnosis of pleural effusion is generally easy and can 
also be made simply with a correct physical examination of 
the patient and confirmed by a simple chest X-ray or by an 
ultrasound check; the aetiological diagnosis, on the other 
hand, is often complex, requiring specific skills, the availability 
of suitable tools and the implementation of dedicated diag-
nostic paths; this is what this manual proposes to elucidate.

1.1  �Clinical Onset

The symptoms that accompany the clinical onset of pleural 
effusion can very often already be indicative, allowing for diag-
nostic hypotheses, which, however, will later have to be vali-
dated with further investigations [3].

In particular, the presence or absence of fever is an excel-
lent element that allows us with good precision to distinguish 
pleural effusions with an infectious aetiology from those with 
another aetiology [6]. This element is of fundamental impor-
tance, as in the presence of an infectious effusion the clinical 
approach necessarily requires a tight time frame in order to 
distinguish complicated parapneumonic effusions and empy-
ema from others in the context of infectious aetiology effu-
sions and to establish a correct and prompt treatment, for 
which reference should be made to the dedicated chapter.

The onset symptomatology can be modest and subtle, with 
gradual onset, the only symptom being progressively worsen-
ing dyspnoea. In some situations, the symptoms may be more 
marked with acute onset of severe dyspnoea (never forget that 
pulmonary embolism is the 4th cause of pleural effusion!). It 
may be accompanied by typical chest pain related to deep 
inspiration or atypical pain, or cough, usually dry. Symptoms 
may be related to the underlying disease that caused the effu-
sion, such as haemoptysis in the case of lung cancer, or muco-
purulent sputum in the case of parapneumonic effusion.

The appearance of bilateral pleural effusion accompanied 
by dyspnoea requires a rapid and correct cardiac evaluation of 
the patient, as in many cases it can already be indicative for a 
diagnosis of heart failure effusion (the first cause of pleural 
effusion).

The patient’s medical history must also be investigated for 
existing or pre-existing neoplastic and non-neoplastic diseases 

Clinical manifestations 
often allow for a diagnos-
tic orientation

Pleural effusion from 
heart failure is the most 
frequent cause; impor-
tance of the clinical 
presentation!

5
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1
(e.g. connective tissue diseases), occupational exposure and 
the possible intake of drugs that can cause pleural effusion [7] 
(nitrofurantoin, dantrolene, methysergide, amiodarone, inter-
leukin-2, procarbazine, methotrexate, clozapine, phenytoin, 
beta-blockers and others); there are few pleural effusions 
caused by drugs but it is important to think about this aetiol-
ogy especially in the case of eosinophilic effusion in which 
another aetiology is not recognised. In case of clinical doubt, 
please refer to the 7  pneumotox.com website.

The questions to ask when faced with a patient with pleu-
ral effusion are the following:

55 which symptoms are really important and possibly indica-
tive of a diagnostic hypothesis?

55 what is the role of imaging (chest X-ray, ultrasound, CT, 
PET)?

55 what tests should we ask the laboratory to perform on 
blood samples and on the fluid taken with thoracentesis?

55 what are the limits of clinical diagnosis and non-invasive or 
limited invasive methods?

55 when and why is it necessary to resort to invasive investiga-
tions and which methods should we choose?

The initial approach therefore includes a detailed medical his-
tory, a complete objective examination and a chest X-ray. At 
this point, it is often possible to make diagnostic hypotheses. 
However, it is necessary to follow a diagnostic path common 
to all pleural effusions; the one represented in the flow chart 
below (.  Fig. 1.1) can be of great use.

.      . Fig. 1.1  Basic diagnostic path to follow for all patients with pleural effusion

6	 A. G. Casalini
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1.2  �Radiological Investigations

Chest X-ray (necessarily performed in 2 projections) is the first 
fundamental radiological investigation and yields important 
information about the effusion: location, extent, possible 
bilaterality. Ultrasound evaluation is the most important inte-
gration of chest X-ray and provides us with additional impor-
tant information about the effusion: characteristics of the 
fluid, presence or absence of any loculated collections; it is 
also an important guide in choosing the best place to perform 
an exploratory puncture or place a drain. The next investigation 
is the chest CT scan, the usefulness of which, in particular in 
neoplastic and infectious effusions, will be evaluated in detail 
in the next chapters.

1.3  �Thoracentesis

Thoracentesis is the fundamental diagnostic investigation, 
which, however, is often not performed in the correct time, or 
else not all the necessary investigations on the pleural fluid are 
performed; the only situation in which it is not necessary to 
perform all the investigations is when a diagnosis already exists 
and thoracentesis is performed only for evacuation purposes; 
unfortunately, in some situations, repeated and useless thora-
centeses are performed in the hope of obtaining a diagnosis, 
and this leads to unjustified diagnostic delays; a delayed aetio-
logical diagnosis may be associated with increased morbidity 
and mortality.

Virtually all patients with pleural effusions should undergo 
thoracentesis, except in cases of haemodynamic pleural effu-
sion (some clarifications will be made in the dedicated chapter) 
and very modest pleural effusions (˂1 cm); however, modest 
pleural effusions must be carefully monitored as there may be 
a rapid increase in the effusion even in the following 24 h, 
entailing the need to intervene.

The use of thoracic ultrasound is considered almost indis-
pensable for the execution of thoracentesis as it minimises the 
risks of complications [8], in particular of perforation of the 
lung and vessels, and improves the recovery of pleural fluid, 
enabling access even to slight and loculated collections.

Ultrasound is essential for 
the characteristics of the 
effusion and as a guide to 
thoracentesis

Thoracentesis must 
always be performed 
within 24–48 h

7
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1
1.4  �Pleural Fluid Examination

Once the pleural fluid has been obtained, it is necessary to per-
form all laboratory investigations [9], which include: physico-
chemical examination, complete microbiological examination 
(specific requests based on clinical doubt), cytological exami-
nation, differential cell count (especially essential in effusions 
in which an infectious aetiology is suspected) and pH, per-
formed with a blood gas analyser [10]. The presence of a lym-
phocytic effusion, for example, can be indicative of various 
diseases or situations: tuberculous pleurisy, chylothorax, lym-
phoma, yellow nail syndrome, rheumatoid arthritis, sarcoid-
osis or post aortocoronary bypass [11]. The use of Light’s 
criteria [12] is important to distinguish exudative effusions 
from transudates; see the chapter dedicated to transudatory 
effusions. The pleural fluid present in physiological conditions 
is a transudate and is transformed into an exudate in patho-
logical situations. An effusion is defined as exudative when at 
least one of the following criteria is present:

55 ratio between pleural fluid proteins and serum proteins 
>0.5

55 ratio between LDH in pleural fluid and LDH in serum 
>0.6

55 LDH of pleural fluid >2/3 of the upper limit of the normal 
level of LDH in serum

Through Light’s criteria, it is possible, with excellent approxi-
mation, to distinguish transudates from exudates and hence to 
obtain an initial diagnostic orientation. Other investigations 
can be used in doubtful cases; see the chapter on transudative 
pleural effusion.

Therefore, the complete evaluation of the pleural fluid [13] 
should always include:
	(a)	macroscopic characteristics of the pleural fluid: haematic, 

purulent, cloudy, etc.;
	(b)	odour: anaerobic infection;
	(c)	 the distinction between exudate and transudate;
	(d)	the differential cell count;
	(e)	 the search for neoplastic cells;
	(f)	 the complete microbiological examination;
	(g)	the pH;
	(h)	glucose;
	(i)	 amylase.

The differential cell count, which plays an important role and 
provides a useful diagnostic orientation in particular in infec-

Always include the 
differential cell count in 
the investigations to be 
performed on the pleural 
fluid

8	 A. G. Casalini
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tious effusions, is unfortunately not performed routinely; the 
topic will be explored in depth in the chapter on infectious 
effusions.

It is important to remember that the causes of a pleural 
effusion can be more than one at the same time. In this study 
[14], in 30% of cases, the cause of the effusion was multifacto-
rial. It is important to remember this possibility in particular 
in cardiopathic patients, because of the possible concomitance 
of other diseases associated with heart failure.

The evaluation of the clinical data associated with the 
results of the complete investigations of the pleural fluid leads 
to a diagnosis in about 75% of pleural effusions [15, 16] 
(.  Table 1.2).

In the remaining 25% of patients, it is necessary to investi-
gate further; this requires a biopsy of the pleura, usually tho-
racoscopically.

.       Table 1.2  From Sahn [15]

Disease Pleural fluid analysis

Empyema Observation of the pleural fluid; 
culture

Malignancy Positive cytology

Lupus pleurisy LE cells present

Tuberculous effusion Microbiology

Oesophageal rupture High amylase, pleural fluid acidosis

Fungal pleurisy Microbiology

Chylothorax Triglycerides (>110 mg/dL); 
lipoprotein electrophoresis (chylomi-
crons)

Haemothorax Haematocrit (pleural fluid/blood 
ratio >0.5)

Urinothorax Creatinine  (pleural fluid/serum ratio 
>1.0)

Peritoneal dialysis Protein (<1 g/dL) glucose (300–400 
mg/dL)

Extravascular migration of a 
central venous catheter

Observation (milky if  lipids are 
infused); glucose PF/serum >1.0

Rheumatoid pleurisy Characteristic cytology

In 25% of patients with 
pleural effusion, a pleural 
biopsy is required

9
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PATH
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aetiology

DIAGNOSTIC AND THERAPEUTIC PATH ORIENTED ON
THE BASIS OF CLINICAL SUSPICION

CLINICAL-INSTRUMENTAL APPROACH TO PLEURAL EFFUSION
PRELIMINARY CLINICAL AND LABORATORY EVALUATION COMMON TO ALL PATIENTS

.      . Fig. 1.2  Insights following clinical suspicion

The diagnostic and therapeutic process continues on the 
basis of the initial clinical orientation and must be integrated 
with more targeted investigations (.  Fig. 1.2) and dedicated 
paths, which will be presented and explained in the next chap-
ters.
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The distinction between transudate and exudate should always 
be a starting point in the evaluation of a patient with pleural 
effusion, but unfortunately it is not always taken into consid-
eration. Many times I have asked medical students or even 
recent graduates who attended the ward: how is a transudate 
distinguished from an exudate? I had the strangest answers: 
from the colour (if  it is clear it is a transudate), from the spe-
cific weight etc. Very few answered correctly the question: do 
you know what Light’s criteria are and what they are for?

The distinction between transudate and exudate is of fun-
damental importance as the diagnostic, prognostic and thera-
peutic implications of a transudate are completely different 
from those of an exudate. Light’s criteria [1], although not 
infallible, are certainly very indicative; although other investi-
gations over time have been proposed for this purpose, they 
remain a fundamental step in the evaluation of a pleural effu-
sion. The limitation of Light’s criteria is that they can identify 
15–20% of transudates as exudates as they have a very high 
sensitivity (98%) but a lower specificity (83%).

A pleural fluid is defined as exudate [1] when at least one of 
the following characteristics is present: ratio between total 
proteins in the pleural fluid and total proteins in serum >0.5; 
ratio between LDH in pleural fluid and LDH in serum >0.6; 
level of LDH in the pleural fluid >2/3 of the normal upper 
limit of LDH in the blood [2]. Other criteria have been pro-
posed for pleural effusions suspected of being related to heart 
failure, but with Light’s criteria showing an exudate; they are 
generally used infrequently, because they are little known, but 
they can be very important in doubtful cases. One of these is 
the measurement of the albumin concentration gradient 
between serum and pleural fluid. In almost all patients with 
transudative effusion, this gradient exceeds 1.2 mg/dL. Another 
criterion is the concentration of cholesterol in the pleural fluid 
>60 mg/dL. For further information, see the scientific litera-
ture [3–5]. Like all laboratory tests, Light’s criteria must also 
be used with ‘prudence’, because of their possible limits.

The most frequent cause of pleural effusion is heart failure 
[6]; this datum is also confirmed in other experiences [7]. Other 
cases, however, yielded different results; Porcel [8], for exam-
ple, in a series of 3077 patients recorded heart failure in second 
place (21%), with neoplastic effusion in first place (27%).

Sometimes the clinical signs and symptoms are already 
strongly indicative as there are previous anamnestic data, 
orthopnoea, paroxysmal nocturnal dyspnoea, peripheral 
oedema or the presence of chest X-ray cardiomegaly; often it 
is not enough that the patient is cardiopathic to consider the 

Importance of Light’s 
criteria, neglected or 
misinterpreted

The most frequent cause 
of transudate: heart 
failure; the clinical 
presentation is fundamen-
tal

16	 A. G. Casalini



2

effusion on a cardiogenic basis; the possibility should be con-
sidered that a cardiopathic patient could have a pleural effu-
sion of another nature [9].

Although heart failure produces transudative effusion, 
some authors [10] found that about half  of patients with a 
clinical diagnosis of heart failure had exudative effusion 
according to Light’s criteria. Associated diseases were present 
in most cases, but in about 1/3 of the exudates, the cause was 
related to heart failure. For this reason, the diagnostic 
approach often has to be integrated [11]. If  it is a transudate, 
the therapy indicated for heart failure is established; if  it is an 
exudate, other investigations are necessary, such as measuring 
the albumin concentration gradient between serum and pleu-
ral fluid. It must be taken into account that an ‘acute’ diuretic 
treatment (e.g. furosemide IV) can convert a transudate into 
an exudate [12]; this conversion from transudate to exudate 
following diuretic therapy is confirmed by many authors [13]. 
It is also important to remember that the causes of a pleural 
effusion can be more than one at the same time; in Bintcliffe’s 
study [14], in 30% of cases, the cause of the effusion was mul-
tifactorial.

The following flow chart (.  Fig. 2.1) can be indicative of a 
correct diagnostic and therapeutic approach in the presence of 
pleural effusion in a patient with signs and symptoms of heart 
failure. It is important to underline that, if  the patient is heav-
ily dyspnoeic and the effusion is abundant, without waiting for 
the response to diuretic therapy we need to perform an evacu-
ative thoracentesis or place a small-bore drain (such as a pig 
tail), to allow the patient to resume breathing! Another aspect 
to remember is that flow charts are not infallible and must 
always be discussed and followed critically!

In common practice, the vast majority of transudates are 
caused by heart failure, followed by cirrhosis of the liver 
(hepatic hydrothorax) [15]; in pulmonary embolism, the effu-
sion can be an exudate or a transudate; according to Light, 
pulmonary embolism is the 4th cause of pleural effusions after 
heart failure, infections and neoplasms!

Hepatic hydrothorax is defined as the presence of pleural 
effusion in a patient with liver cirrhosis and portal hypertension 
without concomitant cardiac, pulmonary or pleural diseases. 
It is found in about 5% to 10% of patients with liver cirrhosis, 
and in around 80% of these, it is concomitant with ascites [16]. 
In 18% of cases of hepatic hydrothorax, the effusion can 
appear as an exudate [3].

Other causes of transudative effusion can be peritoneal 
dialysis [17], nephrotic syndrome [18], obstruction of the supe-

In the heart patient, 
carefully evaluate an 
exudative effusion ...

Other possible and 
relatively frequent causes 
of transudate:

55 hepatic hydrothorax
55 peritoneal dialysis
55 nephrotic syndrome
55 pulmonary embolism
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rior vena cava and hypoalbuminaemia. The presence of these 
effusions, although benign, has an important prognostic impli-
cation. In this large study [19] of non-neoplastic pleural effu-
sions secondary to heart, liver or kidney failure, the prognosis 
was poor with a high 1-year mortality, of 57%, 46% and 25%, 
respectively.
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We here report the case of a 79-year-old patient, an entrepre-
neur with no occupational exposure to asbestos, a non-smoker 
with no serious diseases in his medical history except hiatal 
hernia with GE reflux. His general condition was excellent; 
until a few weeks before admission, he played tennis regularly. 
Subsequently, there was an increasingly limiting dyspnoea 
from exertion, and a dry cough, but never fever.

On physical examination of the chest, there were signs of 
left pleural effusion; chest X-ray was performed (.  Fig. 3.1), 
confirming the presence of a left pleural effusion. There was 
nothing relevant to report in haematological tests.

The clinical onset without fever, in the absence of previous 
diseases and only with progressive dyspnoea, may already be 
indicative of a neoplastic effusion, and therefore, we decided 
to perform a Medical Thoracoscopy immediately instead of 
performing a thoracentesis and waiting for the results of the 
pleural fluid tests (about 6 days for the cytological test!), which 
are diagnostic in around 60% of neoplastic effusions and in 
30% of mesotheliomas. Medical thoracoscopy was carried out 
in the endoscopy suite; the patient lay on his healthy side under 
local anaesthesia with 2% lidocaine and moderate sedation 
using midazolam, according to the technique described by 
Boutin [1] using a rigid 7-mm trocar (Wolf). The instrument 
was introduced in the left anterior axillary line, after ultra-
sound examination.

The pleural cavity contained numerous fibrin adhesions 
which were partially removed with the forceps; approximately 
600  ml of bloody pleural fluid were aspirated. The parietal 
pleura was considerably and diffusely thickened, with rare 

.      . Fig. 3.1  Chest X-ray at admission
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nodules of differing dimension: the macroscopic appearance 
was strongly indicative of neoplasia (.  Fig. 3.2).

Repeated biopsies were performed, and at the end of the 
examination, talc poudrage was performed (4 g of Steritalc-
Novatech) followed by the positioning of pleural drainage in 
suction. At the radiological check-up after 5 days (.  Fig. 3.3), 
only obliteration of the sinus remained, with no more fluid 
from the drainage; the drain was removed and the patient was 
discharged.

The biopsies enabled the histological diagnosis of desmo-
plastic sarcomatoid mesothelioma, and the cytological exami-
nation was negative. In agreement with the oncologist, it was 

.      . Fig. 3.2  Endoscopic picture

.      . Fig. 3.3  Chest X-ray after 5 days
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.      . Fig. 3.4  CT 1 year after diagnosis

decided not to proceed with chemotherapy, but only with a 
clinical follow-up. We had previously published our experience 
of a small series of patients with desmoplastic mesothelioma 
[2]. According to the 2010 Guidelines of the European 
Respiratory Society (ERS) and the European Society of 
Thoracic Surgeons (ESTS) [3], desmoplastic MPM is consid-
ered a variant of sarcomatous MPM, in which at least 50% of 
the tumour mass is made up of dense paucicellular connective 
tissue and sarcomatous foci of cells arranged in lamellar 
spaces in a disorganised way with sometimes atypical nuclei. 
The prognosis is poor and characterised by an often rapid 
clinical course with metastasis in 30% of cases in the liver, 
lungs, kidneys and bones. A careful medical investigation did 
not establish any occupational or environmental exposure to 
asbestos in our patient.

At the CT after 12 months, the presence of the typical 
‘pleural rind’ and the complete absence of pleural fluid were 
documented (.  Fig. 3.4).

The patient passed away 14 months after diagnosis.

Conclusive Comments
The clinical case presented may provoke comments on the 
diagnostic-therapeutic strategy followed.

Most likely in other medical settings, the diagnostic path 
would have been different and would certainly have started 
with a diagnostic thoracentesis.

The two most important objectives in situations like the 
one presented are:
	1.	 to reach a definite diagnosis
	2.	 to solve the problem of the recurrence of the pleural effu-

sion and the related dyspnoea.
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The immediate diagnostic approach directly with Medical 
Thoracoscopy allowed us in only a week to achieve both these 
results!

See the Flow chart in the chapter on Malignant Pleural 
Mesothelioma and in the chapter on Secondary neoplastic 
pleural effusion.
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The current reality in Italy regarding Malignant Pleural 
Mesothelioma (MPM) [1] according to the data provided by 
the Italian Register of Malignant Mesothelioma (ReNaM) in 
2018 [2] is the following: incidence of 3.26 cases per 100,000 
inhabitants/year in men and 0.86  in women. In Italy, the 
median survival [3] in the period 1990–2001 was 9.8 months, 
with a 3-year survival of less than 10%. The incidence of 
MPM differs at regional level because of environmental prob-
lems and occupational exposure; in recent years it seems to be 
stabilising at around 1500 cases/year at national level, pending 
a hoped for decline. No type of treatment is associated with a 
statistical improvement in survival. From this, we deduce the 
great importance that ‘palliative’ type interventions can have, 
aimed at improving the quality of life (see clinical case pre-
sented!).

In most cases, the patient with MPM pleural effusion is 
hospitalised in Pneumology, or the intervention of the 
Pulmonologist is in any case requested. The first goal we set 
ourselves is to make a precise diagnosis. The clinical manifes-
tations are non-specific and common to neoplastic effusions 
of other origin; the radiological aspects can be indicative only 
in advanced cases (e.g. in the presence of a pleural rind), and 
therefore in the diagnostic process, it is necessary to resort to 
invasive investigations. The anamnestic data of exposure to 
asbestos can lead to suspicion, although they are not always 
present. In our experience, the anamnestic data of occupa-
tional or environmental exposure to asbestos were present in 
only around 60% of patients.

The tools available to obtain the diagnosis are the follow-
ing:

55 Cytological examination of the pleural fluid
55 Cyto-histological examination obtained with blind pleural 

biopsy
55 Cyto-histological examination obtained with CT- or 

ultrasound-guided biopsy
55 Medical Thoracoscopy
55 Surgical biopsy

The cytological examination performed on the pleural fluid 
has a low diagnostic yield and lower than that of metastatic 
effusions [4]. In our experience relating to 182 patients studied 
from 1989 to 2015 (out of 746 Medical Thoracoscopies per-
formed) (.  Fig. 4.1), cytology was diagnostic only in 26.5% 
of cases and was positive for neoplasia but not indicative for 
mesothelioma in another 9.5% (.  Fig. 4.2). Our results were 
similar to those of other series and in particular to those of 
Boutin [5].

In Italy, about 1500 
mesotheliomas are 
diagnosed per year 
compared to over 35,000 
lung cancers
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.      . Fig. 4.1  Our experience in mesotheliomas until the end of  2015
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.      . Fig. 4.2  Yield of  the cytological examination in mesothelioma in our experience

In a review of another case series carried out by us in 2011 
[6], most (79.1%) of the 139 malignant pleural mesotheliomas 
were of epithelioid histotype, a percentage slightly higher than 
that of ReNaM, of 55.8%; another 7.2% were sarcomatous 
and 10.1% biphasic (.  Table 4.1).

The 2010 guidelines of the ERS and ESTS [7] with 1B evi-
dence recommend not making the diagnosis of malignant 
pleural mesothelioma only with cytological examination on 
account of the high risk of error. The use of fine needle 
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.      . Table 4.1  Subdivision of  the different histotypes in our 
experience

Histotype Number of patients observed 
from 1989 to 2011

%

Epithelioid
  ��• Papillary

110
1

79.1
0.7

Sarcomatous
  ��• Desmoplastic

10
4

7.2
2.9

Biphasic 14 10.1

Total 139 100

Endoscopic evaluation 
allows us, with high 
probability, to differentiate 
a benign from a malignant 
disease; it does not allow 
us to differentiate a 
primary neoplasm from a 
metastatic one

biopsies is also not recommended because of its low sensitivity 
(˂30%) and the risk of error; the 2nd Italian Consensus 
Conference on MPM also advises against the use of the blind 
biopsy [3]. With 1A evidence, on the other hand, thoracoscopy 
is recommended as a first choice investigation, since by means 
of multiple and large biopsies (no fewer than 10–15 samples), 
it allows us to obtain a diagnosis in over 90% of cases; the 
guidelines also recommend multiple samplings not only on the 
visibly pathological pleura but also on the apparently normal 
pleura. Thoracoscopy as the best investigation is also sug-
gested by the most recent recommendations of the 3rd Italian 
Consensus Conference on MPM of 2016 [8]. The latest ERS/
ESTS/EACTS/ESTRO guidelines [9] of 2020 suggest that the 
pleural biopsy with imaging guide (CT or ultrasound guide) 
should be used in cases where it is not possible to perform tho-
racoscopy, for example in the case of inaccessible pleural cav-
ity owing to the presence of adhesions, or when thoracoscopy 
is not diagnostic; the diagnostic yield is about 87% compared 
to 47% of biopsies without imaging guide [10].

The appearance of the lesions highlighted by thoracoscopy 
is variable and not pathognomonic; in some situations, there is 
a macroscopic picture of chronic non-specific pleurisy; in the 
other situations  – the most frequent  – nodules of different 
sizes and appearance are present and it is possible to move 
towards a neoplastic pathology, but not to establish whether it 
is primitive or metastatic (.  Fig. 4.3).

Thoracoscopy, in addition to allowing for a precise diagno-
sis, contributes to the staging of mesothelioma especially at 
the initial stages (see below). At the same session, it is also 
possible to perform talc poudrage (see clinical case presented). 
The presence of sclero-hyaline pleural plaques (.  Fig. 4.4) is 
not a diagnostic element, but only a sign of previous exposure 
to asbestos. The presence of pleural plaques is associated with 
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a b c

.      . Fig. 4.3  (a) Micronodulation, (b) coarse nodules, (c) non-specific aspect

.      . Fig. 4.4  Extensive pleural plaques on the parietal pleura and diaphrag-
matic pleura in the left pleural cavity associated with neoplastic nodules 
(epithelioid mesothelioma)

Limitations of thoracos-
copy:

55 3–10% of misdiagnosis
55 areas that are difficult 

to explore

a greater risk of mesothelioma and also of lung cancer and is 
therefore a sure sign of exposure to asbestos, but not a sign of 
neoplastic degeneration or precancerous disease [11].

