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Abstract

Background: Pleural empyema can be subdivided into 3
stages: exudative, multiloculated, and organizing. In the ab-
sence of clear septation, antibiotics plus simple drainage of
pleural fluid is often sufficient treatment, whereas clear sep-
tation often requires more invasive treatment. Objectives:
The aim of this study was to report our experience and ana-
lyze the safety and efficacy of medical thoracoscopy in pa-
tients with multiloculated and organizing empyema. Meth-
ods: We performed a retrospective study reviewing the files
of patients referred for empyema and treated by medical
thoracoscopy at our department from July 2005 to February
2011. Results: A total of 41 patients with empyema were
treated by medical thoracoscopy; empyema was free flow-
ing in 9 patients (22%), multiloculated in 24 patients (58.5%),
and organized in 8 patients (19.5%). Medical thoracoscopy
was considered successful without further intervention in 35
of 41 patients (85.4%): all of the 9 patients with free-flowing
fluid, 22 of the 24 patients with multiloculated empyema
(91.7%), and only 4 of the 8 patients with organizing effusion
(50%). Conclusions: Our study confirms that multiloculated
pleural empyema could safely and successfully be treated

with medical thoracoscopy while organizing empyema can
be resistant to drainage with medical thoracoscopy, requir-
ing video-assisted thoracic surgery or open surgical decorti-
cations; among this population, the presence of separate
‘pockets’ not in apparent communication with each other
often leads to a surgical approach.

Copyright © 2012 S. Karger AG, Basel

Introduction

Pleural empyema is defined by a collection of pus in
the pleural space and it is associated with a significant
morbidity and mortality of 2-30% [1]. It can be subdi-
vided into 3 stages: exudative or acute (characterized by
an effusion that is free moving in the pleural cavity), fi-
bro-purulent (in which a reduced endocavitary fibrinoly-
sis causes fibrin deposition on the pleural surfaces with a
cloudy and viscous fluid and a tendency toward locula-
tion and the formation of limiting membranes), and or-
ganizing or chronic (characterized by fibrous thickening
of the visceral pleura, a sort of ‘peel’ which traps the lung).
According to Light [2], empyema could be classified as
simple, when there is the presence of frank pus, single
locule or free-flowing effusion, and complex, when there
is frank pus with multiple loculation.
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Ultrasound is particularly helpful in determining the
nature of localized or diffuse pleural opacities, and is
more sensitive than X-ray in identifying small or locu-
lated pleural effusions [3], to identify and quantify the
pleural septation at an early stage and the reduction of
mobility of the diaphragm, which can correlate with the
prognosis [4-6]. Septations within the effusion are less
readily seen on CT as compared to ultrasonography (3, 7].
These differentiations are useful in practice because the
therapeutic approach is very different in each stage even
if clinical trials to guide treatment are still lacking [8]. In
the absence of clear septation on ultrasonography, simple
pleural drainage could be the standard treatment, where-
as patients with clear septation are felt by many to require
a form of thoracoscopy as a first-line treatment [9]. The
aim of the current study was to report our experience and
analyze the efficacy and safety of medical thoracoscopy
in patients with multiloculated and organized empyema
stratified early by chest ultrasonography.

Material and Methods

This study was approved by the IRB (Area Vasta Romagna Re-
view Board, project approval No. 3386/2011). We performed a ret-
rospective study reviewing all files of 41 patients referred for em-
pyema and treated with medical thoracoscopy at the Pulmonology
Department of a referral hospital for respiratory diseases (Forli,
Italy) from July 2005 to February 2011; we did not consider cases
with pleural effusion but no signs of empyema as these were not
treated by thoracoscopy (medical thoracoscopy was performed on
all empyema patients by agreement). All patients underwent chest
radiography and also chest CT scan and ultrasonography to local-
ize pleural fluid collection and to assess the echogenicity of the
effusion and diaphragmatic motility; for ultrasonographic chest
examination, a high-frequency linear transducer (5-7.5 MHz) and
a convex transducer of intermediate frequency (3-4 MHz) were
used in order to better evaluate the lung-pleura interface, effu-
sions, parietal pleura, and lung parenchyma [3, 10, 11]. Ultrasono-
graphic exploration was performed by a small group of pulmon-
ologists from our department who had received specific training
and performed the procedure regularly. The training included
physician-performed pleural ultrasound, which allowed precise
localization and characterization of pleural fluid, together with
organ visualization. The training had two components: theoreti-
cal didactic training and a subsequent formal supervised practice;
both phases were conducted by expert radiologists.