The dosage of neoplastic markers (in particular mesothe-
lin) in the patient’s serum is still under study and of limited 
usefulness in the practical management of the patient; the 
addition of another marker (YKL-40) can improve the speci-
ficity of mesothelin [12].

The limits of thoracoscopy consist of the possible presence 
of false negatives (3–10%) and the difficulty or inability to 
explore some areas such as the mediastinal face of the visceral 
pleura, the pericardium and the mediastinal pleura.

The complete staging of the MPM [13] (.  Fig. 4.5) is com-
plex and requires the use of several investigations: CT, PET, 
MRI, EBUS, echocardiography, mediastinoscopy and thora-
cotomy. The description of these investigations and their real 
usefulness does not fall within the scope of this manual, and 
therefore, please refer to the authoritative scientific literature 

33
Malignant Pleural Mesothelioma



4

.      . Fig. 4.5  Summary of  TNM staging in malignant pleural mesothelioma from [7]

.      . Fig. 4.6  Clear neoplastic nodulation on the surface of  the left lower lobe 
near the fissure

for further information [8, 13, 14]. Unfortunately, in most 
cases, these investigations are ends unto themselves because of 
the poor prognosis!

It is important to reiterate that thoracoscopy plays a fun-
damental role in defining the initial stages; stage T1a, when the 
visceral pleura is free; T1b, when there are rare lesions on the 
visceral pleura and stage T2 (.  Fig.  4.6), when the involve-
ment of the visceral pleura is extensive. In particular, the find-
ing of a T1a or T1b stage, i.e., without localisations of the 
visceral pleura, could, with due reservations, lead towards a 
possible multimodal therapeutic approach.

In conclusion, we present a flow chart of a possible diag-
nostic path in a pleural effusion of suspected neoplastic nature, 
also applicable in the case of mesothelioma (.  Fig. 4.7).
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z	 Comments on the Flow Chart
The proposed flow chart warrants the following comments:

55 Why avoid thoracentesis in a patient in good general condi-
tion and able to undergo medical thoracoscopy? The 
answer is simple:
–– The yield of cytology is low (about 60% in metastatic 

effusions and about 30% in mesothelioma)
–– Waiting times for the cytological examination response 

are generally about 1 week: time wasted for the patient!
–– Thoracoscopy allows in over 90% of cases for a precise 

diagnosis and correct staging (important only for prog-
nostic purposes in mesothelioma); above all, it is possi-
ble through talcage to solve the problem of relapses in 
80% to 90% of cases!
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We here present the case of a 56-year-old man, a heavy smoker 
(60 pack-years), in therapy for arterial hypertension.

For some months, he had complained of a mainly dry 
cough, which had been treated with inhaled bronchodilators 
without a spirometry being performed! In the last 15–20 days, 
he had presented with dyspnoea from exertion and accentua-
tion of the cough.

He entered the emergency room, where he underwent a 
chest X-ray (.  Fig. 5.1), which showed a right paratracheal 
pulmonary mass and a lower right homogeneous opacity with 
blunting of the costophrenic angle, indicative of pleural effu-
sion, and was therefore sent to our ward.

A contrast-enhanced chest CT scan was performed 
(.  Fig. 5.2).

This confirmed the presence of the right paratracheal mass 
and of the pleural effusion and documented the presence of 
pleural nodularity. The radiological picture therefore pointed 
without doubt towards a lung tumour of the right upper lobe 
with very probable pleural metastases and pleural effusion.

In a clinical situation such as this, several diagnostic 
options can be followed:

55 It is possible to reach the lesion with a fluoroscopy-guided 
bronchoscopy or with R-EBUS to perform a targeted sam-
pling: the diagnostic yield in similar cases is between 50% 
and 80%.

55 A thoracentesis can be performed: the yield of the cyto-
logical examination in the neoplastic effusion is approxi-
mately 50–60%.

.      . Fig. 5.1  Chest X-ray at the time of  admission

42	 A. G. Casalini



5

pleural
nodularity

right
paratracheal

mass

right pleural
effusion

.      . Fig. 5.2  CT of  the chest

55 It would be possible to perform a transthoracic fine needle 
aspiration of the paratracheal mass (TTNA) under CT 
control: diagnostic yield about 80–90%.

55 CT or ultrasound-guided pleural biopsy can be performed.
55 It is possible to perform a medical thoracoscopy.

In our experience in similar cases, unfortunately frequent, we 
have always opted for a medical thoracoscopy when the 
patient’s clinical conditions allowed it. In this patient, it was 
performed on the third day of hospitalisation. Medical thora-
coscopy was carried out in the endoscopy suite; the patient lay 
on his healthy side under local anaesthesia with 2% lidocaine 
and moderate sedation using midazolam, according to the 
technique described by Boutin [1] using a rigid 7-mm trocar 
(Wolf). The instrument was introduced in the left anterior axil-
lary, after ultrasound examination.

Thoracoscopy made it possible to document with certainty 
the presence of pleural metastases (.  Fig. 5.3) (therefore stage 
M1a) and to take histological samples suitable for all 
investigations of the case (ADK with negative molecular 
investigations); all the pleural fluid present was evacuated, and 
then in the same endoscopic session, which lasted about 40 
min, we performed chemical pleurodesis with talc poudrage (4 
g of Steritalc-Novatech).

On the 12th day from admission, because of the lack of 
pleural fluid from the drain, a chest X-ray was performed 
(.  Fig.  5.4), which documented the complete resolution of 
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.      . Fig. 5.3  Confirmation of  the diffuse neoplastic nodularity in the right 
parietal pleura already highlighted on the CT scan

.      . Fig. 5.4  Chest X-ray at discharge

the pleural effusion and a modest asymptomatic subcutaneous 
emphysema. The pleural drain was removed, and the patient 
was discharged and referred to the Oncologist.

The patient was followed up, and there was no resumption 
of the pleural effusion.
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Conclusive Comments
There was the possibility to choose among different diagnos-
tic methods; however, each of these had limitations.

In other medical environments, perhaps the patient would 
have followed another path, certainly longer.

The choice of the approach using medical thoracoscopy 
allowed us without wasting time to obtain diagnostic confir-
mation with suitable histological material and to solve the 
clinical problem of relapsing pleural effusion with talc pou-
drage.
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6.1  �Personal Experience

I happened to receive criticism from an oncologist because I 
had performed a talcage of a neoplastic effusion (it was a case 
of pleural metastases of a breast tumour) before entrusting 
her to him. He told me that the evolution of the effusion for 
them is an important parameter for evaluating the response to 
cancer therapy. I leave the reader free to comment.

6.2  �Extent of the Problem

In the United States, there are over 150,000 neoplastic pleural 
effusions every year [1], while in Europe every year, more than 
100,000 patients present a pleural effusion secondary to lung 
cancer [2].

From 42% to 77% of the exudative pleural effusions that 
come to our attention are neoplastic [3]; these percentages 
vary according to the different cases, but unequivocally dem-
onstrate clearly the reality that not only the Pulmonologist, 
but also the Internist and the Oncologist, have to face when 
dealing with a pleural effusion at the clinical onset. Most of 
these effusions are metastatic and in particular derive from 
tumours of the lung (37.5%), breast tumours (16.8%), lym-
phomas (11.5%), genitourinary tract tumours (9.4%) and gas-
trointestinal tract tumours (6.9%), as reported in the BTS 
guidelines [4] and deriving from 5 large series [5–9] for a total 
of 2040 patients (.  Table 6.1). It is important to underline a 
significant datum that often comes up in our clinical experi-
ence and that is also present in this large series below: in about 
10% of cases, the site of the primary tumour is not identified.

.       Table 6.1  From the BTS guidelines [4]

Primary tumour site in 2040 patients (BTS 2010)
No. %

Lung tumour 764 37.5

Breast tumour 343 16.8

Lymphoma 234 11.5

Genitourinary tumour 191 9.4

Gastrointestinal tumour 141 6.9

Other 148 7.8

Unknown origin 219 10.7

2040

Most of the exudative 
effusions that arrive in our 
wards are neoplastic
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Another important aspect to consider concerns the prog-
nosis in patients with neoplastic effusion. In cases where the 
effusion is the first manifestation of the tumour, the average 
survival rate is 9.6 months [10], while it drops dramatically to 
54% deaths within 1 month and 84% deaths within 6 months 
when the onset of the effusion is subsequent to the diagnosis 
of the primary tumour [11].

Regarding the most frequent neoplastic pleural effusion, 
that is, in lung cancer, which in the most recent revision of the 
staging is considered stage IV–M1a [12], Froudarakis [13] 
reports that its incidence varies from 7% to 23% of patients 
and constitutes a clearly unfavourable prognostic element. In a 
retrospective analysis by Porcel of 556 patients with newly 
diagnosed lung cancer [14], approximately 40% of patients 
developed pleural effusions in the course of the disease and 
the overall survival of patients with malignant pleural effusion 
was 5.49 months.

A neoplastic pleural effusion, beyond the poor prognosis 
quoad vitam, is generally very limiting and disabling for the 
patient (severe dyspnoea, need for repeated and frequent tho-
racentesis, etc.), and it is therefore imperative for the doctor to 
adopt all the methods that can limit or even (in most cases) 
solve this problem. Our goal must therefore be to do our 
utmost for our patients, especially when it comes to quality of 
life!

Most patients are symptomatic and have dyspnoea of dif-
fering degrees based on the extent of the effusion and any con-
comitant pathologies and cough; in other patients in whom 
the effusion is metastatic, the symptoms of the primary 
tumour may already be present. The clinical situations that 
occur in practice are the following:

55 patients with lung cancer (most frequent situation) already 
known and progressing, or at the clinical onset, as in the 
clinical case presented;

55 patients with metastases of another neoplasm, usually 
already known, for example breast cancer in women, in 
which the effusion can appear even after some time, or as 
an onset without anamnestic data of previous malignancy 
elsewhere;

55 patients with suspected mesothelioma.

In patients with lung cancer [15], the effusion in most cases is 
metastatic and is linked to the spread to the pleura of the neo-
plasm (stage M1a), but it can also be paraneoplastic and 
caused by lymphatic obstruction, post-obstructive pneumonia 
or atelectasis. In other situations, it may have no relationship 
with the neoplasm but may be caused by heart failure, infec-
tions, hypoproteinemia or pulmonary embolism; hence, there 

The prognosis for cancer 
effusions is poor

Some pleural effusions 
that accompany lung 
cancer are not metastatic!

Pleural effusion dramati-
cally affects the patient’s 
quality of life!
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is the need for a correct diagnostic framework. Thoracoscopy 
in this case therefore plays an important role as it can demon-
strate whether the effusion is neoplastic or not, it enables us to 
avoid an exploratory thoracotomy, and during the same proce-
dure, it is possible to perform talc poudrage [15].

6.3  �Diagnosis

The suspicion of a neoplastic effusion must always be consid-
ered in a patient with unilateral pleural effusion! A dedicated 
diagnostic path must therefore be followed, such as that of the 
flow chart presented in .  Fig. 6.1.

Generally, the diagnostic process involves thoracentesis as 
the most important manoeuvre to search for neoplastic cells.

In our experience, this approach is not always the most cor-
rect, and in many clinical situations, as in the clinical case pre-
sented, we chose, for various reasons that will be reiterated and 
explained later, to start with Medical Thoracoscopy.

The cytological examination of the pleural fluid is diagnos-
tic in about 58% of cases [16]. Other authors [17] report a 
lower diagnostic sensitivity overall, of 46% of 515 patients; 
however, this last case series also includes 148 mesotheliomas, 
in which the yield of the cytological examination is lower; the 
same authors conclude that the repetition of the cytological 
examination with subsequent thoracentesis does not signifi-
cantly contribute to improving the diagnostic yield. Needle 
pleural biopsy without imaging guidance adds little to the 
diagnosis (.  Table 6.2) [16].

In a large review of the literature [18] which included 14 
clinical studies with 2893 pleural biopsies performed with 
Abrams needle without radiological guidance, the diagnostic 
yield was 57% in neoplastic pleural effusions, therefore similar 
to that of cytology, while it was 75% in tuberculous pleural 
effusions. This wide difference is easily explained by the differ-
ent involvement of the parietal pleura in the two different 
pathologies; extended to almost the entire pleural surface in 
TB (.  Fig. 6.2a), or with sparing of large free areas in neo-
plastic pleurisy, as in this case of deciduous malignant pleural 
mesothelioma (.  Fig. 6.2b) [19].

The use of the CT guide [20] enables us to reach a diagnos-
tic sensitivity of 87% with a negative predictive value (NPV) 
of 80%.

The diagnosis of neoplastic effusion therefore requires 
confirmation of a positive cytological examination in the pleu-
ral fluid or a histological examination on a pleural biopsy. If  

It is important to know the 
limits of cytological 
diagnosis
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.       Table 6.2  From Prakash [16]

Investigation No. %

Cytology 163/281 58

Pleural needle biopsy 121/281 43

cytology + biopsy 183/281 65

a b

.      . Fig. 6.2  (a) Endoscopic picture of  tuberculous pleurisy; (b) deciduous malignant pleural mesothelioma

Medical Thoracoscopy is 
the investigation of choice 
in diagnosing a suspected 
neoplastic effusion

the suspicion of neoplasm is strong, some authors recommend 
a second thoracentesis and then, in the case of negativity, the 
execution of a thoracoscopy [21]. The wait for the cytological 
diagnosis can take from 5 to 7 days (in some cases even longer 
if  immunohistochemical investigations are performed); in the 
meantime, the patient remains symptomatic and it is reason-
able to question whether this behaviour is logical and whether 
it is correct to extend the time of the diagnosis pending a fur-
ther thoracentesis! This is the main reason why, in the strong 
suspicion of a neoplastic aetiology of the pleural effusion, in 
many situations we choose thoracoscopy as the first diagnostic 
investigation.

The BTS guidelines [22] emphasise that thoracoscopy is the 
investigation of choice in a pleural effusion in which cytology 
is not conclusive and a tumour is suspected. It is also possible 
to perform pleural biopsies with dedicated needles (Abrams 
and Cope), better under CT or ultrasound control. 
Comparisons between pleural biopsies under imaging control 
(CT or echo) and thoracoscopy [23], while demonstrating a 
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.      . Fig. 6.3  Neoplastic nodules from pulmonary ADK metastases: targeted biopsy

Always consider the 
diagnostic aspect and the 
therapeutic aspect as being 
associated!

high diagnostic sensitivity of needle biopsies, conclude that 
thoracoscopy is superior, with a sensitivity of 94.1 compared 
to 87.5%; endoscopic vision allows for targeted biopsies 
(.  Fig. 6.3).

So we reiterate that in our experience we do not use needle 
pleural biopsies, and when there is a strong suspicion of neo-
plasia, we think it is useless for the patient to wait a long time 
for the cytological diagnosis on the pleural fluid; in many 
cases, as in the clinical case presented before this chapter, we 
choose medical thoracoscopy as the first diagnostic approach 
for its high diagnostic yield (greater than 95%) and for the pos-
sibility of associating pleurodesis (see clinical case); see the 
flow chart of .  Fig. 6.1.

It is therefore essential in approaching the patient not to 
consider only the diagnostic aspect but also the possibility of 
providing an indispensable treatment such as pleurodesis. The 
advantage of being able to perform thoracoscopic talcage, 
considered superior to slurry, and at the same time to obtain 
the precise diagnosis in patients who have a highly suspected 
neoplastic pleural effusion, justifies this approach. This opin-
ion is shared by other authors [24]. If  we consider that the only 
way to improve the quality of life of patients with neoplastic 
pleural effusion is the control of dyspnoea through talcage, 
this seems to us the most rational approach.

6.4  �Therapeutic Interventions

Therapeutic interventions are aimed at improving the patient’s 
quality of life [25] and are:

55 Evacuative thoracentesis
55 Chest drainage
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55 Pleurodesis
55 IPC (indwelling pleural catheter)
55 The pleuroperitoneal shunt

The choice of the most appropriate intervention depends on 
many factors, related not only to the patient but also to the 
habits and skills of the doctor who must manage the patient. 
What is certain is that the more competent the doctor, the 
more the patient will benefit.

The flow chart of .  Fig. 6.1 suggests which strategy could 
be followed in our opinion, validated by a long clinical experi-
ence. The two fundamental criteria that guide a therapeutic 
decision are: clinical improvement after thoracentesis, when 
this is performed as the first investigation, and a good life 
expectancy for the patient.

6.5  �Thoracentesis

Thoracentesis is not always followed by clinical improvement 
with complete or partial remission of dyspnoea. The latter is 
often multifactorial and may depend on an underlying cardio-
pulmonary disease, pneumonia or tumour-related complica-
tions such as pulmonary embolism, bronchial obstruction or 
carcinomatous lymphangitis.

Thoracentesis, especially if  performed under ultrasound 
guidance, is a safe investigation with very rare complications 
[26]. However, thoracentesis can present some problems; 
repeated discomfort for the patient, particularly in effusions 
that re-form rapidly and require repeated visits to the hospital 
for frequent thoracentesis; possible complications related to 
the manoeuvre: pneumothorax, cardiovascular collapse, ex 
vacuo pulmonary oedema, infection of the cavity, or possible 
malignant seeding in the case of mesothelioma. It is important 
to remember that these pleural fluids are rich in proteins (up to 
40–50 g/L) and that often 2–3 L of fluid per week are formed 
in these patients; this continuous and strong loss of proteins 
contributes to the evolution of the patient's cachectic state.

6.6  �Pleurodesis

Certainly, when feasible, pleurodesis is the method of choice 
and is the one recommended by the guidelines [4, 27] as it can 
be a ‘definitive’ intervention that solves the problem of 
relapses. The goal is to obtain a symphysis between the two 
pleural sheets (parietal and visceral) with the aim of limiting 

Thoracentesis: indispens-
able and safe investigation 
in particular with ultra-
sound guidance

When possible, perform 
pleurodesis without 
unnecessary waiting
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or completely avoiding the production of fluid. The methods 
for obtaining a symphysis can be mechanical or physical, 
directed on the parietal pleura by mechanical abrasion, laser 
or argon beam coagulation or by administering various sub-
stances: talc (thoracoscopically or through a drainage tube), 
bleomycin or tetracyclines. Generally, the most used substance 
is talc through the thoracoscopic route (talc poudrage) or 
through the drainage tube (talc slurry). The advantage of tho-
racoscopic talc poudrage is that it can be performed directly 
during the thoracoscopy, through which a direct exploration 
of the pleural cavity can be performed, eliminating any adhe-
sions that would prevent a complete diffusion of the talc, pul-
verising the talc therefore in a targeted way and on the dry 
pleura [28].

As regards the mechanism by which pleurodesis occurs, 
please refer to the specific literature [29]. It should be remem-
bered that some parameters, including the pH of the pleural 
fluid, can be predictive of the success of talcage; Rodriguez 
Panadero [30] obtained a valid pleurodesis in 79% of patients 
with pH > 7.30, while talcage failed when the pH was <7.15; 
this is because there is a direct correlation between the exten-
sion of the neoplasm and the low pH value. Thoracoscopic 
talcage is a safe method; 557 patients were included in a major 
multicentre study in whom talc poudrage was performed tho-
racoscopically with 4 g of French talc (Novatech Steritalc) 
[31], and none of them developed ARDS after talcage.

A frequent and important question is whether talcage 
should precede or follow oncological therapies. There are no 
guidelines that recommend prioritising anticancer therapies 
before palliative treatments [27]; the only exception in our 
experience is lymphoma. In any case, there are no randomised/
controlled studies that compare the results obtained using 
talcage before or after anticancer therapies or that demon-
strate that talcage performed in advance can adversely affect 
the outcome of oncological treatments. Our experience has 
always been aimed at promptly intervening with talcage to 
improve the patient’s symptoms and allow him to face the 
oncological therapies, avoiding unnecessary waiting!

6.7  �Prognostic Factors

It is important to identify patients with a negative prognosis to 
avoid invasive and not really clinically useful interventions. 
The survival of patients with neoplastic pleural effusions var-
ies from case to case and it may be useful to employ an easy-
to-use tool to assess patient prognosis. The LENT score [32] is 

Question: first the talcage 
or first the oncological 
therapies?
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the first validated risk stratification system to predict the sur-
vival of patients with cancer. It is calculated on the basis of 4 
simple parameters: (L) LDH in pleural fluid, (E) patient per-
formance score (Eastern Cooperative Oncology Group 
(ECOG) performance score), (N) neutrophil/lymphocyte ratio 
in blood and (T) the type of tumour. This score, which can be 
easily calculated, can be a valid clinical aid in choosing the 
therapeutic strategy to follow and provides more precise indi-
cations than using the Performance Score alone. In high-risk 
patients with a high LENT Score [5–7], survival at 6 months 
varies from 3% to 17%, and therefore, a therapeutic approach, 
as little invasive as possible, such as repeated thoracentesis or 
the placement of an intrapleural catheter, may be advisable.

The indications as to the best therapeutic strategy to follow 
derive from authoritative guidelines that have been published 
on the subject and from the Cochrane studies; a summary of 
the most relevant recommendations is provided here below.

6.8  �Guidelines

55 The BTS guidelines [3] recommend talc as the most effec-
tive agent for pleurodesis; in the case of failure, a tunnelled 
catheter can be placed.

55 For ERS/EACTS [27], talc is the most effective and most 
uncomplicated pleurodetic agent. Thoracoscopic talcage 
may be more effective than slurry. Surgical procedures of 
pleurodesis are no more effective than talcage: on the con-
trary, in mesothelioma in particular, they are burdened by 
more complications and by a more prolonged hospitalisa-
tion. The use of large-bore drains (24 F) is associated with 
greater success.

55 For the ATS [33], in the neoplastic pleural effusion and 
with re-expandable lung, thoracoscopic or slurry talcage or 
an IPC must be performed.

6.9  �Cochrane

55 Cochrane 2004 [34]: talc is the most effective substance.
55 Cochrane 2020 [35]: for those interested, please note that it 

is a 310-page document! The first review was published in 
2016, and this is the latest updated review. In a nutshell, the 
conclusions are the following:
–– Talcage, poudrage or slurry, is the best method to carry 

out a pleurodesis, better than doxycycline or bleomycin.
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–– The thoracoscopic talcage procedure that allows for 
complete removal of pleural fluid and diffuse talc pou-
drage is probably the best technique.

–– IPC is a valid alternative, limiting the use of repeated 
interventions (thoracentesis) and improving the patient’s 
dyspnoea.

–– In any case, the choice of the best treatment depends on 
local availability, on the skills of the operators, and also 
on the patient’s choices

6.10  �IPC

The use of  a tunnelled pleural catheter is also gaining ground 
in Italy. We have no experience of  this method and we can 
only report what is present in the literature. There is an indica-
tion for its use in particular situations: for example, in the case 
of  talcage failure and in the case of  trapped lung. In a recent 
review [36] which collected data from 19 clinical studies 
involving 1370 patients, it was concluded that the catheter 
achieved clinical improvement in approximately 95% of 
patients without significant complications. Other works con-
firm this result [37].

6.11  �Thoracic Drainage

In the chapter dedicated to drainage, the topic on the different 
types of drain that can be used and their relative advantages 
and disadvantages will be explored. In particular, the place-
ment of small-bore drains (such as pigtails) allows for good 
management, even at home, of neoplastic pleural effusions.

According to literature data and our experience, we can 
conclude that the thoracoscopic approach, without unneces-
sary loss of time harmful to the patient, is the most rational 
way to manage patients with neoplastic pleural effusions. It 
allows for a precise diagnosis in almost 95% of patients, and 
thoracoscopic talcage is the method recognised as the best in 
the literature and international guidelines.

In any case, we agree with the conclusions of the ATS 
guidelines: use the talcage method you prefer, but do it with-
out wasting time!!!
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In many texts and scientific works, infectious and tuberculous 
pleural effusions are treated separately because of their very 
different aetiologies and clinical-therapeutic courses. Also in 
this manual, they will be treated in two separate chapters, but 
a common introduction is required owing to the strong simi-
larities they may present at the beginning on a clinical level. 
The diagnostic path that we present at the beginning is com-
mon, but subsequently divides into two different paths.

We begin this important topic by reporting our experience 
relating to a significant part of our clinical case history. In the 
period from 1 January 2001 to 31 December 2015, at our 
Department of Pulmonology, we treated 254 patients with 
infectious pleural effusion (.  Table  7.1). Two patients with 
aspergillus pleural effusion were excluded from this series: 
They were immunosuppressed haematological neoplastic 
patients.

Two facts need to be highlighted.
The first is that as many as 87/254 (34.2%) parapneumonic 

effusions were complicated or empyema effusions; therefore, 
thoracentesis and measurement of the pleural fluid pH are 
fundamental in the evaluation.

Another relevant fact from our experience that should be 
emphasised is the fact that 52/254 patients (20.5%) were 
affected by tuberculous pleurisy; in these patients, only a dedi-
cated diagnostic approach, which also included medical thora-
coscopy, enabled a correct diagnosis. These two topics will be 
taken up and expanded in their respective chapters.

We believe that this premise is important, as unfortunately 
sometimes thoracentesis is performed too late in parapneu-
monic effusions. Another important fact is the higher inci-
dence of tuberculous effusions found by us in Parma compared 
with that of other experiences, both pneumological and not; 
therefore, tuberculous effusions are there and must be sought!

.       Table 7.1  Our experience of  254 infectious pleural effusions

254 patients with infectious pleural effusion from 1 January 2001 to 31 
December 2015

No. %

Simple parapneumonic effusion 115 45.3

Complicated parapneumonic effusion and empyema 87 34.2

Tuberculous pleural effusion 52 20.5

254

34.2% of parapneumonic 
effusions were complicated 
or empyema

20.5% of patients had 
tuberculous effusions!
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It was well known even before the discovery of 
anti-tuberculous drugs that many tuberculous effusions 
resolved spontaneously, and this made the fortune of our 
“phthisiologist” predecessors, who practically treated tubercu-
lous pleurisy without having dedicated drugs; sometimes their 
treatment worked and sometimes it didn’t! Also Sahn [1] 
reports that a tuberculous effusion can resolve spontaneously 
without specific therapy in 2 to 4 months! The problem is that 
in many patients tuberculosis relapses can actually occur with 
other clinical manifestations after some time [2]. If  the tuber-
culous effusions are not sought with “obstinacy” and follow-
ing a correct path, they can be missed and then open the way 
to possible long-term consequences, as also reported by us [3].

In the dedicated chapter, it will be demonstrated that the 
correct diagnosis of tuberculous effusion cannot be limited to 
what is “usually” performed in our hospitals; the search for M. 
tuberculosis on the pleural fluid, with smear microscopy for 
AFB, TB-NAAT and culture, is usually requested, but if  it is 
negative, tuberculous pleurisy is unfortunately ruled out!

The correct clinical assessment of pleural effusion allows 
us in most cases to hypothesise whether it is an “infectious” 
pleural effusion or of another aetiology, in most cases neoplas-
tic. When the clinical onset is characterised by fever, stinging 
chest pain and cough and the laboratory data are compatible, 
it is possible to move towards an infectious aetiology; however, 
it should be considered that in elderly and/or debilitated 
patients, the symptoms can be more veiled and subtle.

7.1  �Types of Infectious Effusions, Aetiology 
and Related Problems

The different types of pleural effusions of infectious aetiology 
are summarised in .  Table 7.2, and many of these are actually 
rare.

The problems that usually occur in the management of the 
infectious pathology of the pleura are the following:

55 The isolation of pathogens is not easy and with traditional 
laboratory investigations the yield in many experiences is 
less than 40%; it is possible to use more complex methods 
(molecular investigations by means of gene amplification 
tests) which, however, are not available in all hospitals.

55 Unfortunately, microbiological tests are not always 
requested or are only partially requested; in the case of 
negative samples, the aetiology tends to be attributed to 
viruses! However, viral pleurisy in adults is truly excep-
tional, and therefore, the diagnosis of viral pleurisy is often 

Tuberculous pleural 
effusions can resolve 
spontaneously

Too much importance is 
given to the search for M. 
tuberculosis in the pleural 
fluid

Are viral pleural effusions 
in adults a real problem 
and are they not recog-
nised or are they a 
“wastebasket” diagnosis?
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.       Table 7.2  Infectious effusions

Parapneumonic effusions

  ��• simple parapneumonic effusion

  ��• complicated parapneumonic effusion and empyema

Tuberculous pleural effusion

  ��• simple pleuritis

  ��• empyema

Atypical pleuritis (often opportunistic infections in immunosuppressed 
patients)

  ��• fungi: candida, aspergillus, cryptococcus, coccidioides, histoplasma, 
blastomyces, sporothrix

  ��• unusual bacteria: actinomyces, nocardia, chlamidia, rickettsia

  ��• parasites: amoebiasis, echinococcosis, paragonimiasis, trichomonia-
sis

  ��• virus (we don’t know the real epidemiology!): adenovirus, hantavi-
rus, cytomegalovirus, herpes virus, hepatitis, mononucleosis, dengue, 
influenza, parainfluenza, coxsackie viruses

When choosing antibiotic 
therapy, do not use the 
Pneumonia Guidelines, but 
those of the BTS dedicated 
to infectious effusion

a “wastebasket” diagnosis, which should always be treated 
with suspicion until a certain and confirmed diagnosis is 
made. Case reports of pleural effusion associated with 
SARS-CoV2 infection have recently been reported. A 
recent work shows extensive experience involving 153 
patients with COVID-19 and pleural effusion [4]. Patients 
with pleural effusions had a higher incidence of severe dis-
eases and higher mortality with longer hospital stay than 
patients without pleural effusion; therefore, the presence of 
effusion was a negative prognostic factor. This study, how-
ever, has major limitations as it reports that because of the 
modest amount of effusion, thoracentesis was not per-
formed! Therefore, the study does not go into detail as to 
the real cause of the effusion, and it is not possible to know 
if  it was related to infection by the virus or to other con-
comitant causes (e.g. heart failure).

55 The aetiological agents of parapneumonic effusions and 
empyema are believed to be the same as for pneumonia, 
although the scientific literature is rich in important works 
that often suggest different aetiologies. This must always be 
considered to start a correct antibiotic therapy; therefore in 
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the choice of antibiotic therapy, it is not appropriate to fol-
low the pneumonia guidelines, but those dedicated to infec-
tious effusion as indicated by the BTS [5].

55 A common mistake is the failure to distinguish simple 
parapneumonic effusions from complicated ones and 
empyema, for which different diagnostic-therapeutic 
approaches must be followed, as will be explained in the 
dedicated chapter; unfortunately, thoracentesis is often 
performed too late… and we will not tire of saying this in 
this manual!

55 The real incidence of tuberculous pleural effusion is under-
estimated, mainly because too much importance is given to 
the search for M. tuberculosis in the pleural fluid and in 
particular to its negativity; a dedicated diagnostic approach 
will be presented in the chapter on tuberculous pleural 
effusion.

The following flow chart (.  Fig. 7.1) constitutes a reasoned 
approach to pleural effusion of suspected infectious aetiology.

An important diagnostic step that unfortunately is 
neglected in many hospitals is that of the differential cell count 
in the pleural fluid, which in effusions of infectious origin 
plays a decisive role in distinguishing the effusions of tubercu-
lous origin from the others. An important work of 1993 [6] on 
the recruitment of inflammatory cells in the pleural cavity in 
different pathological situations had emphasised the impor-
tance of this parameter in the diagnostic setting of pleural 
effusion and in particular of the infectious type. Numerous 
previous works [7] had already underlined this aspect. In par-
ticular, the differential cell count makes it possible to distin-
guish infectious effusions with polymorphonuclear cells 
(parapneumonic effusions and empyema) from those with 
lymphocytes (most likely tuberculous). The tuberculous pleu-
ral effusion is a lymphocytic-type exudate in 90% of cases. 
Polymorphonuclear cells may be predominant in the first 2 
weeks from the onset of symptoms but with a subsequent 
change towards lymphocyte effusion [8].

Valdes reports that in 95.2% of tuberculous pleural effu-
sions, the percentage of lymphocytes was greater than 50%, 
while 95% of the infectious effusions had more than 50% of 
neutrophils [9]. This important aspect will be analysed further 
in the respective chapters.

Differential cell count can 
play an important role
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We here report the case of a 34-year-old unmarried woman; a 
non-smoker and an office worker, she was HIV negative. Her 
medical history was negative. She went to the emergency 
department because she had been suffering from high fever 
and cough for 4 days, and in the last 2 days, pain had appeared 
in the left side of her chest, accentuated with coughing. At 
home, she was taking only paracetamol.

At the Emergency department, a chest X-ray (.  Fig. 8.1) 
was performed, which showed a left parenchymal opacity 
associated with pleural effusion. The patient was sent to our 
ward. Physical examination of the chest revealed left posterior 
basal dullness with absent fremitus in the lower half  of the left 
thorax and decreased breath sounds.

Blood tests documented marked neutrophilic leukocytosis 
(WBC: 16,500; neutrophils: 70%), increased ESR: 80. As is 
routine in these cases, the protocol for suspected pneumonia 
adopted in our ward was applied, and a positive result for the 
urinary antigen for pneumococcus was obtained. A chest CT 
scan was performed (.  Fig. 8.2), which confirmed the pres-
ence of extensive parenchymal consolidation of the lingula 
accompanied by a moderate left pleural effusion.

It was therefore a case of pneumococcal pneumonia with 
associated parapneumonic pleural effusion, and a correct ther-
apeutic approach was set. The effusion was not abundant, and 
we had the aetiological diagnosis. Could targeted antibiotic 
therapy and monitoring of clinical evolution be enough? No!

.      . Fig. 8.1  Chest X-ray at the time of  admission
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.      . Fig. 8.2  CT of  the chest

The correct approach in the case of an infectious pleural 
effusion should always be to evaluate whether it is a “simple” 
or a “complicated” effusion [1, 2] (see flow chart in .  Fig. 8.1 
in the chapter on infectious pleural effusion). For this purpose, 
it is always essential to perform a thoracentesis. An ultrasound 
of the chest was performed, which documented the absence of 
loculations and, again under ultrasound guidance, a left poste-
rior thoracentesis was performed which resulted in the aspira-
tion of manifestly purulent pleural fluid with pH = 6. The final 
diagnosis was therefore pneumococcal pneumonia compli-
cated by pleural empyema. The thoracentesis was interrupted, 
and a “pig tail” (14-French) thoracic drain was placed, through 
which around 500 ml of pus were aspirated. Culture examina-
tion of the pleural fluid confirmed the presence of Diplococcus 
Pneumoniae sensitive to piperacillin.

Systemic antibiotic therapy was started with 4 g of piper-
acillin/0.5 g of tazobactam administered every 8 h; the follow-
ing day, intrapleural therapy was started with Urokinase 
100,000  IU diluted in 100  ml of saline solution for 3 days 
through the pleural drain. In accordance with the protocol, in 
the morning, the Urokinase was instilled in the pleural cavity, 
and the drain was closed for 2 h; it was then reopened and 
washing with saline solution was performed; lastly, the drain 
was connected to underwater seal suction with a negative pres-
sure of 20 cmH2O. Another 600 ml of pus were aspirated.

On the 4th day from the start of therapy, the fever disap-
peared. After 6 days, at ultrasound, there was no pleural effu-
sion, and no further fluid was drained, and so the drain was 
removed. The clinical picture rapidly improved, also from the 
subjective point of view, with the disappearance of the cough. 
On the 12th day from admission, a chest X-ray was performed 
(.  Fig.  8.3), and the patient was discharged with a therapy 
involving amoxicillin/clavulanic acid every 8 h.
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.      . Fig. 8.3  Chest X-ray at discharge

.      . Fig. 8.4  Chest X-ray 1 week after discharge – complete resolution of  the 
radiological picture

A chest X-ray was performed 1 week after discharge 
(.  Fig.  8.4), which documented the complete resolution of 
the radiological picture. Antibiotic therapy was stopped.

We would like to emphasize that no cortisone therapy was 
performed, since it is useless in these clinical pictures and not 
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recommended by any guidelines! If  thoracentesis had not been 
performed, leading to the correct diagnosis of empyema, the 
consequent intrapleural medical therapy with fibrinolytic ther-
apy would not have been performed, and the clinical course 
would have been longer; hence, there would have been an 
unacceptable negative pleural outcome in a woman as young 
as 34! Early and correct treatment of pleural empyema avoids 
the need for surgical therapy.

Conclusive Comments
55 Parapneumonic effusion is a common and important 

complication of pneumonia, which worsens the progno-
sis.

55 It was not a simple pleural effusion but a pleural empy-
ema, and only the prompt thoracentesis followed by the 
positioning of the drain allowed for a correct diagnostic 
classification and the consequent treatment.

55 Intrapleural therapy with Urokinase, started without 
delay, allowed for the complete resolution of the clinical-
radiological picture.
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Here, we present the case history of a 51-year-old male non-
smoking labourer, an asthmatic and a diabetic on insulin ther-
apy; 5 days before admission, he developed a high fever (39 °C) 
and cough. The general practitioner prescribed antibiotic 
therapy with levofloxacin; in the following days, the patient 
also presented left chest pain and dyspnoea; the fever persisted 
and the patient was sent to the emergency department, where 
a chest X-ray was performed (.  Fig. 9.1), which highlighted 
an opacification of the left hemithorax from pleural effusion. 
The patient was transferred to our ward.

On the patient's admission to our ward, physical chest 
examination confirmed dullness to percussion with absent 
fremitus and no breath sounds on the left; urgent blood tests 
were requested, and a chest CT scan was promptly performed 
(.  Fig. 9.2), which documented the presence of a large and 
loculated left pleural effusion without associated parenchymal 
lesions. See the flow chart in .  Fig. 9.1 in the chapter on infec-
tious pleural effusion.

Haematological tests showed neutrophilic leukocytosis. 
Antibiotic therapy was initiated with 4 g of piperacillin/0.5 g 
of tazobactam administered every 8 hours.

The following morning, the patient was taken to the endo-
scopic room for thoracentesis. An ultrasound of the chest was 
performed which confirmed the presence of a complex, cor-
puscular and partially multi-loculated pleural effusion. Under 
ultrasound guidance, an exploratory puncture was performed 
with aspiration of pus and the ensuing confirmation of pleural 
empyema. It was therefore a case of ‘primary empyema’. The 

.      . Fig. 9.1  Chest X-ray at the time of  admission to the emergency department
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.      . Fig. 9.2  CT scan of  the chest: loculated left pleural effusion

a b

.      . Fig. 9.3  (a) On the left, endoscopic picture at the start of  thoracoscopy and (b) On the right, after repeated 
washing with Urokinase and saline solution and aspirations

thoracentesis was interrupted, and we immediately proceeded 
to a medical thoracoscopy. Medical thoracoscopy was carried 
out in the endoscopy suite; the patient was placed on his 
healthy side under local anaesthesia with 2% lidocaine and 
moderate sedation using midazolam, according to the tech-
nique described by Boutin [1] using a rigid 7-mm trocar (Wolf).

The endoscopic picture was characterised by the presence 
in the pleural cavity of abundant dense pus, which created 
multiple loculations (.  Fig. 9.3a). Repeated aspirations and 
lavages were performed with Urokinase diluted in saline solu-
tion, and large clusters of pus were mechanically removed 
with forceps. These endoscopic manoeuvres took time and 
patience, but in the end, we obtained a fairly good cleaning of 
the pleural cavity and were able to explore fairly well the pleu-
ral cavity and the parietal pleura, which showed as being 
markedly thickened, partially covered with a non-removable 
pus layer and of a clearly inflammatory appearance 
(.  Fig. 9.3b). At the end of the cleaning procedure, biopsies 
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of the parietal pleura were performed, which confirmed the 
diagnosis of suppurative inflammation. Boutin [2] reports that 
in 1 out of 188 cases of malignant pleural mesothelioma the 
clinical onset was an empyema, and therefore, the execution of 
pleural biopsies is always mandatory in these situations. At the 
end of the examination, the instrument was removed, and a 
24-French drain was inserted and connected to underwater 
seal suction with a negative pressure suction of 20 cm H2O, 
and medication was performed. The patient had no complica-
tions resulting from thoracoscopy.

The cytological examination of the pleural fluid revealed 
that it was highly neutrophil-predominant. The microbiologi-
cal examination of the pleural fluid led to the isolation of 
Streptococcus gordonii sensitive to piperacillin. It is a Gram-
positive, facultatively anaerobic bacterium, which belongs to 
viridans streptococci, and is generally an opportunist fre-
quently present as a saprophyte in the oral flora and may be 
responsible for bacterial endocarditis [3]. On the basis of this 
datum, we subjected the patient to an echocardiography, which 
resulted negative; a dental examination and an orthopanto-
mography were also performed, which were negative.

Since there was no parenchymal involvement, we hypothe-
sised that the pleural infection had occurred by a haematoge-
nous route, although blood culture performed three times was 
negative. Antibiotic therapy initiated on an empirical basis 
was confirmed.

Few cases of pleural empyema caused by Streptococcus 
Gordonii have been reported in the literature [4, 5].

The day after the thoracoscopy, a three-day course of 
intrapleural therapy with Urokinase 100,000 IU was started, 
followed each time by washing with saline solution. Since, 
after the usual three days of therapy in accordance with our 
protocol, the radiological and ultrasound picture was still not 
satisfactory, and since with the lavages purulent-looking fluid 
continued to come out, intrapleural therapy with Urokinase 
was continued for another 3 days.

On the fourth day from the start of the antibiotic therapy, 
the patient was completely fever-free. The second cycle of 
Urokinase therapy was completed.

Fifteen days from admission, the drain was removed and 
the patient was discharged in excellent clinical condition with 
the radiological picture below (.  Fig. 9.4).

At a subsequent clinical follow-up 30 days after the 
discharge, the patient was well.
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.      . Fig. 9.4  Chest X-ray of  the patient at the time of  discharge

Conclusive Comments
55 The presence of a complicated effusion and/or an empy-

ema requires an urgent therapeutic strategy and a dedi-
cated diagnostic-therapeutic path to be strictly followed.

55 The Pulmonologist who manages a patient with infectious 
pleural effusion must have important skills in the field of 
Interventional Pulmonology.

55 Chest ultrasound is an indispensable tool.
55 The presence of multi-loculated effusion at the ultrasound 

prompted us to perform an immediate Medical Thoracos-
copy, which allowed for a good cleaning of the pleural 
cavity.

55 Interventional Pneumology provides all the tools to man-
age this type of patient correctly; in particular through 
Medical Thoracoscopy, used without hesitation at the 
outset, it is possible to successfully treat even severe cases.

55 Correct antibiotic therapy is essential! What was the ratio-
nale for starting antibiotic treatment with levofloxacin? 
(See the chapter “Infectious pleural effusion”: antibiotic 
therapy).

55 The use of a fibrinolytic associated with pleural washings, 
preferably used at the initial stages of the empyema, accel-
erates the resolution of the picture and allows for healing 
without negative pleural outcomes (e.g. pleural thicken-
ing).
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kPremise
I was called for a consultation about an elderly patient with 
pleural effusion and fever. I recommended immediate thora-
centesis and possible drainage. My colleague’s response was: 
we usually prescribe antibiotics and cortisone, and if  the 
patient doesn’t respond after a week of therapy, we call the 
Thoracic Surgeon for a drain!

In the previous chapter, two paradigmatic clinical cases of 
possible and frequent clinical presentations of infectious pleu-
ral effusion were presented.

10.1  �Introduction

In the context of infectious pleural effusions, it is necessary to 
distinguish among simple parapneumonic effusion, compli-
cated parapneumonic effusion and pleural empyema. An 
infectious pleural effusion can be accompanied by a pulmo-
nary infection (pneumonia or lung abscess) and therefore can 
be a parapneumonic pleural effusion, or present as an entity in 
its own right and therefore a ‘primary empyema’ [1]. A recent 
Australian clinical study published in 2019 showed pneumonia 
in only 44% (64/164) of community-acquired empyemas and 
in 22% (88/398) of hospital-acquired empyemas; all were 
culture-positive pleural infection [2]. In cases that do not have 
a parenchymal focus, the infection most likely derives from a 
haematogenous spread. The term ‘parapneumonic’ is there-
fore a simplification and should be revised and used only in 
specific cases!

In this chapter, the points listed in .  Table  10.1 will be 
schematically described and the following flow chart 
(.  Fig.  10.1) on the therapeutic approach will be presented 
and discussed.

The term ‘parapneumonic’ 
should be revised or at 
least used appropriately
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.       Table 10.1  Topics in this chapter

Topics in this chapter

Entity of the problem • Incidence and mortality

• Aetiology

Diagnosis (early) Imaging:

• Chest X-ray

• Ultrasound

• CT

Thoracentesis with examinations of the 
pleural fluid

Therapeutic strategy 
(early)

• Thoracic drainage

• Correct antibiotic therapy

• Supportive therapy

• Fibrinolytics

• Medical thoracoscopy

• Surgery

free effusion

multiloculated
effusion

differential
cell count in
pleural fluid

neutrophilic
effusion

or empyema
pH, Gram

simple pleural
effusion

evacuative
thoracentesis

pleural
drainage

fibrinolytics

Medical
Thoracoscopy

surgery

complicated
parapneumonic

effusion or
empyema

suspected
infectious

pleural effusion

- chest X-ray
- ultrasound
- thoracic CT

.      . Fig. 10.1  Decisional flow chart on the therapeutic approach to infectious pleural effusion
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10.2  �Dimension of the Problem and Incidence

In the United States, there are approximately 500,000 to 
1,000,000 hospitalisations per year for pneumonia, and about 
20% of these are associated with pleural effusions; a compli-
cated effusion or empyema develops in 10% of the effusions 
[3]. In a more recent Spanish case series [4], out of 4715 
patients with CAP, 19% (882) had associated pleural effusions 
and 30% of these (261) had the characteristics of a compli-
cated pleural effusion or empyema.

Worldwide, there is an increase in the incidence of infec-
tious pleural effusions and in particular of pleural empyema in 
adults and children [5–7]. A Finnish study reports more than a 
doubling of the incidence between the period 2000–2008 and 
the period 2012–2016, from 4.4 to 9.9 per 100,000 inhabitants 
and per year [8]. This increased incidence is reported for all 
aetiologic agents, it is multi-factorial, and its cause is not fully 
understood. For further information, see the dedicated scien-
tific literature [5–8]. There may be particular risk factors, 
which can favour the onset of complicated parapneumonic 
effusion and empyema: poor oral hygiene, chest trauma, drug 
abuse, alcoholism, diabetes mellitus, abuse or incorrect use of 
antibiotics. It is important to note that in the first clinical case 
presented in this manual there were no risk factors, while in 
the second patient, who was diabetic, a Streptococcus Gordonii 
was isolated, which is generally a coloniser of the oral cavity, 
an opportunistic pathogen. Please refer to the bibliography 
reported at the end of the presentation of the clinical case.

10.2.1  �Severity and Mortality

Pleural empyema is burdened by a high mortality. Maskell [9] 
reports a mortality at 1 year of 17% (53/304) in community-
acquired empyema and as high as 47% (17/36) in hospital-
acquired empyema; the highest mortality rate was for 
Gram-negative, staphylococcus aureus and mixed infections.

Other authors in a large series of 4424 patients report a 
mortality at 30 days of 10.8% in community-acquired empy-
ema [10]. According to Colice [11], over 65,000 patients each 
year in the United States and United Kingdom are affected by 
infectious pleural effusions, and 15% of these die. A mortality 
of 15% is also reported in the guidelines of the American 
Society of Thoracic Surgery [12].

The incidence of infectious 
pleural effusions is 
increasing

Complicated parapneu-
monic effusion and 
empyema are burdened by 
high mortality

86	 A. G. Casalini



10

10.2.2  �Aetiology

The bacterial aetiology of infectious pleural effusion is differ-
ent in adults and children and in community-acquired and 
hospital-acquired infections, and is different from that of 
pneumonia [13]; this is a fundamental aspect to remember 
when choosing antibiotic therapy, and therefore, the guide-
lines for pneumonia should not be a reference [1, 14, 15].

Important studies demonstrating these differences in aeti-
ology are present in the scientific literature and are aimed at 
identifying the aetiological agents involved. In general, the 
causative agent is identified in less than 40% to 50% of cases 
with traditional methods. Molecular investigations improve 
the diagnostic yield [16, 17]. The use of NAATs (Nucleic Acid 
Amplification Test) enables us to expand this yield; in Maskell’s 
study [9] the aetiological diagnosis was reached in 74% of 
cases.

Blood culture is positive in about 14% of patients with 
pleural infections and may be the only positive aetiological 
test; it must therefore be performed in all patients [18]. The 
limited diagnostic yield of the culture test on pleural effusion 
may depend on previous antibiotic therapies, or on the low 
concentration of bacteria in the pleural fluid, or on bacteria 
that are difficult to isolate. The use of a blood culture bottle to 
collect the pleural fluid directly at the patient’s bedside and 
send it quickly to the laboratory has shown that the yield of 
the pleural fluid culture increases by about 20% compared to 
traditional methods [19]. It is important to search for the uri-
nary antigen for Pneumococcus and Legionella. A pleural 
effusion ranging from 20% to over 60% in the course of 
Legionella pneumonia has been reported [20, 21].