Thoracentesis was performed at our department in all patients
and empyema was defined as frank pus on thoracocentesis (turbid
malodorous liquid) with or without positive Gram stain smear
and bacteriologic culture findings or pH <7.2 with signs of infec-
tion. Multiloculated empyema was defined as ultrasonographic
presence of multiple empyema loculations with presence of intra-
pleural septae, and organized empyema was characterized by fi-
brous thickening of the pleura [5, 12]; fibrous thickening of the
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Fig. 1. A CT scan of the chest showing organized empyema, with
fibrous thickening of the pleura and a ‘multichambered’ appear-
ance (two separate ‘pockets’ not in communication with each oth-
er).

pleura was recognized with radiologic techniques (ultrasound
and CT examination) before the thoracoscopic procedures, but
during pleuroscopy we could find correspondence between radio-
logic images and thoracoscopic pictures (fig. 1, 2).

Among the 41 patients referred with empyema, 9 had been
treated before in a different hospital and were referred for thora-
coscopy after a failure of medical treatment; when they arrived at
our department, 1 had free-flowing effusion, 3 had multilocu-
lated empyema, and 5 had organized empyema.

Medical thoracoscopy was carried out in the lateral decubitus
position under local anesthesia with 2% lidocaine and moderate
sedation. A 7.5- and/or 10-mm trocar was inserted under ultraso-
nographic guidance in the appropriate intercostal space (in one
6-year-old patient a 5.5-mm trocar was used). A video-thoraco-
scope (Storz, Wolf, Germany) provided with a 0° optical telescope
was inserted and the pleura was carefully inspected. With the
closed biopsy forceps, step by step, fibrinous septae were perfo-
rated, the pleural space was irrigated with saline, and fluid and
fibrinopurulent material were aspirated and removed from the
pleural cavity. At the end of the procedure, a drain (20-32 F) was
inserted and connected to underwater seal suction with a negative
pressure suction of 20 cm H,O. All patients received I'V antibiot-
ics for at least 1 week after the procedure; in 23 patients, 100,000
U of urokinase diluted in 100 ml of normal saline solution was
administered into the pleural space once daily for 3-5 days and,
after rinsing with the saline solution, the drain was clamped for
2 h [13, 14]; in two 6-year-old patients, 25,000 U of urokinase di-
luted in 30 ml of saline solution was administered.
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Fig. 2. a Pleural cavity completely subverted by the presence of synechiae and fibrinous septae. b Pleural cavity
after perforation of fibrinous septae and aspiration of fluid and fibrinopurulent material; it is possible now to

see a second pocket on the right side.

Treatment success was defined as radiologic confirmation of
successful pleural drainage (i.e. reduction of the size of the pleural
fluid on the chest X-ray and a thoracic ultrasound of less than one
third of the hemithorax in complete resolution or greater than one
third in partial resolution), with no need for further treatment
(subsequent chest tube insertions or surgical interventions) and
objective evidence of sepsis resolution (improvement in tempera-
ture and clinical condition and decreasing inflammatory labora-
tory markers) [15].

Results

A total of 41 patients with empyema were treated by
medical thoracoscopy. Patients were examined with ra-
diologic techniques (ultrasound, X-ray, and CT scan);
empyema was considered multiloculated in 24 patients
(58.5%), organizing in 8 patients (19.5%), and free-flow-
ing in 9 patients (22%). The mean age was 54 years [range
6 (2 cases) to 87 years] and 34 patients (83 %) were male.
In 24 patients (58.5%) a microbiological diagnosis could
be made (6 Gram-positive, 4 Gram-negative, 2 anaerobes,
1 fungi, and 11 Mycobacterium tuberculosis). All patients
received antibiotic treatment and all underwent medical
thoracoscopy; all patients received the same broad spec-
trum antibiotic after the thoracoscopy which was then
targeted based on the culture results if necessary; patients
with tuberculous empyema were treated with anti-tuber-
culosis medications.