As previously mentioned, the microbiological tests per-
formed in the MIST1 study [9], a large multi-centre ran-
domised study on infectious effusion with 454 patients 
recruited, led to the identification of the bacteria responsible 
in 74% of cases; the results highlight the difference in aetiol-
ogy between effusions acquired in the community and those 
acquired in a hospital setting. Among the most frequent bac-
teria in community-acquired effusions we find the 
Streptococcus Milleri group [22]; this group includes bacteria 
responsible for pyogenic infections. The most important char-
acteristic of these bacteria is to cause suppurative infections at 
various sites, from dental abscesses to abscesses in deep organs. 
In a study carried out in Canada, Str. Milleri was responsible 
for half  of the cases of empyema [23].

Different aetiology 
between community-
acquired and hospital-
acquired effusions
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A very important aspect deriving from the Maskell study 
and also confirmed by other studies is the high presence of 
anaerobes, often associated with other micro-organisms in 
about 25% of community-acquired empyemas; this requires 
consequent choices in antibiotic therapy (see below). Similar 
results were also obtained in other studies [24]. In Godfrey’s 
study [25], anaerobes were present in 18% of community-
acquired and 11% of hospital-acquired empyemas. In a scien-
tific work that had the main purpose of identifying the presence 
of anaerobes in 198 patients with pleural empyema [26], anaer-
obes were identified in 74.2% of cases.

In our experience, which concerns only community-
acquired infectious effusions [27], the aetiological diagnosis 
was obtained in 45/77 (58%) patients and 54 bacteria were iso-
lated, 12 of which were anaerobes; the results are reported in 
.  Table 10.2.

.       Table 10.2  Aetiology of  infectious effusions in our experience

Isolated bacteria in infectious pleural effusions in our experience

Streptococci 20 (37%)

• S. milleri 8

• S. pneumoniae 4

• S. viridans 1

• S. pyogenes 1

• S. gordonii (facultative anaerobe) 1

• Other streptococci 5

Staphylococci 16 (29%)

• Staph. Epidermidis 6

• Staph. Aureus 4

• Staph. Hominis 4

• Other staphylococci 2

Gram-negative aerobes 6 (11%)

• Pseudomonas Aer 2

• Klebsiella Pn. 1

• Enterobatteriacee 3

Anaerobes 12 (22%)

• Fusobacteria 6

• Bacteroides, peptostreptococcus 6

Frequent association with 
anaerobic bacteria (in 
25% of patients)
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10.3  �Diagnosis

The diagnosis of infectious pleural effusion is clinical-
radiological, confirmed by thoracentesis. Clinical doubt 
requires radiological confirmation. Symptoms are: fever 
(which can also be absent in debilitated subjects), cough, chest 
pain or dyspnoea; in some patients, there can be a rapid evolu-
tion towards a septic state. Already the chest physical exami-
nation generally points towards the presence of pleural 
effusion, but the two indispensable diagnostic moments are 
the confirmation with imaging and the study of the pleural 
fluid.

10.3.1  �Imaging

Chest X-ray is generally the first investigation performed; the 
chest ultrasound now available in all pneumology units has 
many advantages, which will be described in Chap. 18. In sum-
mary, they are the possibility of being easily performed at the 
patient’s bedside, the definition of the extent and the possible 
nature of the effusion and the safe location of the point where 
to perform the thoracentesis and/or place the thoracic drain. It 
is possible and advisable to carry out daily monitoring of the 
evolution of the effusion at the patient’s bedside [28]. In many 
situations, a CT scan of the chest could also be avoided.

10.3.2  �Thoracentesis

In the presence of a pleural effusion of suspected infectious 
origin (obviously also in the others!), thoracentesis must 
always be performed! The BTS recommends thoracentesis in 
all effusions greater than 10 mm [18]. On the other hand, it 
should not even be necessary to consult the BTS to remember 
that all effusions must be sampled. Just common sense should 
be enough and must overcome laziness and a policy of wait-
and-see: ‘let’s see how it goes … we’ll do it later’! If  the aspi-
rated pleural fluid has a pH ≤ 7.20 or is pus, the manoeuvre 
must be followed immediately by the placement of a pleural 
drain; in other cases, an evacuative and not just exploratory 
thoracentesis is recommended.

It is important to keep smaller effusions under control 
because it is common to see a rapid increase in pleural fluid in 
the ensuing hours. Each infectious pleural effusion must be 
sampled within 24 to 48 h of admission to the hospital.

Advantages of thoracic 
ultrasound

Thoracentesis: ALWAYS!
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Thoracentesis provides fundamental and indispensable 
information to know the characteristics of the liquid, to estab-
lish whether it is a simple or complicated effusion and to per-
form all possible tests: physico-chemical microbiological, 
cytological examination with differential cell count and pH 
measurement [29] performed with a blood gas analyser [30]. 
The pH can be modified by the presence in the syringe of air, 
heparin or lidocaine and can vary between different locations 
[31]; however, as recently confirmed, it is an important exami-
nation in the evaluation of the patient [32] to distinguish sim-
ple from complicated effusions.

Cytological examination of the fluid with the differential 
count enables us to confirm that the infectious effusion appears 
as a neutrophilic effusion; however, we must remember that at 
the initial stages (10–15 days) even the tuberculous effusion is 
neutrophilic (see the clinical case in the chapter on tuberculous 
effusion)! Valdés reports that 95% of patients with non-
tuberculous infectious pleural effusion had more than 50% of 
neutrophils in the pleural fluid [33].

10.4  �Therapeutic Strategy

The purpose of infectious pleural effusion therapy is to treat 
the infection and to drain the pleural fluid, allowing the lung 
to re-expand and thus avoid long-term complications. Thera-
peutic intervention must be rapid in consideration of the high 
mortality associated with empyema in particular. High mor-
tality is due not only to the frequent presence of comorbidi-
ties, but also to an incorrect and tardy management of the 
pleural effusion.

The treatment of infectious pleural effusion, and in par-
ticular of complicated cases and empyema, cannot be limited 
to antibiotic therapy alone but must include the points listed 
in .  Table 10.3.

Correct treatment presupposes and derives from knowl-
edge of the evolutive phases (.  Table 10.4) of the infectious 
pleural effusion. At the first phase (exudative phase), which 
lasts about 5–7 days, the pleural effusion is clear, the pH >7.20 
and generally the microbiological examination is negative; the 
subsequent phase (fibrin-purulent phase) is characterised by a 
drop in pH, which becomes <7.20, by the purulence of the 
pleural fluid, by the possible formation of loculations, and by 
the positivity (not always!) of microbiological tests; this phase 
lasts about another 7 days, and if  no action is taken, we move 
on to the next phase (organising phase) characterised by fibro-

Aims:
55 treat the infection
55 drain the fluid
55 avoid long-term 

complications
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.       Table 10.3  Therapeutic approach to infectious pleural effusion

Fundamental points in the diagnostic-therapeutic approach to 
infectious pleural effusion

Correct evaluation with imaging: ultrasound!

Urgent thoracentesis (within 24 h) with execution of all investigations 
on the pleural fluid

Urgent pleural drainage (within 24 h) in the case of parapneumonic 
complicated effusion or empyema

Correct antibiotic therapy

Correct treatment of the predisposing factors that favoured the 
appearance of the clinical picture

Thrombosis prophylaxis with heparin

Intrapleural therapy with fibrinolytics

Medical Thoracoscopy

In particular cases, more invasive surgical procedures

.       Table 10.4  Developmental phases of  infectious pleural effusion

Evolutive stages and treatment of the infectious pleural effusion (parapneumonic or not)
Stage Pleural fluid aspect Pleural fluid characteris-

tics
Therapy

Stage I
• Simple parapneumonic 
effusion

• Yellow • pH > 7.20
• LDH < 1000
• Glucose >40 mg/dL
• Gram: negative

• Evacuative 
thoracentesis
• Antibiotic therapy

• Stage II • Yellow (sometimes 
turbid)
• Pus

• pH < 7.20
• LDH >1000
• Glucose <40 mg/dL
• Gram: positive

• Pleural drainage
• Antibiotic therapy
• Fibrinolytics
• Medical Thoracos-
copy

• (Fibrinopurulent)

• Complicated parapneu-
monic effusion

• Empyema

Stage III • Yellow and turbid or 
pus

• Pleural drainage
• Antibiotic therapy
• Fibrinolytics
• Medical Thoracos-
copy
• VATS
• Surgery

• Organising
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blastic proliferation with thick fibrin membranes that incar-
cerate the lung. The interval from clinical onset to this phase 
varies from 2 to 4  weeks; this underlines the importance of 
early intervention! Too often, we see clinical cases in which 
only antibiotic therapy is initiated and nothing else is done, 
except to wait for the outcome of this.

Thoracentesis must always be performed within 48  h of 
clinical onset at the latest. The delayed diagnostic thoracente-
sis of an infectious pleural effusion, waiting for a response to 
antibiotic therapy, is associated with a worse prognosis, longer 
hospitalisation, increased costs [34] and the presence of nega-
tive pleural outcomes. Similarly, a delay of more than 3 days in 
the placement of the pleural drain after recognition of the 
effusion is associated with an increase in mortality [35–37].

Thoracentesis and possible very early placement of a drain 
have the same value as a correct antibiotic therapy!

The previous table (.  Table 10.4) summarises the evolu-
tionary phases of the infectious pleural effusion with the char-
acteristics of the pleural fluid and the consequent therapies 
indicated at the respective evolutionary stages.

10.5  �Antibiotic Therapy

The choice of the correct antibiotic therapy obviously depends 
on the result of the microbiological tests performed on the 
pleural fluid. In case of negativity or lack of this data, it is 
necessary to remember what was previously stated regarding 
the aetiology, in particular regarding the difference in aetiol-
ogy between effusions acquired in the community and those 
acquired in hospital. Maskell [9] points out that in about 50% 
of community-acquired cases there may be bacteria resistant 
to penicillin and that in 25% the aetiology includes the pres-
ence of anaerobic bacteria. Knowledge of this data is indis-
pensable and indicative in the choice of an empirical therapy.

Important practical advice derives from the BTS [18], to 
which we refer. The antibiotics that best penetrate the pleural 
level and which should be the first choice in the case of empir-
ical therapy are penicillins, protected penicillins and cephalo-
sporins. There is indication for metronidazole therapy due to 
the probable presence of anaerobes. This drug penetrates into 
the pleural cavity very well. It should be remembered that ther-
apy for anaerobes is not indicated in cases of documented 
pneumococcal infection and that macrolides are indicated 
only when there is certainty or strong suspicion of an infection 
caused by atypical bacteria. Aminoglucosides should be 
avoided because of their poor penetration into the pleural cav-

When choosing the 
antibiotic, do not refer to 
the guidelines for pneumo-
nia!

Thoracentesis and the 
possible placement of a 
pleural drain must be 
performed within 48 h of 
clinical onset
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ity and because they are inactivated by low pH [38]. There is 
no indication for intra-pleural instillation of antibiotics. In 
hospital-acquired empyema, always consider the possible 
presence of resistant MRSA and Gram-negative bacteria 
when choosing an empiric antibiotic therapy.

Another aspect to consider is the duration of antibiotic 
therapy. Some authors [39], in accordance with the BTS guide-
lines [18], recommend prolonging antibiotic therapy for 
3 weeks.

It is important to remember that the BTS guidelines on the 
therapy of infectious pleural effusions absolutely do not men-
tion quinolones, although there are scientific papers in the lit-
erature that document their good penetration at the pleural 
level [40, 41].

Migliori [42, 43] warns about the use and abuse of these 
drugs; since quinolones constitute one of the second-line 
drugs in the treatment of MDR-TB, there is a potential risk of 
a selection of quinolone-resistant M. tuberculosis.

In our clinical case reported at the beginning of the chapter 
on pleural tuberculosis, which had been treated with a quino-
lone, this led to a temporary improvement, followed, however, 
by distant complications and delayed treatment, as reported in 
the literature [44]. A recent case report of ours [45] confirms 
the same problem as to how a ‘blind’ therapy with a quinolone 
in a pleural effusion can be responsible for important conse-
quences; for details, see the bibliography.

10.6  �Use of Cortisone

In the literature, and in particular in the most authoritative 
guidelines, there is no mention of the use of corticosteroids in 
pleural infections. Only a few experiences in the paediatric 
field are reported [46], and papers on adults are lacking. The 
only study—still ongoing, however, at the time of going to 
print—is a double-blind, randomised controlled multi-centre 
pilot study on the use of dexamethasone vs. placebo in parap-
neumonic effusion [47]. See the chapter dedicated to the use of 
cortisone in pleural pathology.

Another very important aspect in the management of the 
patient with infectious pleural effusion consists in supportive 
therapy ensuring adequate nutritional support, in particular 
for elderly and debilitated patients. Furthermore, patients with 
infectious effusion are at high risk of developing thromboem-
bolic disease, and for this reason, with evidence A the BTS [18]  
recommends heparin prophylaxis.

Avoid the use of quino-
lones in infectious effu-
sions

In the literature, there is no 
serious scientific documen-
tation on the use of corti-
sones

55 Supportive therapy
55 Thromboembolic 

prophylaxis
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10.7  �Fibrinolytics

The use of fibrinolytics in the pleural cavity is still an open 
question and divergent opinions exist in the literature. If  you 
do not want to follow only the EBM opinion but also that 
based on experience, there are several Interventional 
Pneumology centres, and not only in Italy, where this therapy 
is regularly adopted with excellent results.

MIST1 [48] was the first multi-centre study to evaluate the 
efficacy of streptokinase against placebo in the treatment of 
empyema and complicated parapneumonic effusion and did 
not show any differences in terms of mortality or the use of 
surgery. However, a study published in the 2008 Cochrane 
Review [49], which is recommended reading and which 
included seven randomised/controlled trials, criticised the 
Maskell study for its lack of protocol consistency, its use of 
small-bore drainage tubes and the wide discrepancy in compe-
tency of the doctors involved. It should be noted that 52 cen-
tres in England were involved, certainly with very different 
skills despite following the same protocol. The Cochrane 
Review concluded, however, in favour of a significant reduc-
tion in the use of surgery. For further information, see 
Cochrane [49].

In 2011, the MIST2 study [50] was published which pro-
poses the use of the tissue activator of plasminogen associated 
with DNase, concluding that it promotes the drainage of pleu-
ral fluid, and reduces the use of surgery and the length of hos-
pital stay.

A more recent meta-analysis of  2014 [51] on the use of 
urokinase concluded in favour of a reduction in the need for 
surgery and a reduction in the length of hospitalisation, with-
out increasing the incidence of severe side effects. A later 
Cochrane study, from 2019 [52], which includes 12 ran-
domised/controlled trials, partially confirmed the same results; 
in patients with complicated pleural effusions or empyema, 
intrapleural therapy with fibrinolytics was associated with a 
lower percentage of recourse to surgery, without any change 
in mortality. A recent (2019) article by Porcel [53] concludes 
that fibrinolytic/DNase therapy removes the need for surgery, 
and another paper demonstrates that it also appears to be 
cost-effective [54].

From a practical point of view, the drugs usually used are 
streptokinase (250,000  IU/day for 3  days) and urokinase 
(100,000 IU/day for 3 days). The drug is introduced into the 
pleural cavity diluted in 100 mL of saline solution through the 
drain, which is clamped for about 2 h and then the drop suc-
tion is put back on; after a few hours, it is important to associ-

Fibrinolytics used at the 
beginning of the case play 
an important role in 
patient management

Pleural washing with 
saline solution is impor-
tant
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.      . Fig. 10.2  Results of  the pleural lavage performed three times a day. 
(Reproduced with permission of  the © ERS 2023: European Respiratory 
Journal 46 (2) 456–463; DOI: 10.1183/09031936.00147214 Published 31 July 
2015 [55])

Drainage is essential; a 
drain must be placed 
immediately!

ate to this method the washing of the pleural cavity with saline 
solution. The complete treatment can be repeated in case of 
incomplete or absent response. A manoeuvre that is often 
underestimated and therefore neglected is that of pleural 
lavage. In a randomised and controlled study [55], in the group 
of patients in whom a pleural lavage with saline solution was 
performed three times a day, the percentage of recourse to sur-
gery was significantly lower (.  Fig. 10.2). It can therefore be 
concluded that an inexpensive and simple to implement 
manoeuvre can contribute to obtaining good results.

The best and officially agreed therapeutic strategy, how-
ever, has not yet been established, and much depends on the 
personal experience and knowledge of the Pulmonologist who 
manages the complicated pleural effusion and empyema. At 
the time of writing, a new protocol has been presented, MIST3 
[56], which sets this goal. We will see …

10.8  �Drainage

The placement of a pleural drain is essential in the manage-
ment of complicated effusion and empyema. Unfortunately, 
however, this indispensable approach is often delayed or not 
carried out; the positioning of the pleural drain must always 
be carried out early in the pleural cavity, preferably under 
ultrasound guidance. The BTS guidelines [18] absolutely insist 
on the indispensability of the positioning of the drain in empy-
ema and complicated parapneumonic effusion. The position-
ing of the drain with aspiration of pus, the use of fibrinolytics 
and washing of the pleural cavity with sterile saline solution 
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must always be performed before the organisational stage of 
the effusion is established. Delayed drain placement is associ-
ated with increased hospital stay, morbidity, costs and mortal-
ity.

In the dedicated chapter, we will mention the various types 
of thoracic drainage and positioning methods.

10.9  �Medical Thoracoscopy

The use of Medical Thoracoscopy is not yet covered by the 
guidelines, but there are many positive experiences in the lit-
erature in favour of this method [57–59]; also in our experience 
this method has allowed us to achieve excellent results. There 
is a lack of randomised/controlled trials comparing medical 
thoracoscopy with other methods. A 1997 randomised/con-
trolled study [60] compared VATS with the use of drainage 
associated with instillation of streptokinase into the pleural 
cavity in patients with multi-loculated empyema, and con-
cluded that VATS had superior efficacy (91% success versus 
44%), shorter hospital stay and lower costs. Medical 
Thoracoscopy performed by experienced doctors differs little 
in results from VATS; this assertion will certainly provoke crit-
icism but is also shared by other Interventional Pulmonologists.

A retrospective study by Brutsche and Tassi [61], in which 
127 patients were treated, concluded that in 115/129 (91%) 
patients, Medical Thoracoscopy had been successful without 
the need for other interventions. A positive experience was 
also reported by Ravaglia et al. [62] of 41 patients treated with 
Medical Thoracoscopy successfully in 91.7% of cases with 
multi-loculated empyema.

In our experience [27, 63] up to 2012, we treated 77 patients 
(62 with Medical Thoracoscopy and 15 with pleural drainage) 
with infectious pleural effusion acquired in the community; 49 
of these 77 patients presented with loculated effusions, 16 with 
organised effusion and 12 with free effusion. We obtained a 
therapeutic efficacy that did not require further treatment in 
73/77 (95%) patients. Only in four patients (two with multi-
loculated effusion and two with organised effusion) did we 
have to turn to the thoracic surgeon; in all these four cases, 
however, our intervention was unfortunately too late, as the 
patients had been transferred to us from other departments 
after 10 to 15 days of hospitalisation in which only antibiotic 
therapy had been administered! In the 73 patients treated by 
us, we always performed intrapleural therapy with Urokinase. 
The results obtained (.  Table  10.5) were the subject of a 
Specialisation thesis in Pneumology [27].
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.       Table 10.5  Results obtained in our experience in 77 patients

Type of the effusion Efficacy of the therapy
n = %

Free pleural effusion 12/12 100

Loculated pleural effusion 47/49 96

Organised pleural effusion 14/16 87

Total 73/77 95

Medical Thoracoscopy is 
an excellent tool to 
manage the patient with 
complicated effusion and/
or empyema.

It requires specific 
skills and must be done 
without delay.

The use of medical thoracoscopy enables us to achieve 
excellent results even in particularly complex effusions. In the 
Sumalani et al. study [64], 160 patients who had these charac-
teristics were treated with this method: presence of empyema 
for over 30 days, lack of response to antibiotic therapy, failure 
of treatment with pleural drainage, and all multi-loculated 
empyemas at thoracic ultrasound; there were 102 tuberculous 
and 58 non-tuberculous empyemas. Medical Thoracoscopy 
was performed under local anaesthesia in an endoscopic room 
with a 10  mm thoracoscope. Fibrinolytics were not used. 
Complete resolution was achieved in 57.5% of patients and 
partial resolution in 36.25% without the need for further inter-
ventions, so medical thoracoscopy was successful in 93.75% of 
cases. .  Table 10.6 summarises the results obtained in differ-
ent experiences with success in 75% to 100% of cases.

A recent Cochrane study [65] considered eight randomised/
controlled trials for a total of 391 patients, comparing VATS 
with chest drainage + fibrinolytics, and concludes there are no 
significant differences in mortality between surgical and non-
surgical treatment; the only advantage of VATS is the reduc-
tion in the length of hospitalisation.

This datum also confirms that the discussion remains 
‘open’, and much depends on the local skills involved in the 
management of this serious disease.

In case of therapeutic failure of drainage or Medical 
Thoracoscopy, surgical treatment with VATS or thoracotomy 
with decortication is indicated [66].

Unfortunately, many Pulmonologists consider it easier to 
entrust the patient to the Thoracic Surgeon and therefore 
avoid resorting to Interventional Pulmonology, which requires 
great competence, experience … but also a lot of passion!

One of the most important factors affecting the prognosis 
of a patient with pleural empyema, in addition to the skills 
that the Pulmonologist should have, is therefore … to which 
department he has the good or bad luck to be sent by the 
emergency department!
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We here report the case of a 26-year-old woman, at 4 months 
of pregnancy. Her remote pathological history revealed noth-
ing of significance. For about a week, she had had high fever 
(39 °C), dry cough and left chest pain. She was treated by the 
General Practitioner with Paracetamol and with unspecified 
antibiotic therapy. Due to the persistence of the symptoms, 
she was admitted to our department in March. Physical exam-
ination of the chest revealed dullness in the left hemithorax 
with abolition of the tactile fremitus and absent breath sounds 
on auscultation.

A chest X-ray was then performed (.  Fig. 11.1) with ade-
quate protection of the abdomen, which confirmed the pres-
ence of a significant left pleural effusion. The blood tests were 
as follows: red blood cells: 3,880,000 Hb: 10.9, white blood cell 
count: 6950 (neutrophils: 72%), ESR: 72, D-dimer blood test: 
2591 (N.V. 0–245).

A thoracentesis was performed immediately with removal 
of more than 1 L of intense yellow pleural fluid. A chemical 
and physical examination was performed with the following 
results: total protein concentration: 4.1 g/dL (in serum: 5.9), 
LDH 1101 mg/dL (in serum: 385). A differential cell count of 
the pleural fluid was performed with the following finding: 
lymphocytes 61%, eosinophils 38%, polymorphonuclear leu-
kocytes 1%. The pH of the pleural fluid was 7.36.

Empiric antibiotic therapy was started with 4 g of piper-
acillin/0.5  g of tazobactam every 8  h. The pleural fluid was 

.      . Fig. 11.1  Chest X-ray performed on admission
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sent to the laboratory for complete microbiological investiga-
tions: Direct examination did not reveal bacteria and in par-
ticular no alcohol acid-resistant bacilli; the Nucleic Acid 
Amplification Test (TB-NAAT) for M. tuberculosis was nega-
tive.

After 7 days of therapy, the patient reported reduction in 
chest pain and decrease in fever (37–37.5 °C); at the physical 
examination of the chest, left posterior dullness persisted with 
reduction of the tactile fremitus, for which a second chest 
X-ray was performed (.  Fig. 11.2), which demonstrated the 
persistence of the left effusion, albeit of reduced size.

The ultrasound-guided posterior thoracentesis was 
repeated, with aspiration of about 100 mL of turbid yellow 
pleural fluid, which still had the characteristics of the exudate. 
The differential cell count was repeated with an increase in the 
lymphocyte component (84%); pH: 7.25. The negativity of the 
AFB smear and of the TB-NAAT was confirmed in the micro-
biological examination of the pleural fluid.

In consideration of the marked lymphocytosis of the pleu-
ral fluid, the suspicion of tuberculous effusion arose (see the 
7 Chap. 13) despite the negativity of the microbiological tests, 
and therefore the need for biopsy confirmation, for which the 
patient was advised to undergo a medical thoracoscopy. After 
an adequate explanation of the examination and of its possi-
ble side effects, the patient gave her written consent.

.      . Fig. 11.2  Chest X-ray performed after 7 days of  hospitalisation
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On the 12th day after admission, Medical Thoracoscopy, 
preceded by an ultrasound of the chest, was carried out in the 
endoscopy suite, with the patient in the lateral decubitus posi-
tion with the involved hemithorax exposed, under local anaes-
thesia with 2% lidocaine and moderate sedation using 
midazolam, in accordance with the technique described by 
Boutin [1] using a rigid 7-mm trocar (Wolf).

The ultrasound showed the presence of a layer of pleural 
fluid of about 2 cm sufficient for insertion of the instrument 
(.  Fig. 11.3). We then proceeded with local anaesthesia, inci-
sion and introduction of the instrument in the left axillary line 
on ultrasound indication.

During the examination, performed under local anaesthe-
sia and well tolerated by the patient, about 40 mL of mani-
festly purulent pleural fluid were aspirated; lymphocytes were 
97% of the cells present and the pH had dropped to 7.17. After 
removal of abundant fibrin, only the exploration of a limited 
portion of the pleural cavity was possible; the parietal pleura, 
despite the poor quality of the photo, was markedly thickened 
and hyperaemic (.  Fig. 11.4). The appearance of the pleural 
fluid was manifestly purulent with 97% of lymphocytes!

Repeated biopsies and fibrin removals were performed. 
The day after the thoracoscopy, the results of the microbio-
logical tests performed on the biopsies, on the fibrin and on 
the pleural fluid arrived, which demonstrated the positivity of 
both the AFB smear and the PCR. The histological examina-
tion also confirmed the diagnosis of tuberculous pleurisy.

The classic anti-tuberculosis therapy was then set up (iso-
niazid, rifampicin, pyrazinamide, ethambutol for 2  months 
and then isoniazid and rifampicin for another 4 months), not 

.      . Fig. 11.3  Chest ultrasound performed before the thoracoscopy
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.      . Fig. 11.4  Thickened and hyperaemic parietal pleura with the forceps 
closed

associated with cortisone therapy. The therapy was carried out 
until September with regular clinical, ultrasound and labora-
tory checks, and was shared with the Gynaecologist who was 
treating the lady. The culture test had shown the lack of resis-
tance to anti-tuberculosis drugs. Anti-tuberculosis drugs can 
be used safely in pregnancy [2–5]. The clinical course pro-
ceeded smoothly without complications, and the end of the 
therapy coincided with the childbirth, when she gave birth to a 
beautiful baby!

Conclusive Comments
The clinical case presented lends itself  to some comments, in 
particular regarding the decision taken to perform Medical 
Thoracoscopy, which made it possible to reach a definite diag-
nosis, and which in other clinical settings not familiar with the 
manoeuvres of Interventional Pneumology would not have 
been taken:

55 It was right to include the differential cell count, which 
demonstrated the lymphocytosis, since, despite the nega-
tivity of the microbiological tests, it was this that led to 
suspected TB.

55 Perhaps in other environments, the lymphocytosis would 
not even have been sought, or else on the evidence of lym-
phocytosis, an “ex adiuvantibus” therapy would have been 
undertaken; we have never taken this type of therapy into 
consideration in other clinical cases, let alone in a preg-
nant young woman!
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55 We decided to propose Medical Thoracoscopy to the 
patient, as the only method that could have clarified the 
nature of the effusion; the young patient understood the 
importance of the exam, and accepted it.
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A 21-year-old man was hospitalised by another department 
because for about 2  months he had been reporting stinging 
pain in the left chest and cough; in the previous week, he had 
presented fever (max 38.5  °C) and general malaise. At the 
physical examination of the thorax, there was dullness in the 
lower half  of the left thorax with abolition of the tactile frem-
itus. A chest X-ray was taken (.  Fig. 12.1), which documented 
the presence of left pleural effusion. The blood tests were as 
follows: red blood cells: 5,460,000; Hb: 15.3; white blood cell 
count: 7500 (N: 67.8%; L: 20.7%; M: 6.2%; E: 3%); ESR: 18; 
PCR: 33.7; HBsAg positive. Nothing relevant was found in the 
other blood tests.

Left posterior thoracentesis was performed with aspiration 
of 1150  cm3 of pale yellow pleural fluid. It was an exudate 
with 5.2  g/dL of proteins and with a PF/serum LDH ratio 
>0.6. Complete microbiological examination of the pleural 
fluid was performed, with the absence of bacteria; pleural fluid 
was negative on microscopy for acid-fast organisms and no 
mycobacteria grew in culture; TB-NAAT was also negative. 
The cytological examination of the pleural fluid documented 
lymphocytosis (but the differential cell count was not per-
formed).

After thoracentesis, a CT scan of the chest was performed 
(.  Fig. 12.2), which documented a left basal pleural effusion 
associated with a parenchymal consolidation in the left lower 
lobe and hilar and mediastinal lymph node calcifications.

.      . Fig. 12.1  Chest X-ray at the time of  admission
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.      . Fig. 12.2  CT scan of  the chest

.      . Fig. 12.3  CT scan shows parasternal oval lesion

A normal endoscopic picture was revealed on fibre optic 
bronchoscopy; selective bronchial washing was performed at 
the level of the anterior segment of the left basal pyramid for 
complete microbiological examination including AFB smear, 
TB-NAAT and culture examination; all investigations were 
negative.

The following antibiotic therapy was administered: amoxi-
cillin 1 g + clavulanic acid 200 mg IV every 8 h, levofloxacin 
500  mg/day per os; complete remission of symptoms was 
achieved, and the patient was discharged on the 10th day.

The patient was well for 16 months, when finally he came 
to our department as he presented a painful swelling in the 
sternal region, without fever. A CT scan of the chest was per-
formed (.  Fig.  12.3), which confirmed the presence of a 
hypodense oval lesion of the anterior chest wall.

The patient was sent to the surgeon, who under local anaes-
thesia evacuated and cleaned the abscess formation; the histo-
logical examination showed a caseous granulomatous 
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inflammation; the microbiological examination, AFB smear 
and culture of the aspirated pus were positive for M. tubercu-
losis, without resistance to anti-tuberculous drugs. Skeletal 
tuberculosis accounts for 1–3% of patients with mycobacterial 
infection. Any bone can be a site for tuberculosis, although 
involvement of the sternum is quite rare [1].

In view of the response of the microbiological examina-
tion, classic anti-tuberculous therapy was started with four 
drugs for the first 2 months (rifampicin, isoniazid, ethambutol 
and pyrazinamide) followed by 4  months of treatment with 
rifampicin and isoniazid. The symptoms completely resolved 
with anti-tuberculous therapy.

The topic of infectious pleural effusion therapy is addressed 
in the 7 Chaps. 10 and 13. In particular, however, it should be 
remembered that in the literature it is reported that empirical 
treatment with fluoroquinolones is associated with a delay in 
the diagnosis and treatment of tuberculosis [2] and with the 
risk of developing resistance to quinolones. The “European 
union standards for tuberculosis care” [3] remind us that, since 
fluoroquinolones are active against mycobacteria, they can 
cause a temporary improvement in patients with tuberculosis 
and should therefore be avoided.

Conclusive Comments
The case report here presented invites various comments, not 
intended as a criticism of the physicians who followed this 
patient at the start, but rather as points for serious reflection:

55 Too much faith was placed on the negativity of the micro-
biological examination of the pleural fluid.

55 Too little importance was given to lymphocytosis (also 
without differential cell count) of the pleural fluid.

55 The presence of hilar and mediastinal lymph node calcifi-
cations in a man as young as 21 should have aroused sus-
picions.

55 In this situation, a medical thoracoscopy would have been 
diagnostic and would have avoided the subsequent para-
sternal recurrence.

55 Antibiotic therapy with levofloxacin: the BTS 2010 guide-
lines on infectious pleural effusion do not even include 
quinolones in the therapy for this type of effusion.
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kPremise
I begin this chapter with a curious episode. I had been called 
for a consultation in a medical department of our hospital for 
a young male patient with pleural effusion which had started 
with fever and chest pain. After having visited the patient and 
seen the clinical documentation, I expressed my hypothesis to 
my colleague: it’s an infectious pleuritis, and it could also be a 
tuberculous effusion. The colleague asked me an incredible 
question: and why should he have tuberculosis?

In the previous chapter, introducing infectious pleural effu-
sions, I reported our experience in which 20% of effusions 
with infectious aetiology were tuberculous.

Tuberculous pleural effusion accounts for about 25% of 
cases of extra-pulmonary tuberculosis [1], with a slightly lower 
incidence than lymph node tuberculosis. The most frequent 
clinical manifestation is simple tuberculous pleurisy, while 
tuberculous empyema (.  Fig. 13.1) is rarer and generally eas-
ier to diagnose as it is often associated with parenchymal or 
bone TB and richer in M. tuberculosis.

.      . Fig. 13.1  Right tuberculous empyema associated with bone TB

In our experience, 20% of 
effusions with infectious 
aetiology were tuberculous.
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13.1  �Clinical, Laboratory and Radiological 
Picture

The clinical picture of tuberculous pleurisy is not indicative 
and is similar to that of acute infectious pleurisy of other aeti-
ology [2]. The possible tuberculous aetiology must always be 
evaluated in the face of an infectious effusion, and therefore, it 
is necessary to strictly follow an adequate diagnostic path. The 
clinical picture is usually characterised by an acute or sub-
acute onset with fever, cough and chest pain; side symptoms 
can be night sweats, malaise, weight loss and dyspnoea.

The first investigation that is performed is a chest X-ray, 
which should always be done in two projections. This is almost 
always followed by an ultrasonography, which provides fur-
ther information on the type of effusion and the best place to 
perform the thoracentesis. The great usefulness of imaging is 
that it also highlights the possible coexistence of parenchymal 
lesions and therefore addresses the diagnostic doubt.

The effusion is generally a unilateral lymphocytic exudate, 
with a low glucose level, and in rare cases can be blood-tinged; 
it is rarely massive.

The presence of associated lung lesions varies according to 
different experiences from 39% [3] to 86% [4]. Therefore, a CT 
scan of the chest, better if  performed after thoracentesis, is 
crucial to establish if  there are parenchymal lesions that are 
not always clearly evident in a chest X-ray. In our experience, 
CT scan confirmed parenchymal lesions in 35% (18/52) of 
patients. The CT scan of .  Fig.  13.2 is from a 50-year-old 
woman with left pleural effusion, who for 30 days had com-

.      . Fig. 13.2  Micronodulation, ground glass areas and thickened septa in 
the left upper lobe

The clinical picture is non-
specific and similar to that 
of other infectious pleurisies.

The possible presence of 
concomitant parenchymal 
lesions is important.
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plained of cough and fever. Chest X-ray was not conclusive 
regarding the possible parenchymal involvement; CT scan per-
formed after thoracentesis revealed small non-calcific nodules 
with ground glass density, thickening of the septa and thicken-
ing of the mediastinal pleura in the left upper lobe. The CT 
picture was considered dubious by the radiologist. The pleural 
fluid had marked lymphocytosis (97%), and all microbiologi-
cal tests were negative, including AFB smear and TB-NAAT. A 
fibre optic bronchoscopy was then performed with selective 
bronchial lavage in the left upper lobe, which enabled the M. 
tuberculosis to be isolated.

Blood laboratory tests in tuberculous pleurisy are not 
indicative. Pleural fluid cytology almost always documents 
lymphocytosis (see below). Mantoux test can be negative in up 
to 30% of immunocompetent patients [5] and up to 60% of 
immunocompromised patients.

ADA, gamma-interferon and quantiferon have the limita-
tions of not being available in all hospitals and in any case of 
presenting false negatives and false positives. In Italy, they are 
not routinely used. ADA in particular, which enjoys extensive 
use in many countries, depends on the prevalence of tubercu-
lous pleurisy in a certain area; in Italy, where the prevalence is 
low, the positive predictive value (PPV) is 50% [6]. In any case, 
the results of these tests cannot be equated with the presence 
of M. tuberculosis in the pleural fluid or in biopsies, and can 
only be useful if  inserted in the correct clinical and radiologi-
cal context and supported by microbiological data of the pleu-
ral fluid and pleural biopsies and by the finding of the 
histological examination of pleural biopsies. Otherwise, merely 
on the basis of the positivity of a marker and without a micro-
biological examination including the important assessment of 
possible resistance to choose the correct antibiotic therapy, the 
patient could receive a potentially inefficient therapy with side 
effects.

The BTS guidelines [7] recall that tuberculous pleurisy is a 
treatable cause of lymphocytic pleural effusion and reiterate 
the need for a confirmatory pleural biopsy. They also remind 
us to avoid empirical anti-tuberculous therapy on account of 
its potential side effects, and to widen the investigations on the 
pleural fluid and to perform a pleural biopsy to reach a precise 
diagnosis [7].

The markers are only 
indicative and never 
diagnostic.

BTS Guidelines: tuberculous 
pleurisy is a treatable cause 
of lymphocyte effusion 
(lymphocytes ≥50%).
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13.2  �Study of the Pleural Fluid: Importance 
and Limits

Tuberculous pleural effusion is almost always a lymphocytic 
effusion. A lymphocytic effusion is also typical of the follow-
ing situations [8]: neoplastic pleurisy, heart failure effusion, 
yellow nail syndrome and lymphoma. This means that the 
presence of a lymphocytic effusion, particularly if  associated 
with clinical signs and symptoms (fever and chest pain) indica-
tive of an infectious effusion, greatly narrows the diagnostic 
hypotheses.

For this reason, the lymphocytic characteristic of the pleu-
ral fluid is an element of great diagnostic importance and, 
even if  not pathognomonic, it can be indicative for hypothesis-
ing the tubercular nature of the effusion; this implies that the 
differential cell count of the pleural effusion should always be 
made. Valdés [9] reports that in 95% (157/165) of tuberculous 
effusions, the percentage of lymphocytes was greater than 
50%. The pleural effusion is always an exudate and is neutro-
philic only at the initial stages (at most in the first 15 days or 
so), but then there is a change towards lymphocytosis [10]. So 
there is a neutrophilic tuberculous effusion in the first days 
and a lymphocytic effusion at the next stage. These two situa-
tions give rise to important differences, which it is essential for 
the physician to know. At the initial phase, the neutrophilic 
phase, as demonstrated by Bielsa [11], the positive finding of 
M. tuberculosis in the pleural fluid is more frequent than at the 
subsequent lymphocytic phase (50% compared to 10%).

13.3  �Our Experience

In our experience for the diagnostic approach to pleural effu-
sion of suspected tuberculous origin, we used the diagnostic 
path below (.  Fig. 13.3), for the details of which we refer to 
our scientific work [12].

Only the most significant aspects of our case studies are 
presented below.

There are 52 patients with tuberculous pleural effusion: 20 
women (mean age 39 years) and 32 men (mean age 45 years). 
Twenty-eight out of 52 (53.8%) patients were non-European 
(most of them from India or Africa). .  Figure 13.4 represents 
the distribution of our patients based on age and provenance. 
It is clear that the non-European patients were the youngest 
and that most of the over 60s were Italians.

It is important to perform 
the differential count of the 
cells of the pleural fluid.

In the first 15 days, the 
pleural fluid is ‘neutrophilic.’
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.      . Fig. 13.4  Distribution of  our patients based on age and provenance

In 34 patients (65%), there were no parenchymal lesions 
associated with effusion, while in 18 (35%), there were also 
pulmonary lesions. In 51/52 patients, there was a lymphocytic 
effusion (≥50%), and in as many as 44/51 (86%), the percent-
age of lymphocytes was >85%.

We consider it important to describe the only clinical case 
in which the effusion was not lymphocytic. This was a 43-year-
old Indian male patient. He turned to the emergency room for 
high fever (39 °C) and acute pain at the base of the right tho-
rax. A chest X-ray (.  Fig. 13.5) and an abdominal ultrasound 
were performed; both were negative. The patient was dis-
charged with unspecified antibiotic therapy.

After 3 days, the patient returned to the emergency depart-
ment because of the persistence of chest pain and fever and 
the onset of dyspnoea. Chest X-rays and a chest CT scan were 
done for suspected pulmonary embolism. The presence of 
embolism was excluded, but right pleural effusion was docu-
mented and the patient was hospitalised in our department. A 
pleural ‘pig tail’ drain was placed on the right (.  Fig. 13.6) 
and 500 mL of yellowish pleural fluid with the characteristics 
of the exudate were aspirated; differential cell counts docu-
mented the presence of 95% neutrophils. A Quantiferon test 
was also performed, which resulted negative.

The direct microbiological examination and the nucleic 
acid amplification tests on the pleural fluid were negative, but 
after 30 days, the positive culture test of pleural fluid for M. 
tuberculosis without resistance to anti-tuberculosis drugs was 
received. The patient had already been discharged with 
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.      . Fig. 13.5  Chest X-ray taken on 29 October

.      . Fig. 13.6  Chest X-ray performed on November 4th after pig tail drain 
placement

non-specific antibiotic therapy; he was contacted and the clas-
sic standard anti-tuberculosis therapy began.

The peculiarity of this clinical case consists in the fact that 
we had the opportunity to study the patient right at the onset 
of his clinical history; in fact, at the first access to the emer-
gency room the effusion was not yet present, or at least not 
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evident at chest X-ray! The fact that the effusion was neutro-
philic is therefore not a surprise, but in line with what we said 
previously, namely, that at first the tuberculous pleural effu-
sion is neutrophilic. This was therefore an exception; in usual 
clinical practice, when one approaches the patient, the ‘neutro-
philic’ phase of the effusion is already over and the effusion is 
‘lymphocytic’.

An interesting scientific work relating to lymphocytosis of 
the pleural fluid and its clinical importance [13] reports the 
results obtained on 382 patients affected with tuberculous 
pleurisy; 83% of these patients had lymphocytosis >55% and, 
the percentage of lymphocytes was associated with a negative 
correlation to the probability of obtaining a positive culture 
test of the pleural fluid.

.  Table 13.1 shows the results of the microbiological tests 
on pleural fluid, sputum and bronchoaspirate in our series, 
and .  Table  13.2 shows the results of the microbiological 
tests on pleural materials.

AFB smear of pleural fluid was positive only in 1/52 
patients, TB-NAAT in 8/43 (18.6%) and pleural fluid culture 
was positive in only 9/52 (17%) patients. These data confirm 
how misleading it is to consider as significant  – as unfortu-
nately so often happens – the negativity of the direct and cul-
ture examination of the pleural fluid! So, if  we consider that 
lymphocytosis is present in about 90% of cases and yet the 
positivity of the culture test is 17%, why is only the microbio-
logical examination usually trusted?

In our experience, the examination that allowed for the 
highest diagnostic yield was the pleural biopsy culture, posi-
tive in 29/46 (63%) patients. Pleural fibrin is also a very impor-
tant diagnostic material and must always be collected during 
thoracoscopy and sent to the microbiology laboratory for a 
direct and culture examination (positive culture test in 40% of 

.      . Table 13.1  Microbiological results on pleural fluid, sputum and 
bronchoaspirate

Material Positive 
AFB smear

Positive 
TB NAAT

Positive 
culture

Pleural fluid 1/52 8/43 9/52 
(17%)

Sputum in 11 patients with 
lung lesions

0/11 0/11 2/11 
(18%)

Fibre optic bronchoscopy 
in 18 patients with lung 
lesions

2/18 5/18 9/18 
(50%)

Negative correlation between 
lymphocytosis and positivity 
of the pleural fluid culture

in 17% of our patients, the 
culture test on pleural fluid 
was positive;
in 90% of cases 
lymphocytosis was present

The most suitable materials 
for diagnosis:

55 pleural biopsy
55 pleural fibrin
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.       Table 13.2  Microbiological results on pleural materials

Microbiological results on pleural materials
Diagnostic yield

AFB smear on pleural fluid 1/52 (1.9%)

Culture from pleural fluid 9/52 (17%)

AFB smear from pleural biopsies 3/46 (6.5%)

Culture from pleural biopsies 29/46 (63%)

Culture of pleural fibrin 11/27 (40%)

It is important to consider 
the possible coexistence of 
parenchymal lesions

The M. tuberculosis is in the 
pleural cavity and must be 
looked for!

cases); in one of our patients, we obtained the diagnosis only 
with a positive fibrin culture test! All patients had a histologi-
cal picture compatible with tuberculous pleurisy.

The result we obtained in the 18 patients with parenchymal 
lesions is also significant; in 50% (9/18) we obtained a positive 
culture of M. tuberculosis by fibre optic bronchoscopy.

Seven out of the 18 patients with parenchymal lesions had 
no sputum; we obtained a positive culture of sputum in only 
two of the remaining 11 (18%). In the literature, a high bacte-
riological yield (about 50%) on induced sputum is reported 
even in patients who had pleural effusion, but without paren-
chymal lesions [14]; therefore, despite having no direct experi-
ence, we recommend, when possible, not to neglect this 
diagnostic possibility.

If  we compare the results obtained in our series from the 
culture tests of the pleural fluid and pleural biopsy with those 
of the literature (.  Table 13.3), we can see that the yield of the 
pleural fluid is low, but not the lowest, while the positivity of 
the pleural biopsy culture stands at the same values as those of 
the other authors. This means that if  M. tuberculosis is sought 
in the pleural cavity it is present in the majority of cases, but it 
must be sought in the most suitable material, therefore, not 
only in the fluid, but especially in the pleural tissue!

The initial event in the pathogenesis of tuberculous pleu-
risy is the rupture of a small sub-pleural caseous focus in the 
pleural space [15]; mycobacterial antigens enter the pleural 
space and interact with T cells previously sensitised to myco-
bacteria; the cause of the effusion is therefore a delayed hyper-
sensitivity response to mycobacterial antigens in the pleural 
cavity [10].

Quantiferon test was performed in only nine patients and 
was positive in five (55%); according to our experience, there 
are no elements to indicate that it is useless, but none to indi-
cate that it is useful!
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.      . Table 13.3  Diagnostic yield of  microbiological tests on pleural 
samples (fluid and biopsy)

Pleural fluid Pleural biopsy

Berger HW, CHEST 1973 [20] 24% 65%

Epstein DM, CHEST 1987 [21] 35% 47%

Seibert AF, CHEST 1991 [22] 58% 67%

Haro M, Enf Inf Micr Clin 1996 [23] 27% 61%

Kirsch CM, CHEST 1997 [24] 69% 69%

Conde M, AJRCCM 2003 [14] 11% 62%

Diacon A.H. ERJ 2003 [25] 7% 76%

Personal experience [12] 17.3 63%

A culture test for possible 
drug resistance is essential!

If  we had not performed medical thoracoscopy, the diag-
nosis would have been made in only 15/52 (28.6%) of the 
patients; the lack of the results obtained with thoracoscopy 
would have enabled only a generic diagnosis of ‘nonspecific 
infectious pleurisy’ in the remaining patients. So looking into 
the pleural cavity with the thoracoscopy was similar to open-
ing Pandora’s box. In our series, in 4/28 (14%) non-European 
patients, we isolated resistant mycobacteria: two isoniazid-
resistant, one resistant to rifampicin and one MDR-TB. In all 
four patients, we already had the positivity of TB-NAATs in 
the pleural fluid. The MDR-TB patient was a young Moldavian 
woman, 25 years old; she was in the 11th week of pregnancy 
[16]. She arrived in our ward because of high fever and dys-
pnoea and with a large left pleural effusion (more than 3 L). 
Following the appearance of genital bleeding, she underwent a 
gynaecological examination which documented an internal 
abortion with ‘blighted ovum’ [17]. Cytological examination 
of the pleural fluid with differential counts showed marked 
lymphocytosis (98.4%). Microbiological tests of the pleural 
fluid were negative; only TB-NAAT was positive. A medical 
thoracoscopy was then performed, which showed marked 
inflammation of the parietal pleura with widespread micronod-
ulation. The microbiological examination on pleural biopsies 
was positive and led to the isolation of an MDR-M. tuberculo-
sis; the histological examination was positive and showed a 
granulomatous inflammation with necrotising epithelioid and 
giant cellular cells. Therapy with pyrazinamide, ethambutol, 
moxifloxacin, linezolid and amikacin was performed with 
complete resolution of the symptoms.
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If  we had limited ourselves to the positivity of the TB-
NAAT and had started the therapy without performing the 
thoracoscopy and without the culture obtained on the pleural 
biopsy, we would have prescribed a useless therapy.

To reiterate the importance of thoracoscopy in the diagno-
sis of tuberculous pleurisy, a recent work [18] reports the 
results obtained in various experiences in tuberculous pleurisy 
with thoracoscopy (.  Table  13.4). Specificity is 100%, and 
sensitivity ranges from 90% to 100%.

The endoscopic pictures found in our experience were 
mainly of two types: at the early stages (.  Fig.  13.7a) the 
presence of micronodules in the parietal pleura and, at later 
stages (.  Fig. 13.7b), generic signs of marked inflammation 
in the pleura. The latter was the case of this 40-year-old HIV 
positive patient, who had had right pleural effusion with dys-
pnoea and chest pain for several months, and in whom the 
diagnosis was obtained only through the histological examina-
tion of the thoracoscopic pleural biopsy (.  Fig.  13.8); all 
microbiological tests (pleural fluid, fibrin and pleural biopsy) 
were negative.

Some authors also argue the usefulness of  blind pleural 
biopsy with Abrams needle in suspected tuberculous pleurisy 
as the diagnostic yield is high. In Italy, the method is used 
only in a few centres. In a study performed on 248 patients 
with tuberculous pleurisy, the biopsy revealed the typical 
granulomas in 80% of patients and the biopsy tissue culture 
was positive in 56% of cases [6]; this particularly high diag-
nostic yield is explained by the widespread extension of the 

.      . Table 13.4  Use of  medical thoracoscopy in the diagnosis of 
tuberculous pleurisy. Adapted with permission from Anevlavis 2019 
[18]

Study Patients with TB 
effusion

Sensitivity Specificity

Sakuraba (2006) 
[26]

32 93.8 100

Diacon (2003) [25] 42 100 100

Hansen (1998) [27] 3 100 100

Casalini (2018) [12] 52 100 100

Thomas (2017) [28] 344 90 100

Wang (2015) [29] 333 99 n/a

Often the endoscopic picture 
is indicative.
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a b

.      . Fig. 13.7  Endoscopic pictures in tuberculous pleurisy; (a) early stage (b) late stage

inflammatory process to the parietal pleura; see .  Fig. 13.3 in 
the 7 Chap. 6.

13.4  �Therapy

The therapy for tuberculous pleurisy is the same as for other 
forms of tuberculosis, and therefore, reference should be made 
to the literature for therapeutic schemes. As already pointed 
out, in order to start therapy correctly, it is important to have 
a culture test available with tests of sensitivity to anti-
tuberculous drugs.

It should be noted that no therapeutic scheme of any 
guideline recommends combining cortisone, and that even a 
recent Cochrane study [19] does not suggest this therapy since 
it is useless; the use of cortisone is only recommended for men-
ingeal and pericardial TB.

.      . Fig. 13.8  Histological examination of  the pleural biopsy

129
Tuberculous Pleural Effusion



13

Fundamental role of 
Interventional Pulmonology 
and in particular of Medical 
Thoracoscopy

.      . Table 13.5  Gold standard for the diagnosis of  tuberculous 
pleurisy

Diagnosis of tuberculous pleurisy

By identification of M. tuberculosis

1. in pleural fluid

2. in sputum, bronchoaspirate (BAL)

3. in pleural biopsy or pleural fibrin

By pleural histology

1. with blind pleural biopsy

2. with thoracoscopic biopsy

It can be concluded that the gold standard for the diagno-
sis of tuberculous pleurisy is therefore the identification of M. 
tuberculosis and/or compatible histological examination 
(.  Table 13.5).

The complete diagnostic process for pleural effusion of 
suspected tuberculous origin cannot be separated from the 
differential cell count analysis of the pleural fluid and the use 
of Interventional Pulmonology methods (.  Fig.  13.3). 
Medical Thoracoscopy and Fibre optic bronchoscopy, the lat-
ter in particular in effusions associated with parenchymal 
lesions, are indispensable tools. The search for M. tuberculosis 
in pleural fluid rarely leads to the diagnosis, while the presence 
of lymphocytosis should always be sought as it can be an 
important guiding element in the diagnosis. In most patients, 
however, the diagnosis can only be made with pleural biopsy. 
Tissue is the issue.
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Idiopathic pleural effusion is a topic for which, because of the 
different interpretations and different approaches in managing 
it, there is no clarity in the scientific literature.

Without claiming to solve the problem, let’s try to tackle 
this topic with the hope of shedding some light and, if  possi-
ble, even giving some advice!

The diagnostic path of the pleural effusion includes a com-
plete clinical evaluation of the patient with radiological tests, 
all the indicated laboratory blood tests, all possible investiga-
tions on the pleural fluid, and also the use of pleural biopsies, 
indispensable in many clinical pictures, as in about 25% of 
cases, the precise diagnosis can only be reached with pleural 
histology.

Medical Thoracoscopy is certainly the best method of 
obtaining biopsies on account of its high diagnostic yield and 
because it usually (in approximately 90%–95% of cases) allows 
us to successfully complete the diagnostic path. But, even after 
a careful and complete diagnostic process, a certain number of 
pleural effusions remain without a definite diagnosis. All of us 
have happened to be disappointed when a non-orientative his-
tological diagnosis arrived from Pathological Anatomy – from 
samples on which we had placed all our hopes for a definite 
diagnosis!

The histological diagnoses we receive in these situations are 
generic and not indicative: usually non-specific pleuritis, 
fibrinous pleuritis or pachypleuritis. It is like calling it ‘pleuri-
tis X’.

A histological diagnosis of ‘non-specific pleuritis/fibrosis’ 
(NSP) is defined if  the histology report of the pleural tissue 
revealed any of the following: reactive fibrous pleural thicken-
ing, fibrinous pleurisy, fibrosis, florid reactive change, fibrous 
connective tissue, chronic inflammation, benign change or 
dense fibrous tissue, in the absence of malignant pleural infil-
tration, granulomata, pleural vasculitis or evidence of bacte-
rial infection [1].

The diagnostic path of the 
pleural effusion must be 
complete!

We face a generic histo-
logical diagnosis of NSP or 
similar
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Therefore, although NSP is a detailed and precise defini-
tion, it only helps us to exclude, at least temporarily – as in 
some cases, the patient’s follow-up yields some surprises – neo-
plasms and TB, and is not indicative of other pathologies. In 
fact, non-specific pleuritis is common to many benign patholo-
gies (also in transudative effusions) [2], the diagnosis of which 
hinges not only on the histological data but also on a correct 
diagnostic approach taking into account the clinical context: 
in effusions associated with drugs or in those associated with 
connective tissue diseases, or in benign asbestosic effusions 
and in many other situations.

The incidence of NSP varies in the different experiences 
from 5% to 30% [2].

It is therefore essential, after completing the diagnostic 
process, to plan a careful follow-up of the patient, of varying 
duration in the different clinical experiences, but certainly not 
less than 1 year [3].

.  Table  14.1 shows some clinical experiences relating to 
patients for whom the histological diagnosis of NSP was made 
and who were followed up over time with follow-ups varying 
in duration [1, 3–8].

The most important datum that emerges from this table, 
and from other similar experiences published in the literature, 
is that in most of these patients during the follow-up (of differ-
ing duration) a diagnosis of benign effusion (of different 
causes) is made or the diagnosis is not reached, and therefore, 
the effusion is defined as ‘idiopathic’. But in a variable per-
centage, from 5% to 12.3%, the follow-up leads to the diagno-
sis of malignancy (mainly mesothelioma). The final diagnosis 
of idiopathic pleuritis was in a percentage of between 25% and 
80%.

NSP is a common diagnosis 
in many benign pathologies

In 5–12.3% of cases of NSP, 
at follow-up a diagnosis of 
malignancy emerges, in most 
cases of mesothelioma
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14.1  �When Can We Talk About Idiopathic 
Pleural Effusion?

Are NSP and idiopathic pleuritis the same? There is discrep-
ancy in the literature; for example, for Reuter [9] the two diag-
noses are considered the same. For some authors, the term 
‘idiopathic’ is arbitrarily attributed to a pleural effusion in 
which repeated cytological examinations of the pleural fluid 
are negative, for others when the definitive diagnosis is not 
reached even with pleural biopsies. We believe that the term 
‘idiopathic pleural effusion’ should be used only in cases in 
which, in addition to the negative pleural biopsies performed 
by medical thoracoscopy or VATS, an adequate follow-up has 
been undertaken and a definite diagnosis has not been reached; 
in reality, therefore, ‘idiopathic pleural effusion’ does not 
express a diagnosis, but only our diagnostic ‘limits’!

We therefore agree with Wrightson [10]: ‘the term “idio-
pathic pleuritis” is, by definition, a diagnosis of exclusion fol-
lowing exhaustive investigations and judicious follow-up, 
usually over a period of at least 2 years’.

A 1970 NEJM editorial [11] stated that there seemed to be 
an agreement to abandon this term, quoting the 1966 issue of 
Harrison’s textbook of internal medicine [12], which said that 
‘the term ‘idiopathic pleural effusion’ is idiotic from the stand-
point of the physician and pathetic from the standpoint of the 
patient’. After more than 50 years, however, we are still here 
talking about idiopathic pleural effusion!

Other definitions  – such as cryptogenic effusion, which 
expresses the lack of knowledge of the aetiology of pleural 
effusion – have been completely abandoned in the recent scien-
tific literature on pleural pathology; in fact, there is no trace of 
cryptogenic effusion either in the BTS guidelines [13] or in the 
latest version of Light’s book on Pleural Pathology [14]. The 
term currently used for a pleural effusion whose cause is 
unknown is ‘idiopathic pleural effusion’.

Therefore, faced with the diagnosis of NSP obtained from 
histological samples, the most important question is whether it 
really is a benign effusion or a ‘false negative’ [2, 15–17]. A 
false negative can derive from errors in the execution of the 
biopsy, not performed in sufficient depth (it is necessary to 
perform a ‘biopsy within the biopsy’), or from too limited a 
number of samples, or from the presence of widespread adhe-
sions that do not allow for the complete exploration of the 
pleural cavity. In his important book on Practical 
Thoracoscopy, Boutin recommends taking up to 15 to 20 
biopsies of parietal pleura, from widely separate regions of the 
pleura, including the diaphragm and the costovertebral gutter, 
even in the case of normal-looking pleura [18].
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Some might also think that Medical Thoracoscopy has 
limits in diagnostics and that VATS instead improves diagnos-
tic yield; however, there is an interesting and recent work by 
Froudarakis, who compared the diagnostic yield of Medical 
Thoracoscopy and VATS [17] and concluded that the results 
were the same.

A careful and personalised follow-up of the patient is 
important, as suggested by much authoritative literature, espe-
cially if  there are reasons for suspicion: history of suspected 
exposure to asbestos, recurrent effusion, doubtful endoscopic 
picture on thoracoscopy, pleural thickening on CT, fever, 
weight loss or chest pain. The thoracoscopy must always be 
repeated in case of suspicion! If  the medical thoracoscopy did 
not allow for the complete exploration of the pleural cavity 
because of the presence of adhesions, the patient must be sent 
to the thoracic surgeon for an exploratory thoracotomy!

14.2  �Conclusions

55 The patient’s diagnostic workup must be complete and 
include pleural biopsies performed with thoracoscopy.

55 If  a histological diagnosis of NSP or similar is reached, it 
is important to perform a careful follow-up of the patient 
(there is no uniformity of behaviour in the literature in the 
various clinical experiences regarding duration); this fol-
low-up should therefore be personalised for each patient 
based on age, clinical onset, occupational exposure, possi-
ble recurrence of the pleural effusion, possible radiological 
doubts, etc. [8]. Clinical guidelines recommend close obser-
vation of patients with undiagnosed exudative effusions, 
although the follow-up duration and regime is not defined 
[19]. In the case of recurrent effusion, the follow-up should 
include, in addition to clinical checks, the repetition of 
imaging investigations, laboratory tests and certainly all 
laboratory investigations on the pleural fluid and, if  the 
diagnosis is not reached, the repetition of the thoracoscopy 
too.

55 There is no justification for the unfortunately common 
practice of performing ex adiuvantibus therapies, e.g., anti-
tuberculous therapy or cortisone therapy, without knowing 
what is being treated.
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Here, we present the case history of an 85-year-old male ex-
smoker affected by COPD and secondary pulmonary hyper-
tension, admitted to the emergency department for severe 
acute respiratory failure. At admission, the patient was afe-
brile, tachycardic (heart rate 110 bpm) and tachypneic (respi-
ratory rate 34 bpm). Arterial blood gas analysis revealed a pH 
of 7.35, a partial carbon dioxide pressure (PaCO2) of 
65  mmHg, a partial oxygen pressure (PaO2) of 59.5  mmHg 
and an oxygen saturation (SO2) of 86% with oxygen supple-
mentation. Non-invasive ventilation was started, with 0.6 
FiO2, 7 cm H2O support pressure (SP), and 10 cm H2O positive 
end expiratory pressure (PEEP).

A chest X-ray (.  Fig.  15.1) revealed an opacification of 
the left hemithorax from pleural effusion. A chest CT con-
firmed the presence of two left loculated pleural effusions 
(.  Fig. 15.2).

After thoracic ultrasound (TUS) (which diagnosed com-
plex non-septated pleural effusion), a bedside thoracentesis 
was performed in the intensive respiratory unit, yielding foul-
smelling pus. We immediately positioned a Seldinger Cook 
14 F chest drain [1]. We could argue about the use of a small-
bore chest tube for empyema, but in a situation of urgency at 
the bedside of the patient, it undoubtedly has some advan-
tages, being a quick and safe procedure [2].

We started with 100,000  IU Urokinase for 5  days. 
Furthermore, every day regular flushes with saline solution 
were done to maintain the patency of the small-bore catheter.

.      . Fig. 15.1  Chest X-ray at the time of  admission to the emergency depart-
ment
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.      . Fig. 15.2  CT scan of  the chest: loculated left pleural effusion

.      . Fig. 15.3  CT scan after 2 weeks

At the same time, an antibiotic therapy was initiated with 
4 g of piperacillin/0.5 g of tazobactam administered every 8 h 
and 500 mg metronidazole every 12 h [3].

The microbiological examination of the pleural fluid was 
negative, but that is usual in a high percentage of complicated 
pleural infections, up to 40% [4].

After 10 days, the drainage was removed and a CT scan 
was done, which showed the excellent clinical course of the 
pleural infection (.  Fig. 15.3).

Conclusive Comments
55 The presence of an effusion requires an immediate thera-

peutic strategy.
55 Prompt intervention is really important if  the patient is in 

a dangerous clinical situation.
55 Thoracic ultrasound is an indispensable bedside tool.
55 The size and type of pleural drain is an important deci-

sion, to be taken by the pulmonologist.
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55 The use of a small-bore chest drain inserted with the Seld-
inger method is a less invasive technique than the trocar 
method and with practice is a quick and safe procedure.

55 The smaller-bore tubes may be the initial treatment of 
choice for pleural infection.
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A chest drain is by definition a flexible tube that is inserted 
through the ribs into the pleural space.

The drains can vary in size from 6 to 40 F. Most are fenes-
trated to allow for a better outflow of air or fluid and contain 
a radio-opaque strip to identify them radiographically. The 
chest drain must be considered as part of a system that also 
includes an aspiration system to which the drain itself  must be 
connected to allow for the collection of air or fluid. This aspi-
ration system and its management are of equal importance to 
the positioning of the drain.

16.1  �Indications

The pleural drain serves to create a negative pressure in the 
pleural cavity and the resulting re-expansion of the lung by 
removing air or fluid. The main indications [1] are listed in 
.  Table 16.1.

.       Table 16.1  Indications for chest drain placement

Pneumothorax

Pleural effusion:

• � complicated parapneumonic effusion and empyema

• � symptomatic malignant effusion

• � benign symptomatic pleural effusion (heart failure, renal failure, 
cirrhosis) considering the risk–benefit ratio in frail patients

• � refractory effusion (especially neoplastic) to perform pleurodesis

• � haemothorax

• � chylothorax

• � postoperative after thoracoscopy or thoracic, cardiac and oesopha-
geal surgery
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16.2  �Contraindications

There are no absolute contraindications to the placement of a 
drain other than the absence of a useful pleural space, for 
example due to the presence of secondary adhesions to previ-
ous surgery, lung infections or trauma. Relative contraindica-
tions can be the presence of coagulation pathologies or 
diaphragmatic hernias.

16.3  �Patient Preparation

A chest X-ray and often a chest CT scan are usually performed 
before placing a chest drain. But the most important change in 
the practice of interventional pneumology, particularly in the 
placement of a drain, is the general adoption of Thoracic 
Ultrasound (TUS). The scan (which is done in a quick and 
safe way at the patient’s bedside or in the endoscopic room) 
enables us to confirm the indication for the procedure, identify 
the point where the drain should be placed, estimate the quan-
tity and characteristics of the fluid, see if  the pleural effusion 
is free or organised and prevent complications related to an 
incorrect manoeuvre [2].

Before the procedure, a blood clotting profile is necessary 
to avoid bleeding; a non-urgent manoeuvre must be avoided in 
patients on anti-coagulant therapy until the INR is <1.5.

Antibiotic prophylaxis should normally not be necessary, 
but is recommended in the case of thoracic trauma.

The patient’s signed consent to perform the procedure and 
a venous access are also essential.

16.4  �Procedure

The procedure may be subdivided into several points.

16.4.1  �Positioning of the Patient and Point 
of Introduction of the Drain

The patient can be positioned in lateral decubitus on the side 
opposite the drain insertion site with the arm above the head, 
or in semi-supine recumbency, always with the arm above the 
head (.  Fig. 16.1). This is because the drain is ideally placed 
in the so-called ‘safety triangle’ [3]. This area is located between 
the middle and anterior axillary lines, in the fourth or fifth 
intercostal space, passing over the upper edge of the lower rib 

There are no absolute con-
traindications.

The manoeuvre must be 
avoided in patients on anti-
coagulant therapy until the 
INR is <1.5.

The drain is ideally placed 
in the so-called ‘safety 
triangle’.

151
Chest Tube Drainage



16

.      . Fig. 16.1  Positioning of  the patient in decubitus on the side, sitting and semi-supine

The use of narrow catheters 
has increased, favouring 
those positioned with the 
Seldinger technique.

to avoid the intercostal bundle (artery, veins and nerves). The 
fourth intercostal space is normally at the nipple level in the 
male and on the inframammary line in the female. But the 
patient can also be positioned seated if  it is decided, after 
TUS, that posterior access is necessary.

16.4.2  �Choice of Pleural Drain

The drains are measured in French (3 French = 1 mm) and are 
divided into narrow drains (less than or equal to 14 French 
(F)) and wide drains (greater than 14 F). The narrow drains 
used in Italy by respiratory physicians are of two types, the 
Pigtail-type catheter with Seldinger technique or the Unico-
type catheter with a Veress needle, while the wide drains con-
sist of the classic Trocar (.  Fig. 16.2).

In recent years, the use of narrow catheters has increased, 
favouring those positioned with the Seldinger technique. 
Narrow catheters have a lower risk of severe complications, 
are less painful for the patient and require less anaesthesia, are 
quicker to place and provide better patient comfort. Both pul-
monologists and surgeons increasingly use these drains in 
patients presenting with acute symptoms secondary to pneu-
mothorax or pleural effusion. The most frequent problem that 
arises with the use of small-calibre drains is the blocking of 
the discharge: daily washing with physiological or fibrinolytic 
solution is recommended. Narrow drains below 14 F are the 
first choice in the treatment of pneumothorax, pleural effusion 
and empyema. Wide drains should be used when narrower 
ones fail [4].
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The use of TUS is essential.

During local anaesthesia, 
it is advisable to enter the 
pleural cavity with a narrow-
gauge needle to check that 
there really is air or fluid.

.      . Fig. 16.2  Small-bore pig tail catheter, small-bore Unico catheter and large-bore Trocar catheter

In the case of haemothorax, for the obvious reasons linked 
to a high viscosity of these fluids, a wide drain is essential, of 
at least 28–30  F.

Narrow drains can also be left in place and managed at 
home in the case of relapsing malignant pleural effusion 
requiring frequent thoracentesis. The specifications of the nar-
row catheters indicate that they can be left in place for less 
than 2 months. If  longer times are expected, it would be advis-
able to proceed with the placement of a tunnelled catheter.

16.4.3  �Chest Drain Placement

The drain is positioned in the so-called ‘safety triangle’. The 
access point is identified through thoracic ultrasound. The use 
of TUS is essential, especially in complicated patients with a 
medical history of thoracic infections or surgery with the asso-
ciated high possibility of finding adhesions or loculations. The 
material required for positioning a drain is indicated in 
.  Table 16.2.

55 Trocar-type drain placement: for Trocar-type chest drain-
age, a so-called wide-bore chest tube is used. The most used 
gauge is 20 or 24  F. This is an ‘armed’ drain, made rigid by 
a mandrel positioned inside it in order to facilitate penetra-
tion of the chest wall and positioning within the pleural 
cavity. The procedure manoeuvre must be performed in 
sterility to avoid infections. First of all, local anaesthesia is 
practised (20 mL of 2% xylocaine, first on the surface, then 
subcutaneously) which can be associated with analgesics 
(NSAIDs, tramadol, morphine) and sedatives (midazolam) 
in case of failure to control painful symptoms. It is empha-
sised that, during local anaesthesia, it is advisable to enter 
the pleural cavity with a narrow-gauge needle to check that 
there really is air or fluid. A cutaneous and subcutaneous 
incision is then made longitudinally along the course of the 
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.       Table 16.2  Material needed to place a thoracic drain

 � 1. � Sterile gloves and sterile gowns

 � 2. � Antiseptic solution

 � 3. � Sterile sheets to delimit the disinfected skin area

 � 4. � Sterile gauze

 � 5. � Syringes and needles (21–25 gauge)

 � 6. � Xylocaine 2%

 � 7. � Scalpel

 � 8. � Suture thread

 � 9. � Instruments for minor surgery including ‘blunt tip’ scissors

10. � Drains of various sizes

11. � Connection pipes, biconical valves and drainage system

The dilator should not be 
inserted further than 1 cm.

ribs, of the size of the drain that will be introduced, being 
careful not to sink the scalpel blade too deep so as to avoid 
vascular injury. Immediately after, a controlled dissection 
through the intercostal muscles is made using blunt-tipped 
scissors or a Kelly clamp, creating a track extending over 
the top and into the intercostal space and opening up the 
pleural surface. At this point, the Trocar is introduced, 
which will be directed towards the apex of the lung in the 
case of pneumothorax or towards the base in the case of 
pleural effusion. The drain will be connected to an aspira-
tion system. Finally, it will be necessary to fix the drainage 
tube to the chest wall, to avoid accidental leakage, by 
applying a linear suture perpendicular to the incision line. 
The placement of the drain should then be checked with a 
chest X-ray in the two views.

55 Small-bore drain placement with Seldinger’s technique: 
Another type of drainage is the small-bore ‘pig-tail’ 14 F 
catheter introduced with the Seldinger technique [5]. After 
locating the insertion position, local anaesthetic (lidocaine 
2%) should be infiltrated in the cutaneous and subcutane-
ous layers. During this procedure, an attempt should be 
made to aspirate the pleural contents with a narrow-gauge 
needle. If  this is not possible, chest drain insertion should 
not continue. Once fluid or air is found, a small incision is 
made with a scalpel blade. The needle (supplied with the 
Seldinger kit) is then inserted into the intercostal space to 
penetrate the pleural space. Air or pleural fluid should be 
aspirated via the needle. The syringe is removed and the 
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guide wire is passed through the needle; there should be no 
resistance and the wire should pass freely. The needle is 
then removed and the guide wire left in. The dilator is 
passed over the guide wire into the thorax. The dilator 
should not be inserted further than 1 cm beyond the depth 
from the skin to the pleural space. The dilator is then 
removed, ensuring that the wire is not pulled out of, or 
pushed further into, the thorax. The drain is inserted by 
sliding it over the guide wire, to approximately 12–16 cm. 
The guide wire and inner tube are then removed from the 
drain.

16.4.4  �Indwelling Pleural Catheters (IPCs)

Indwelling pleural catheters are used with increasing frequency 
in the treatment of malignant pleural effusion [6]. The catheter 
is tunnelled under the skin to the pleural space. The main 
function of the IPC is that it can remain in place for a much 
longer period of time compared to normal drainage. The 
expected benefit is the management of the patient at home, 
thus avoiding repeated thoracentesis and entailing the reduc-
tion of hospitalisation times. Their use can also be extended to 
chronic benign effusions such as hepatic hydrothorax and 
inflammatory pleuritis.

IPCs are placed under local anaesthesia and are then man-
aged at home by trained caregivers, who will have to remove 
the fluid using special vacuum bottles.

There are some negative aspects: first of all the high costs, 
then the risk of pleural cavity infections, malfunctioning, the 
formation of a loculated pleural collection and the risk of 
metastasis along the path of the catheter.

16.5  �Drainage Systems

The chest drain should be connected to a drainage system that 
incorporates a valve mechanism to prevent air or fluid from 
entering the pleural cavity..

55 Heimlich valve. The simplest system is that of the Heimlich 
valve (.  Fig.  16.3). It consists of a cylinder of plastic 
material measuring a few centimetres in length, with an 
opening on each of the two bases. Inside the cylinder, there 
is a collapsible rubber tube connected to one of the open-
ings. This opening must be connected to the drain, and the 
other opening must be left open. The use of the Heimlich 
valve, however, is limited to pneumothorax, as the presence 

The expected benefit is the 
management of the patient 
at home.
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The most commonly used 
drainage system is the Bulau 
bottle-type water valve

.      . Fig. 16.3  Heimlich valve, Bulau-type water valve, Redax-type collection system

of fluid material, disturbing the clearance of the valves, 
can affect their functioning.

55 Bulau valve. The most commonly used drainage system is 
the Bulau bottle-type water valve (.  Fig. 16.3). The sys-
tem consists of a bottle equipped with a screw cap through 
which two tubes are inserted: the longer tube reaches the 
bottom of the bottle, and the short tube ends just under the 
cap. The Bulau valve must contain physiological solution 
or sterile water so that the long tube is immersed in it for at 
least 2 cm. The long tube connects to the patient drain. The 
shorter tube, not immersed in the fluid, must allow the air 
to escape and must be left open or connected to the aspira-
tion system. The increase in intrapleural pressure in the 
expiratory phase enables the escape of air or fluid from the 
pleural cavity. In the event of a pleural effusion, fluid accu-
mulates in the bottle. In the case of pneumothorax, the air, 
after being ‘bubbled’ through the sterile water that acts as a 
valve and which is contained in the Bulau valve, comes out 
through the short tube (the open one).

55 Redax. When large quantities of fluid come out of the 
pleural cavity, it is advisable to use a two-bottle system, one 
bottle serving to collect the fluid while the other serves as a 
water valve. A single closed system called Redax 
(.  Fig. 16.3) can also be used, which combines both the 
water valve and the container for collecting the fluid in the 
same box.

55 Pleur Evac. This is a very handy single-use system that can 
function as a three-bottle system. The first column on the 
right corresponds to the collection bottle, the second 
column to the water valve, and the third column to the 
pressure control bottle. It is a system used above all by sur-
geons in post-operative care.
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16.6  �Negative Pressure Aspiration

Negative pressure aspiration at levels of 10 to 20 cm H2O can 
be applied to the drainage system. The application of negative 
pressure is necessary above all in two situations: in the case of 
pneumothorax with substantial leaks or after pleurodesis. 
After pleurodesis with talc, an aspiration with negative pres-
sure of at least 10 to 20 cm H2O must be applied. The patient 
has to stay in bed connected to the aspirator continuously for 
the first 24 h, crucial for the success of the pleurodesis [7].

16.7  �Removal of Drain

The drain should be removed when drained fluid is less than 
200  mL/day, at resolution of pneumothorax, or if  drainage 
fails. After the drain has been removed, the cutaneous passage 
is closed with stitches or Steri Strips and then medicated with 
gauze.

16.8  �Complications

Complications include pain, bleeding, superficial site infec-
tion, deep infection of the pleural cavity (empyema), acciden-
tal removal of the tube, clogging of the drain, pulmonary 
re-expansion oedema, placement in the incorrect anatomic 
position with secondary trauma of abdominal organs such as 
the spleen or liver, and trauma of the diaphragm or of intra-
thoracic organs such as the aorta or heart. With the use of a 
small-bore Seldinger drain, the incidence of placement in the 
incorrect anatomic position and organ injury will hopefully be 
reduced. On the other hand, given the persistence of complica-
tions in the various cases described above and the widespread 
availability of ultrasound equipment, it is recommended that 
you always use a US scan to place a thoracic drain, reducing 
the incidence of complications [8].
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.      . Fig. 17.1  Chest X-ray at admission to emergency department

We here present the clinical case of a 50-year-old Indian man, 
an agricultural labourer and a non-smoker, with a negative 
past medical history. For about 1 week, the patient had had a 
dry cough, fever (max 38 °C) and pain in the left chest [1]. He 
therefore went to the Emergency Department of our hospital, 
where a chest X-ray was taken, which showed the presence of 
left, non-free flowing, loculated, posterior pleural effusion 
(.  Fig. 17.1). He was admitted to Pneumology.

There was nothing significant in blood laboratory tests; the 
C-reactive protein was 61 mg/L.

With the patient in a sitting position, pulmonary ultra-
sound was performed, showing modest anechoic and fibrin-
ous, posterior, left pleural effusion visible in two intercostal 
spaces. There was a 1-mm thickening of the parietal pleura in 
the postero-inferior quadrants and the presence in the para-
sternal area of the left sub-clavicular region of an enlarged 
internal mammary lymph node with a transverse diameter 
greater than 1.1 cm [2] (.  Fig. 17.2).

An exploratory thoracentesis was thus performed, with the 
aspiration of 50  mL of yellowish pleural fluid, on which a 
cytological examination was performed with the differential 
cell count: lymphocytes were 95%. In the strong suspicion of 
tuberculous pleurisy, medical thoracoscopy was performed 
under local anaesthesia with the introduction of an ultrasound-
guided Trocar in the sixth intercostal space on the posterior 
axillary line [3]. Even in the presence of a cytological result 
strongly indicative of tuberculosis, we consider it essential to 
immediately perform a diagnostic medical thoracoscopy, a 
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.      . Fig. 17.2  Thoracic ultrasound: left, fibrinous effusion; right, internal mammary lymph node enlarged in left 
parasternal region

simple procedure in the hands of an expert pulmonologist that 
yields histological and microbiological material (on tissue and 
fibrin) which, if  positive for M. tuberculosis, allows for all 
microbiological examinations and for cultures and possible 
drug resistance test [4]. The advantages of early thoracoscopy 
are innumerable: the examination becomes simple and fast, 
the diagnosis becomes absolutely certain, and the cleaning of 
the pleural cavity reduces the possibility of a negative pleural 
outcome such as pleural thickening.

After aspiration of 1000  cm3 of cloudy pleural fluid, the 
pleural cavity was explored, with the finding of some fresh, 
soft, fluctuating adhesions of whitish and avascular fibrin. We 
therefore proceeded to a mechanical lavage with saline solution 
and removal of the membranes for subsequent microbiological 
examination. The parietal and diaphragmatic pleurae were 
ubiquitously hyperaemic, friable and covered with dense, low-
relief, salmon-coloured granulations (.  Fig.  17.3). The pres-
ence of millimetre-sized nodules in all quadrants was clearly 
visible with the optic light; this classic “strawberry” appearance 
already heavily pointed towards tuberculosis. Multiple biopsies 
were performed in several places, taking material for both 
microbiological and histological examination. The manoeuvre 
was concluded with the placement of a 20-French chest drain. 
The patient had no complications at the end of the procedure.

The CT scan performed after the thoracoscopy showed, in 
addition to a clear reduction in the pleural effusion, a very 
modest irregular thickening at the left base and a homoge-
neous, reactive, oval 12 mm lymph node of the left internal 
mammary chain (.  Fig.  17.4); there were no significant 
parenchymal alterations, no atelectasis from compression and 
a complete absence of cavity lesions.
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.      . Fig. 17.3  Endoscopic picture at medical thoracoscopy

.      . Fig. 17.4  Chest CT

The microbiological examination of the pleural fluid was 
negative.

The histological examination showed the presence of 
numerous granulomas with focal necrosis, fibrin and tissue 
negative for M. tuberculosis both direct and cultured. This 
datum, too—granulomas in the absence of microbiological 
confirmation—enhances the importance of the pleural biopsy, 
which should always be performed.

The patient then began anti-tuberculous therapy according 
to protocol, with four drugs (Rifampicin, Isoniazid, 
Ethambutol and Pyrazinamide).

On the third day, the thoracic drain was removed, and the 
patient was discharged in good clinical condition. Complete 
blood count and liver function tests 10  days after discharge 
were recommended.

Two-monthly outpatient check-ups were scheduled.
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Conclusive Comments
The presence of a suspected infectious pleurisy, associated 
with fever and with a fibrinous effusion on ultrasound exami-
nation, points to a possible tuberculous pleurisy if  non-
specific phlogosis indices are negative (no leukocytosis and 
moderately elevated CRP), in contrast to the classic bacterial-
infectious pleurisy, where the leukocyte values are typically 
high and the CRP values are much higher.

If  the pleural fluid has lymphocytosis >50%, there is a 
high possibility of tuberculous pleurisy.

The presence of fibrinous, light and fluctuating locula-
tions, as well as of at least one lymph node of the internal 
mammary chain with a major axis greater than 0.5  cm 
associated with a pleural lymphocytosis >50%, has a high 
positive predictive value for tuberculous pleurisy.

Pulmonologists who manage patients with pleural effu-
sion and suspected TB must be able to identify the presence of 
a pathological internal mammary lymph node on ultrasound 
even in the absence of a CT scan.

Medical thoracoscopy is the gold-standard exam that 
enables the histological and microbiological analysis of the 
pleuro-pulmonary tissue and fibrin, and should always be 
performed in the presence of pleural lymphocytosis and path-
ological breast lymph node [4].

The presence of pleural granulomas and clinical compat-
ibility, even without direct and cultural isolation of M. tuber-
culosis, warrants the initiation of anti-mycobacterial therapy 
with four drugs.
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18.1  �Introduction

The simplest and most immediate field of application of trans-
thoracic ultrasound is the study of the pleura. Pulmonologists 
were slow to discover this precious resource, which had already 
aided ‘difficult’ thoracentesis since the 1970s, the first ever suc-
cessfully performed by cardiologists [1]. In recent years, the 
use of pleural ultrasound has become increasingly routine due 
to its dynamism and simplicity [2], low cost and freedom from 
ionising radiation; it is repeatable, now compatible with light 
and portable instruments, and easy to handle and to perform 
[3]. It has been shown to provide diagnostic information in a 
short time and to assist both doctor and nurse during invasive 
manoeuvres, both in the endoscopic room and at the patient’s 
bedside. It has become an irreplaceable resource before and 
during thoracoscopy [4] and has been able to identify with cer-
tainty and speed some complications of Interventional 
Pulmonology such as pneumothorax or haemothorax 
(.  Table 18.1).

.       Table 18.1  Advantages in pleural ultrasound

Ultrasound in pleural diseases: why?

• Easy learning

• No radiation

• Autonomy

• Real time

• Fast

• Very useful in babies and children

• Possible in pregnant women

• Takes advantage of decubitus and gravity

• 70% of pleural surface visible

• Fundamental in the follow-up

• Fundamental in invasive manoeuvres

• Fundamental in the evaluation of infectious effusions

The pleura was the first tho-
racic structure to be studied 
with ultrasound.
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18.2  �Technique

The difference of acoustic impedance between the thoracic 
wall and the air present inside the lung makes the pleural sur-
face easily identifiable; however, this acoustic barrier 
unfortunately makes it impossible, in the absence of pathol-
ogy, to see the organ in-depth [5].

The two probes that best allow us to study lung diseases 
are:

55 the convex probe, at low frequency (3.5  MHz), which 
allows for greater depth, reaching a depth of up to 15 cm, 
enabling a panoramic view of the effusion. Alternatively, 
the 2.5 MHz cardiac sector probe can be used. These types 
of probe are indispensable in the evaluation of effusion, as 
a guide to interventional procedures and in the study of 
diaphragmatic motility.

55 the linear probe, at high frequency (7–15 MHz), which pro-
vides an image with a higher resolution but reaches a depth 
of only a few cm. This probe is very useful for a more in-
depth study of the pleural surfaces and their sliding, in 
pneumothorax in search of the lung point (PTX), in iden-
tifying plaques and pleural thickening, and in the search 
for minimal pleural effusions in the costophrenic sinuses.

The only limitations to ultrasound exploration are the pres-
ence of subcutaneous emphysema and the inability to explore 
some thoracic regions such as the retro-scapular, apical and 
supra-diaphragmatic regions. It is estimated that 70% of the 
pleural surface can be explored by ultrasound.

Regarding the way the examination is performed, patients 
are preferably studied in a sitting position, which facilitates the 
search for a pleural effusion due to gravity, and in the supine 
one to explore the sub-clavicular regions in search of pneumo-
thorax [6].

In healthy subjects, the parietal and visceral serosa together 
form an interface with a thickness of several hundreds of 
microns known as the pleural line, and we must start from this 
to begin our evaluation and then interpret the disease [7].

The pleural line is a horizontal and luminous line a few 
centimetres from the skin, hyperechoic and brilliant, that nor-
mally moves synchronously with the breath that in longitudi-
nal scan is seen between the ribs, while in the oblique one it is 
totally visible. This movement is called ‘sliding’ and is maxi-
mum at the base and more contained at the apex; its absence is 
almost always a sign of pneumothorax. It may also be absent 
in previous pleurodesis, pneumo/lobectomies and fibrothorax.

The convex probe for effu-
sion and its characteristics, 
the linear one for thoracic 
wall and pneumothorax

70% of the pleural surface 
can be studied with ultra-
sound.

The pleural line is the main 
target to look for before any 
other.

Ultrasound, the only diag-
nostic test, studies the pleura 
in motion.

167
Transthoracic Ultrasound in Pleural Diseases



18

The ventilated pulmonary base that moves during the acts 
of breath covering the abdominal organs, on the other hand, 
constitutes the ‘curtain sign’ whose width on the right is clearly 
visible and measurable. The pleural line can move synchro-
nously with the heartbeat, especially to the left, and this move-
ment is more accentuated if  the lung is consolidated [8].

All signs of normality and pathology depart from the pleu-
ral line, the true protagonist of thoracic ultrasound. In the 
normal lung, thin horizontal artefactual lines (A lines) repeat 
evenly and parallel below the pleural surface, while B lines are 
vertical hyperechoic reflections extending from the pleural line 
to the edge of the screen image. They move in synchrony with 
sliding and when present they attenuate until the A lines are 
cancelled. The presence of the B lines is synonymous with 
‘interstitial syndrome’ caused by a decrease in air content and 
an increase in lung density, as occurs in the presence of pneu-
monia, pulmonary oedema, fibrosis, ARDS, neoplastic carci-
nosis and alveolar haemorrhages [9].

18.3  �Pleural Effusion

Chest ultrasound is considered the ‘gold standard’ for the 
study of  pleural effusion (.  Fig. 18.1). The ultrasound exam-
ination guides the diagnostic and therapeutic strategy. In fact, 
in at least half  of  pleural effusions, there is a ‘change’ in the 
diagnostic and therapeutic management after the patient has 
undergone ultrasound. The pleural fluid is easily identifiable 
due to the presence of  different degrees of  echogenicity com-
pared to other body tissues. Ultrasound is not only useful for 
its easy identification but is an essential tool for a more in-
depth analysis of  the effusion. It enables its exact location 
and its arrangement within the chest, as well as freedom of 
movement with the decubitus, allows for a very reliable esti-
mate of  the entity and evaluates the specific echogenic char-
acteristics [10].

The scan, preferably oblique, must start from the base, 
always identifying as a reference the acoustic windows of the 
liver on the right and the spleen on the left. Free effusion accu-
mulates by gravity and moves along with the decubitus; it is 
visible first in the costophrenic angle and as it increases it fills 
the cavity by leaning on the lower lobe and progressively 
squeezing it towards the hilum. The parenchyma gradually 
loses its air content and is visible as a solid, floating structure 
within the fluid (the ‘jellyfish sign’). These ultrasound signs 
indicate that this lung will most likely undergo re-expansion 
after thoracentesis. If, on the other hand, the lung is ‘trapped’, 

Chest ultrasound is consid-
ered the ‘gold standard’ for 
the study of pleural effusion.
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.      . Fig. 18.1  Free pleural effusions

Dyspnoea can easily be dis-
tinguished as to cardiogenic 
or pulmonary origin.

it assumes a rigid shape, not very mobile, with hyperechoic 
contours, and in all probability will not re-expand during the 
evacuation manoeuvre [11].

It is difficult to quantify exactly the volume of an effusion; 
there are various formulas but nevertheless they are seldom 
applied. The complex geometry of the chest and the variable 
constitution of the patients are obstacles to the exact estima-
tion of the amount of fluid. An approximate measurement is 
expressed as ‘light’ if  visible in only one intercostal space, 
‘moderate’ if  it occupies two intercostal spaces and ‘massive’ if  
it is seen in three or more spaces [12]. Ultrasound allows us to 
identify very small amounts of fluid (5 mL), whereas the chest 
X-ray is able to detect the effusion when at least 150 mL or 
more are present. A linear probe, by studying the costo-phrenic 
sinus, can also look for the presence of pleural adhesions or 
irregularities, thus increasing the probability that we are faced 
with a neoplastic form, while the presence of fibrin almost 
always identifies the infectious and/or inflammatory effusions 
(.  Fig. 18.2). It is always useful to place the probe also in the 
contralateral hemithorax, as the bilateral nature of the fluid 
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.      . Fig. 18.2  Parapneumonic effusion

In infectious effusion, ultra-
sound is more sensitive than 
CT to decide the treatment.

has a great diagnostic value. In the presence of bilateral effu-
sion, it is also necessary to evaluate the diameter of the infe-
rior vena cava and its collapsibility with the acts of breathing, 
in order to rule out heart failure.

The fluid can be anechoic (and this does not mean transu-
date) or may contain within it more or less rigid membranes 
that loculate it, which can be free or fixed, thick or thin, single 
or multiple; pulmonary ultrasound is much more sensitive 
than CT for their identification. In the presence of empyema 
(.  Fig. 18.3), on the other hand, the echogenicity is very high, 
similar to that of the liver, sometimes granular and irregular, 
and there may be air inside it.

The loculations are typical of acute and bacterial infec-
tious effusion (.  Fig. 18.2), and the ultrasound dictates the 
behaviour to be followed: when to drain and how, which drain 
to use, the best position, whether to use fibrinolytics, when to 
decide to remove it. Septations, albeit rarely, can also occur in 
long-standing exudations, but can also be found in neoplastic 
pleural cavities, mesothelioma and especially lung neoplasms.

Tuberculous pleurisy, on the other hand, is ultrasono-
graphically different. There is less fibrin, sometimes a millime-
tre of irregular parietal thickening is visible, and in almost all 
cases the presence of an enlarged internal mammary chain 
lymph node is detectable (.  Fig. 18.4).
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.      . Fig. 18.3  Empyema

.      . Fig. 18.4  Pleural tuberculosis
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The presence of fluid makes visible the diaphragm and 
lung parenchyma, which can be the site of collateral anomalies 
such as nodules, infiltrations or parenchymal abscesses. The 
absence of air-bronchograms inside the collapsed lung and its 
rigidity may lead to the suspicion of atelectasis or ‘trapped 
lung’ [13].

18.4  �Pneumothorax

Ultrasound diagnosis of pneumothorax (PNX), with very 
high sensitivity and specificity, must be included among the 
most recent and most clinically useful achievements. The pos-
sibility of making a safe and quick diagnosis at the patient’s 
bedside has a very high value in this disease. Although CT 
remains the gold standard, ultrasound has become a safe and 
reliable procedure, overtaking traditional radiology [14].

The signs are many and pathognomonic, reliable and safe: 
first of all, the absence of sliding and the disappearance of 
B-lines; the increase in horizontal artefacts; where possible, 
the identification of the ‘lung point’ (that is, the exact point 
where the parenchyma detaches from the wall); the disappear-
ance of the lung-pulse [15]. Since the free air collects in the 
upper spaces, the PNX should be sought with the linear probe 
anteriorly in the sub-clavicular area with the patient in the 
supine position. The pleural spaces should be explored longi-
tudinally from the sternum to the mid-clavicular line and from 
the clavicle to the anterior diaphragm. This ultrasound picture 
can be part of a differential diagnosis with some conditions of 
reduced lung compliance where sliding is reduced, such as atel-
ectasis or a congenital or acquired symphysis.

18.5  �Thickening and Neoplasia

Another anomaly that can be easily identified with ultrasound is 
the thickening of the serosa. It appears as an echo-free stripe 
that moves the pleural line deeply. It is essential to evaluate the 
edges and infiltration towards the thoracic wall but also in the 
parenchyma; the irregularity and depth raise the suspicion of 
neoplasia, mainly mesothelioma. However, the edges are smooth 
and respect the sliding in the benign forms, as in asbestos hyaline 
plaques. In fact, pleural hyaline plaques usually appear as hypo-
anechoic, elliptical and smooth lesions, not modified by the 
decubitus, the diaphragmatic ones being the most difficult to 
identify. Inside them, there may be calcifications that occur with 
the typical posterior acoustic shadowing [16].

Pneumothorax is easily 
identifiable, especially in 
urgency.
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.      . Fig. 18.5  Metastatic nodule

Another extensive field in which ultrasound diagnosis has 
acquired increasing importance is that of pleuro-pulmonary 
neoplasms, primary and secondary, whether associated with 
pleural effusion or not (.  Fig. 18.5).

A thorough scan can allow for the precise definition of the 
localisation of the tumour (extrapleural, pleural or parenchy-
mal), local infiltration, the extent of the mass and its nature 
(solid, cystic or complex) (.  Fig. 18.6).

Extrapleural tumours move the pleural line deeply by devi-
ating its underlying straight profile and are often associated 
with destruction of the ribs or muscle infiltration. If, on the 
other hand, the lesions are in the cavity, it is necessary to dis-
tinguish the pleural ones that do not move with sliding but 
respect it from the peripheral pulmonary ones that instead 
tend to move with the breath. On the other hand, the identifi-
cation of central tumours is impossible due to the interposi-
tion of an aerated lung between the lesion and the probe. The 
invasion of the wall can be evaluated more accurately with 
ultrasound than with CT [17].

Malignant mesothelioma arises in the pleural cavity and 
ultrasound can detect it at an early stage (.  Fig. 18.7).
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.      . Fig. 18.6  Intrathoracic metastasis

.      . Fig. 18.7  Malignant mesothelioma

Attention should always be paid to the costo-phrenic sinus, 
the real thermometer of the pleural cavity. It should be studied 
in all positions: if  there is fluid, it acts as a contrast for the pos-
sible presence of a suspicious thickening or even better for 
neoplastic nodulation, generally with a large implant base. We 
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.      . Fig. 18.8  Invasion of  the diaphragm by mesothelioma

must also remember that a thickening should be placed in a 
differential diagnosis with the sub-pleural fat, always present 
above all anteriorly, and also with the physiological diaphrag-
matic pillars, which, however, can be modified in shape and 
size with the respiratory cycle. In mesothelioma, pleural effu-
sion is almost always unilateral and associated with a history 
of asbestos exposure; it almost always presents as a hypo-
anechoic thickening with irregular edges, which can range 
from a few millimetres to several centimetres, sometimes visi-
ble as a single mass, other times already boundless in the abdo-
men and infiltrating the thoracic wall. Its growth is variable 
and ultrasound is able to evaluate its evolution. The diaphragm 
is another excellent ultrasound window in the suspicion of 
mesothelioma (.  Fig. 18.8): It can be studied both obliquely 
near the sliding and subcostally. Its irregularity and thickening 
(greater than 5  mm) warrant a further diagnostic step, 
especially if  in the presence of fluid (.  Fig. 18.9).

The concomitant search for lamellar pleural plaques in the 
most usual sites, such as the retromammary site, is important. 
The associated fluid is usually corpuscular and moderately 
echogenic but can be completely anechoic, with the rare but 
possible concomitant presence of abundant fibrin which can 
simulate an infectious genesis. Mesothelioma frequently shows 
laminar progression, which differentiates it from pleural 
metastases. Locally advanced cancer can invade the chest wall 
as well as the sites of previous drains or needle or trocar entries 
and ultrasound can precisely study the anatomy [18].
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.      . Fig. 18.9  Thickening of  diaphragm by mesothelioma

Its role in interventional pul-
monology is irreplaceable.

18.6  �Interventional Ultrasound

Interventional ultrasound (US) has proved to be fundamental 
as a safe and reliable guide in ‘real-time’ interventional 
manoeuvres, from simple thoracentesis to the correct position-
ing of a drain. In addition, thoracic ultrasound has become an 
indispensable tool for planning medical thoracoscopy in diffi-
cult cases, when for example there is pleural irregularity and 
the strong suspicion of neoplasm without the presence of fluid 
(.  Fig. 18.10).

With the ultrasound support, the classic ‘safety triangle’ 
has been re-sized; even areas such as the paravertebral, ante-
rior and upper axillary ones can be safely and effectively used 
for access [19].

Thoracentesis, a routine and simple act, should always be 
performed with ultrasound guidance, studying the area chosen 
first with the convex probe to delimit the limits of the effusion 
and its relationships with the nearby parenchyma, and then 
with the linear probe with the Doppler probe to delineate the 
vascularisation of the wall in the area chosen for the puncture. 
It is preferable to insert the needle freehand and immediately 
afterwards follow the outflow of the fluid by identifying the tip 
of the needle throughout the manoeuvre. It is a good idea to 
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.      . Fig. 18.10  Small nodules in ovarian pleural metastasis

introduce the needle halfway between the lower and upper lim-
its of the effusion so that the diaphragm rising during the 
manoeuvre does not touch the needle. Ultrasound-guided tho-
racentesis has not eliminated complications such as pneumo-
thorax or haemothorax, although it has greatly reduced them, 
making the procedure extremely safe.

Equal effectiveness is achieved in the positioning of the 
echo-guided drain, both small and large calibre. ‘Difficult’ 
areas such as the posterior paravertebral site, and those of 
complicated and rigid loculated effusions, are reachable in 
echo-guiding, as are the anterior areas. Visualisation of the 
drain is relatively simple although not always possible [20].

Ultrasound can also guide biopsies of chest wall lesions 
(.  Fig.  18.11), pleural thickening and nodules, but also of 
peripheral lung lesions that are in direct contact with the vis-
ceral pleura.

Reliability is similar to that performed with a CT guide but 
with enormous time savings and without exposing the patient 
and operator to ionising radiation. There are fixed guides to be 
applied to the probe that direct the needle by creating a track 
on the screen but sometimes make the system more rigid. The 
‘free hand’ technique with the lateral needle and its total vision 
throughout the introduction is preferable, keeping the tip 
always identifiable. Small movements of the needle inclination 
and consensual adjustments of the probe almost always allow 
for a good result of the manoeuvre. The target is also previ-
ously studied in terms of its dimensions, contour, echogenicity 
and vascularity, and the access strategy is planned. It is good 
practice to precede the manoeuvre with good anaesthesia and 
an increase in Time Gain Compensation (TGC) on the super-
ficial sections to better guide the direction of the needle imme-
diately. The instruments are the same as for normal biopsies, 
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.      . Fig. 18.11  Ultrasound-guided biopsy

Ultrasound allows for diag-
nostic thoracoscopy without 
pleural effusion and with 
difficult access.

small light tru-cuts and manoeuvrable with one hand (the 
probe in the other), of 21  G if  centred on the parenchyma, 
18 G if  on the chest wall and pleura [21].

All anomalies of the chest, if  visible with ultrasound, can 
be punctured, aiding the diagnosis and staging of pleural dis-
eases. Wall swelling, costal osteolysis, parasternal neoforma-
tions and axillary or laterocervical lymph nodes are easily 
reachable, with very high diagnostic rates.

Finally, ultrasound allows for the identification of any 
post-procedural complications such as pneumothorax or hae-
mothorax. The diagnostic yield, in expert hands, exceeds 90% 
[22].

For medical thoracoscopy, the classic methodology 
involved a preparatory pneumothorax; however, over time 
ultrasound has gradually replaced this practice, making the 
examination more incisive and safer (.  Table 18.2). The pres-
ence of fluid in lateral decubitus before the examination is eas-
ily detected and the entrance point becomes easy to identify. 
Ultrasound also provides other preliminary information use-
ful during endoscopy: the involvement of the diaphragm, the 
presence of masses and/or adhesions that must be avoided 
during the insertion of the trocar, the state of the lung paren-
chyma, the Echogeniciy of effusions of the material present 
and the distribution of the effusion within the thorax 
(.  Table 18.2).
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.       Table 18.2  Advantages of  echo-guided in medical thoracoscopy

Echo-guided thoracoscopy: advantages

• Pre-endoscopic panorama

• No preparatory pneumothorax

• Measures the amount of liquid

• Defines the arrangement of the liquid

• Predicts the consistency of the liquid

• Enables unusual inputs

• Identifies pockets

• Aids in decision on pleurodesis

• Identifies incarcerated lung

• Finds the diaphragm position

• Plans the exam strategy

• Useful at the post-examination stage

The examination has recently become feasible even in the 
absence of pleural fluid when it can be essential to perform 
biopsies on small nodules or thickenings that cannot be 
reached from the outside or located in difficult locations such 
as the retroscapular area. A meticulous analysis of the ‘sliding’ 
in all quadrants, first in a sitting position where its expression 
is maximum and then in lateral decubitus, provides valuable 
information on the collapsibility of the lung. If  sliding is pres-
ent, it is possible to effect a cautious entry using blunt-tipped 
scissors and subsequent introduction of the trocar (generally 
7 mm in diameter in medical thoracoscopy) without produc-
ing damage and with the immediate formation of a pleural 
chamber suitable for exploration and subsequent biopsies. An 
alternative is the technique of creating the preparatory pneu-
mothorax with blunt needles such as those used by Boutin, 
introduced into the cavity, always in the presence of sliding, 
before the introduction of the trocar.

In infectious effusions (.  Fig. 18.12), ultrasounds become 
not only useful but indispensable. The pockets of fibrin, pres-
ent even in the first hours of the disease, are easily identified 
and monitored. Evolution can be very fast; hence, timely ultra-
sound is decisive in the strategy to be adopted. If  the settings 
are many and rapidly evolving, the ultrasound guides the tim-
ing of the interventions, when to place the drain in the first 
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.      . Fig. 18.12  Guided ultrasound thoracoscopy

Ultrasound has made the 
pulmonologist much more 
independent of other special-
ists.

place but also whether to switch immediately to thoracoscopy 
with mechanical lavage of the cavity, hence guaranteeing early 
healing, shorter hospitalisation and reduced recourse to sur-
gery. It also guides the access points in the larger sacs, deter-
mining the endoscopic operative strategy.

After the examination, ultrasound enables us to monitor 
parenchymal re-expansion as well as to control the trend of 
residual loculations and to guide any fibrinolytic therapy.

Even after pleurodesis, a good ultrasound examination can 
provide valuable information as to its effectiveness and main-
tenance over time.

18.7  �Conclusions

In summary, this chapter is intended as an invitation to the 
increasingly widespread use of chest ultrasound by the pulmo-
nologist who, if  he wishes to rise to the challenge of moder-
nity, must acquire the appropriate skills and technology. 
Ultrasounds are indicated in any setting, in the ward and in 
emergencies, in follow-ups and in specialist clinics. The pleura 
is thus the ideal subject for studying with ultrasound. 
Historically, it was the first ‘organ’ widely analysed with ultra-
sound. The Pulmonologist may have been late in noticing the 
importance of ultrasound for the examination of the pleura, 
but is rapidly closing the gap by bringing new and passionate 
contributions but above all by using it every day in routine 
clinical activity.

180	 G. P. Marchetti



18

References

1.	 Joyner CR Jr, Herman RJ, Reid JM. Reflected ultrasound in the detec-
tion and localization of  pleural effusion. Trans Am Clin Climatol 
Assoc. 1967;78:28–37. PMID: 6071511.

2.	 Porcel JM.  Pleural ultrasound for clinicians. Rev Clin Esp. 
2016;216(8):427–35. https://doi.org/10.1016/j.rce.2016.05.009.

3.	 Williamson JP, Grainge C, Parameswaran A, Twaddell SH. Thoracic 
ultrasound: what non-radiologists need to know. Curr Pulm Rep. 
2017;6(1):39–47. https://doi.org/10.1007/s13665-017-0164-1.

4.	 Marchetti G, Valsecchi A, Indellicati D, et  al. Ultrasound-guided in 
medical thoracoscopy in absence of  pleural effusion. Chest. 
2015;147(4):1008–12. https://doi.org/10.1378/chest.14-0637.

5.	 Mayo PH, Doelken P.  Pleural ultrasonography. Clin Chest Med. 
2006;27(2):215–27. https://doi.org/10.1016/j.ccm.2006.01.003.

6.	 Koenig SJ, Narasimhan M, Mayo PH. Thoracic ultrasonography for 
the pulmonary specialist. Chest. 2011;140(5):1332–41. https://doi.
org/10.1378/chest.11-0348.

7.	 Lichtenstein DA. The pleural line. Lung ultrasound in the critically ill. 
Cham: Springer; 2016. https://doi.org/10.1007/978-3-319-15371-1_8.

8.	 Reuss J. Sonography of  the pleura. Ultraschall Med. 2010;31(1):8–22. 
https://doi.org/10.1055/s-0028-1109995, quiz 23-5. English, German. 
Epub 2010 Feb 15. PMID: 20157868.

9.	 Dietrich CF, et al. Ultrasound of  the pleurae and lungs. Ultrasound 
Med Biol. 2015;41(2):351–65. https://doi.org/10.1016/j.ultrasmed-
bio.2014.10.002.

10.	 Eibenberger KL, Dock WI, Ammann ME, et  al. Quantification of 
pleural effusions: sonography versus radiography. Radiology. 
1994;191(3):681–4. https://doi.org/10.1148/radiology.191.3.8184046.

11.	 Salamonsen MR, Lo AKC, Ng ACT, Bashirzadeh F, Wang WYS, 
Fielding DIK. Novel use of  pleural ultrasound can identify malignant 
entrapped lung prior to effusion drainage. Chest. 2014;146(5):1286–93. 
https://doi.org/10.1378/chest.13-2876. PMID: 25010364.

12.	 Wernecke K.  Ultrasound study of  the pleura. Eur Radiol. 
2000;10(10):1515–23. https://doi.org/10.1007/s003300000526.

13.	 Lichtenstein D, Mezière G, Seitz J. The dynamic air bronchogram. A 
lung ultrasound sign of  alveolar consolidation ruling out atelectasis. 
Chest. 2009;135(6):1421–5. https://doi.org/10.1378/chest.08-2281. 
Epub 2009 Feb 18. PMID: 19225063.

14.	 Alrajab S, Youssef  AM, Akkus NI, Caldito G. Pleural ultrasonogra-
phy versus chest radiography for the diagnosis of  pneumothorax: 
review of  the literature and meta-analysis. Crit Care. 2013;17(5):R208. 
https://doi.org/10.1186/cc13016.

15.	 Lichtenstein DA, Menu Y. A bedside ultrasound sign ruling out pneu-
mothorax in the critically ill. Lung sliding. Chest. 1995;108(5):1345–8. 
https://doi.org/10.1378/chest.108.5.1345.

16.	 Morgan RA, Pickworth FE, Dubbins PA, McGavin CR.  The ultra-
sound appearance of  asbestos-related pleural plaques. Clin Radiol. 
1991;44(6):413–6. https://doi.org/10.1016/s0009-9260(05)80662-2.

17.	 Saito T, Kobayashi H, Kitamura S.  Ultrasonographic approach to 
diagnosing chest wall tumors. Chest. 1988;94(6):1271–5. https://doi.
org/10.1378/chest.94.6.1271.

18.	 Qureshi NR, Rahman NR, Gleeson FV.  Thoracic ultrasound in the 
diagnosis of  malignant pleural effusion. Thorax. 2009;64:139–43. 
https://doi.org/10.1136/thx.2008.100545.

19.	 Hooper C, Lee YC, Maskell N, BTS Pleural Guideline Group. 
Investigation of  a unilateral pleural effusion in adults: British Thoracic 

181
Transthoracic Ultrasound in Pleural Diseases

https://doi.org/10.1016/j.rce.2016.05.009
https://doi.org/10.1007/s13665-017-0164-1
https://doi.org/10.1378/chest.14-0637
https://doi.org/10.1016/j.ccm.2006.01.003
https://doi.org/10.1378/chest.11-0348
https://doi.org/10.1378/chest.11-0348
https://doi.org/10.1007/978-3-319-15371-1_8
https://doi.org/10.1055/s-0028-1109995
https://doi.org/10.1016/j.ultrasmedbio.2014.10.002
https://doi.org/10.1016/j.ultrasmedbio.2014.10.002
https://doi.org/10.1148/radiology.191.3.8184046
https://doi.org/10.1378/chest.13-2876
https://doi.org/10.1007/s003300000526
https://doi.org/10.1378/chest.08-2281
https://doi.org/10.1186/cc13016
https://doi.org/10.1378/chest.108.5.1345
https://doi.org/10.1016/s0009-9260(05)80662-2
https://doi.org/10.1378/chest.94.6.1271
https://doi.org/10.1378/chest.94.6.1271
https://doi.org/10.1136/thx.2008.100545


18

Society Pleural Disease Guideline. Thorax. 2010;65(Suppl. 2):ii4–17. 
https://doi.org/10.1136/thx.2010.136978.

20.	 Hendin A, Koenig S, Millington SJ. Better with ultrasound: thoracic 
ultrasound. Chest. 2020;158(5):2082–9. https://doi.org/10.1016/j.
chest.2020.04.052. Epub 2020 May 16. PMID: 32422131.

21.	 Mei F, Bonifazi M, Rota M, Cirilli L, Grilli M, Duranti C, Zuccatosta 
L, Bedawi EO, McCracken D, Gasparini S, Rahman NM. Diagnostic 
yield and safety of  image-guided pleural biopsy: a systematic review 
and meta-analysis. Respiration. 2021;100(1):77–87. https://doi.
org/10.1159/000511626. Epub 2020 Dec 29. PMID: 33373985.

22.	 Staub LJ, Biscaro RRM, Kaszubowski E, Maurici R. Chest ultraso-
nography for the emergency diagnosis of  traumatic pneumothorax and 
haemothorax: a systematic review and meta-analysis. Injury. 
2018;49(3):457–66. https://doi.org/10.1016/j.injury.2018.01.033. Epub 
Feb 8 2018. PMID: 29433802.

182	 G. P. Marchetti

https://doi.org/10.1136/thx.2010.136978
https://doi.org/10.1016/j.chest.2020.04.052
https://doi.org/10.1016/j.chest.2020.04.052
https://doi.org/10.1159/000511626
https://doi.org/10.1159/000511626
https://doi.org/10.1016/j.injury.2018.01.033


Use of Cortisone in Pleural 
Pathology
Angelo G. Casalini

Contents

19.1	 �Infectious Pleural Effusion – 184

19.2	 �Tuberculous Pleural Effusion – 187

19.3	 �Other Pleural Effusions – 189

�References – 189

19

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2023
A. G. Casalini (ed.), Practical Manual of Pleural Pathology,  
https://doi.org/10.1007/978-3-031-20312-1_19

183

https://doi.org/10.1007/978-3-031-20312-1_19
http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-031-20312-1_19&domain=pdf


19

A debated topic too often entrusted to choices that do not find 
confirmation in the scientific literature is that of the use of 
corticosteroids in the treatment of infectious and non-
infectious pleural effusions.

»» In infectious pleural effusion, I always add cortisone to the 
therapy!

»» In the effusion which resolves slowly, why don’t we add some 
cortisone to the therapy?

»» In my experience, I have always added cortisone and I have 
seen that it works!

We often hear this type of comment from colleagues dealing 
with pleural effusions. Unfortunately, in many medical set-
tings, a little cortisone is prescribed to all and sundry! But is 
there any scientific justification for this behaviour and this 
therapeutic choice?

Pleural Pathology is very important and does not merit this 
superficial behaviour! It is not the purpose of this manual to 
question the experiences of other colleagues; however, very 
often, these are based on a few anecdotal cases, while our ther-
apeutic choices should always be guided by the most trustwor-
thy scientific literature.

To address the problem of the use of cortisone in a rational 
way, it is therefore worth taking a look at the authoritative 
scientific literature, the most important Guidelines and the 
Cochrane Library, to find out whether there are real and justi-
fied reasons for its use or not; this is the aim of this short chap-
ter.

If  we review the causes of pleural effusion reported in 
Table 1.1 of 7  Chap. 1 and analyse them individually, we can 
exclude the use of cortisone in all transudates; in these effu-
sions, the only therapy is that specific to the disease that causes 
the effusion. Let us therefore analyse the most frequent exuda-
tive effusions, and in particular infectious and tuberculous 
pleural effusion.

19.1  �Infectious Pleural Effusion

We begin by evaluating the most authoritative scientific litera-
ture concerning infectious pleural effusion, in particular sim-
ple and complicated parapneumonic effusion and empyema. 
This is certainly the field in which cortisone is most often used 
in therapy; but is there a clear scientific justification?

Cortisone: yes or no?

The aim is to follow the 
authoritative scientific 
literature.
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If  we look for the term ‘corticosteroid’ (or similar) in the 
2010 BTS Pleural Disease Guideline [1], in chapter dedicated 
to infectious pleural effusion, we find only one citation, which 
includes cortisone among potentially immunosuppressive 
drugs, that is, among the possible risk factors for infectious 
effusions, as is the case for its use in pneumonia [2]. Its use for 
therapeutic purposes is never indicated!

The use of cortisone in this field probably derives from its 
use in pneumonia, but also this use is not always shared or 
justified even in pneumonia. For example, the recent ATS 
guidelines on Diagnosis and Treatment of Adults with 
Community-acquired Pneumonia [3] do not recommend its 
use except in patients with refractory septic shock; even a 
recent Cochrane review [4] concludes that, although cortico-
steroids reduce mortality, clinical failure, complication rates, 
length of hospitalisation and time to clinical cure in adults 
with severe CAP, they do not reduce mortality in adults and 
children with non-severe CAP; patients with non-severe CAP 
may benefit from corticosteroid therapy as well, but with no 
advantage for survival.

This extension of cortisone therapy from pneumonia to 
infectious pleural effusions, similarly to what has already been 
said about antibiotic therapy, is neither correct nor justified. 
These are two different pathologies with often different aeti-
ologies, and it is therefore essential to keep the two patholo-
gies, infectious pleural effusions and pneumonia, separate and 
to distinguish the therapy of pneumonia from that of infec-
tious pleural effusions, and not only with regard to the choice 
of antibiotic therapy! See ‘Antibiotic Therapy’ in the chapter 
on infectious pleural effusion.

The only study in the literature to evaluate the efficacy of 
systemic corticosteroids in parapneumonic effusions was car-
ried out in the paediatric field [5]. It was a multi-centre, double-
blind, parallel-group, placebo-controlled clinical trial 
conducted among 60 randomised patients aged 1  month to 
14 years with CAP and pleural effusion (mean age, 4.7 years; 
58% female), in which half  were treated with dexamethasone 
(DXM) and the other half  with a placebo. Patients were sched-
uled for eight intravenous doses of DXM, 0.25 mg/kg every 
6 h, or the corresponding volume of placebo, over 48 h. Fifty-
seven (95%) children completed the study. The result obtained 
is that in the group treated with DXM there was a shorter 
duration in recovery time (defined with clinical and radiologi-
cal criteria), but only in those with simple and uncomplicated 
pleural effusion. Therefore, the limit of this study is that it 
does not include complicated pleural effusion and empyema!

Corticosteroids are not 
considered by the BTS GL in 
infectious pleural effusion.
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For the adult patient, there are no clinical studies that dem-
onstrate the usefulness of cortisone. In a recent paper [6], the 
different possible therapies for infectious pleural effusion are 
considered, but there is no mention of the use of corticoste-
roids.

A multi-centre clinical study (STOPPE: Steroid Therapy 
and Outcome of Parapneumonic Pleural Effusions) is under-
way [7] at the time of going to print; it is the only one in adults 
to evaluate the real effectiveness of steroid therapy in this field. 
STOPPE is a multi-centre pilot study, a double-blinded, 
placebo-controlled RCT that will randomise 80 patients with 
parapneumonic effusions to intravenous dexamethasone or 
placebo (2:1), administered twice daily for 48 h. The 2:1 ran-
domisation strategy will include 50+ participants in the dexa-
methasone arm in order to increase the power of detecting 
treatment-related adverse events. The endpoints of this study 
are many: time to clinical stability, inflammatory markers, 
quality of life, length of hospital stay, proportion of patients 
requiring escalation of care (thoracostomy or thoracoscopy) 
and mortality. Safety will be assessed by monitoring for the 
incidence of adverse events during the study. The protocol 
states that all patients must have pneumonia with associated 
pleural effusion. This is a limitation because we must consider 
that many patients lack evidence of underlying pneumonia [8]; 
therefore, the so-called ‘primitive or primary empyemas’, 
which represent a large number of cases and often have a dif-
ferent aetiology [8], will not be taken into consideration in this 
study. A recent paper [9] documents that the radiological evi-
dence of pneumonia was present in only 43.8% of 164 
community-acquired empyemas. Please refer to the second 
Clinical Case of Infectious Pleural Effusion in this manual.

If  we look in the Cochrane Library for meta-analyses on 
the use of cortisone drugs in infectious pleurisy, we will be 
disappointed.

The Cochrane reviews only examine randomised and con-
trolled trials [10] to evaluate the effectiveness of a therapy, and 
nothing is found in the field of infectious pleural effusion 
about the use of cortisone.

The ‘vocation’ of the Cochrane Library to evaluate the 
effectiveness of cortisone therapy in many fields is well estab-
lished. The proof is that the Cochrane logo itself  (.  Fig. 19.1) 
derives from a systematic review of randomised studies, which 
showed that corticosteroids given prior to pre-term birth (as a 
result of either pre-term labour or elective pre-term delivery) 
are effective in preventing respiratory distress syndrome and 
neonatal mortality [11, 12].

There are no clinical studies 
that demonstrate the useful-
ness of cortisone in adult 
patients affected with infec-
tious pleural effusion.
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.      . Fig. 19.1  Logo of  the Cochrane Library

19.2  �Tuberculous Pleural Effusion

Let’s see what is found in the literature on the use of cortisone 
in tuberculous pleural effusion.

In a 2007 Cochrane review on the use of corticosteroids in 
tuberculous pleurisy [13], the following outcomes were evalu-
ated: death from any cause, improvement in respiratory func-
tion, reabsorption of pleural effusion, presence of pleural 
thickening, presence of pleural adhesions, improvement in 
clinical symptoms and signs, adverse events and HIV-
associated events. The authors’ conclusions are that there are 
insufficient data to recommend their use for the improvement 
of lung function or to reduce the risk of death. Compared to 
placebo, adjunctive corticosteroids appear to hasten the reab-
sorption of pleural fluid, with trials finding an overall reduc-
tion of 24% in the risk of residual fluid 4 weeks after the start 
of treatment. Similarly, there is evidence that corticosteroids 
reduce the likelihood of pleural thickening at the end of treat-
ment. The authors recommend caution in the use of cortico-
steroids in HIV patients as the risk of Kaposi’s sarcoma was 
found to be substantially higher in the corticosteroid group; 
this is a potentially important finding that requires confirma-
tion in future trials. The included randomised controlled trials 
provide insufficient data to support evidence-based recom-
mendations regarding the use of corticosteroids to reduce the 
risk of death or for improvement in lung function in partici-
pants with tuberculous pleural effusion, regardless of HIV sta-
tus. There is also no rigorous evidence to support the use of 
corticosteroids in patients co-infected with HIV, in whom 
there is some cause for concern that corticosteroids may 
increase the risk of Kaposi’s sarcoma.
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A subsequent Cochrane review in 2017 [14] carefully 
reviews the same outcomes and cautiously arrives at the same 
conclusions while pointing out that they have a ‘low level of 
evidence’. This review does not provide enough substantial 
evidence on patient-important outcomes to recommend the 
use of corticosteroids in patients with TB pleurisy. The effi-
cacy of corticosteroids in reducing the time to resolution of 
pleural effusion or symptoms is uncertain, although the 
included trials that were at low risk of bias did demonstrate 
more rapid resolution of pleural effusion on chest X-ray in 
participants treated with corticosteroids. There may be a 
decreased risk of pleural changes such as pleural thickening 
and pleural adhesions on chest X-ray at the end of treatment 
with corticosteroids, but it is unclear how this relates to 
patient-important outcomes such as disability, lung function 
and mortality. The concerns raised regarding adverse events in 
both HIV-negative and HIV-positive patients with pleural TB 
need to be taken into account when deciding whether or not to 
use corticosteroids.

The NICE Guidelines published in 2016 [15] do not recom-
mend the use of corticosteroids in tuberculous pleurisy under 
any circumstances.

The 2016 Index-TB guidelines [16], like other scientific 
papers in the literature for the therapy of extrapulmonary 
tuberculosis [17], recommend the use of cortisones in the ther-
apy of tuberculous meningitis and of tuberculous pericarditis, 
but do not recommend their use in tuberculous pleurisy.

Light, in the latest version of the Textbook of Pleural 
Diseases [18], while premising that corticosteroids could 
reduce the degree of inflammation of the pleura, cites the 
Cochrane review of 2000 [19] to conclude that there is insuffi-
cient evidence to establish that corticosteroids are useful in 
tuberculous pleurisy. Light [20] and Porcel [21] suggest that in 
selected patients who continue to have symptoms (particularly 
fever) after 2 weeks of chemotherapy, a short course of corti-
costeroids (80 mg prednisone/day until symptoms disappear) 
may be helpful.

In the literature, there are also curious papers such as a 
randomised double-blind study from 1988 [22] in which two 
groups of patients under the age of 45 with tuberculous pleu-
risy diagnosed with pleural biopsy were compared; steroid 
therapy was added in the first group, of 21 patients, and pla-
cebo in the second, of 19. The study compares the time to 
reabsorption of pleural fluid between the two groups: 54 days 
in the group treated with cortisone and 123  in the placebo 
group; on the basis of this, the authors conclude in favour of 
steroid therapy. However, it should be emphasised that in all 
patients only a diagnostic thoracentesis of less than 50 mL was 

The Cochrane review does 
not provide evidence to rec-
ommend the use of cortico-
steroids in TB pleurisy.

Nice Guidelines 2016 and 
Index TB 2016 do not 
recommend cortisone in TB 
pleurisy.
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performed, not followed by a therapeutic evacuative thoracen-
tesis! And this is certainly a very questionable diagnostic-
therapeutic behaviour! In fact, in two controlled studies in 
which therapeutical thoracentesis was performed, there were 
no benefits [23, 24]. According to Sahn, routine use of cortico-
steroids cannot be recommended and should only be used if  
acute symptoms, such as fever, chest pain or dyspnoea, are dis-
turbing to the patient [25].

It can therefore be concluded that the decision whether to 
insert a cortisone therapy or not in a patient with tuberculous 
pleurisy is left to the expertise and experience of the doctor 
who will evaluate the possible benefits and any possible side 
effects, but without forgetting what is present in authoritative 
scientific literature!

19.3  �Other Pleural Effusions

Other pleural effusions for which in some situations there is 
the indication for the use of cortisone are those in connective 
tissue diseases. Regarding therapy with cortisone in these 
pathologies, reference should be made to the specific scientific 
literature since cortisone therapy could be part of the basic 
therapy for the pathology in question.
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