Efficacy of Medical Thoracoscopy in
Empyema

Complications as a consequence of medical thoracos-
copy occurred in 3 patients (7%): 1 cutaneous fistula, 1
residual pneumothorax, and 1 hemothorax caused by an
intercostal vessel injury which required urgent thoracot-
omy. No deaths or chronic morbidity related to empyema
were observed and no complications occurred in the 2
young patients (aged 6). Twenty-three of the 41 patients
with empyema (56.1%) received adjuvant postthoracos-
copy intrapleural fibrinolysis (urokinase) for 3-5 days;
urokinase was administered in patients with multilocu-
lated and organized empyema. Patients with free-flowing
effusion were excluded. However, only 23 patients re-
ceived intrapleural fibrinolysis as we considered as con-
traindications the presence of liver disease, renal failure,
remarkable pleural bleeding during pleuroscopy, thorac-
ic trauma as the cause of empyema or blood clotting dis-
order. Among the patients receiving urokinase, only 1 pa-
tient (with organized empyema) underwent subsequent
surgical intervention.

Chest tube drainage after medical thoracoscopy was
maintained for 7.9 days (range 2-17); we did not have a
standard criterion for discontinuation of chest tube
drainage and the duration of chest tubes was longer in
those with multiloculated effusion.

Medical thoracoscopy was considered successful with-
out subsequent intervention in 35 of 41 patients (85.4 %),
with 6 patients (14.6%) receiving eventual surgical inter-
vention through VATS in 3 cases (50%) or thoracotomy
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Fig. 3. Medical thoracoscopy was successful in all patients with
free-flowing fluid, in 91.7% of patients with multiloculated em-
pyema, and in 50% of patients with organized effusion.
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Fig. 4. Medical thoracoscopy was successful in 35 of 41 patients
(85.4%), with 6 patients (14.6%) receiving surgical intervention;
patients receiving surgical approach had multiloculated empy-
ema (n = 2) and organized empyema (n = 4).

in 3 cases (the remaining 50%); patients receiving the sur-
gical approach had multiloculated empyema (2 cases)
and organized empyema (4 cases) (fig. 3; table 1). Among
the 8 patients with third stage pleural effusion (orga-
nized), 3 (37.5%) had a ‘multichambered’” appearance
with evidence of at least two separate ‘pockets’ not in ap-
parent communication with each other; all of these 3 pa-
tients failed to resolve their empyema over 2-5 days after

222 Respiration 2012;84:219-224

Color version available online

Table 1. Distribution of patients

Successful
thoracoscopy

Pleural empyema
(n=41)

Surgical
procedures

Multiloculated (n = 24)

Organized (n = 8)

Free-flowing effusion
(n=9)

22 patients (91.7%) 2 patients (8.3%)
4 patients (50%) 4 patients (50%)

9 patients (100%) 0 patients (0%)

medical thoracoscopy, leading to a decision for surgical
intervention, whereas among the remaining 5 patients
with organized effusion without this peculiar morphol-
ogy only 1 required thoracotomy (fig. 3, 4). According to
the long-term follow-up data, 3 patients died (one with
mesothelioma diagnosed 14 months after the pleurosco-
py, one with lung cancer, and one with breast cancer, both
already known at the time of pleuroscopy); 1 patient who
developed residual pneumothorax was treated via surgi-
cal intervention 4 months later, and we have no long-term
follow-up data for 4 cases.

Discussion

Our study confirms that free-flowing and multilocu-
lated pleural empyema stratified by chest ultrasonogra-
phy could be treated safely and successfully by medical
thoracoscopy, while organizing empyema can be resis-
tant to drainage with medical thoracoscopy, requiring
video-assisted thoracic surgery or open surgical decorti-
cation. Indeed medical thoracoscopy was successful in all
patients with free-flowing fluid, in 91.7% of patients with
multiloculated empyema, and in 50% of patients with or-
ganized effusion. These results are in accordance with
the current literature which demonstrates that nonlocu-
lated anechoic effusion without septae is associated with
successful treatment with catheter drainage [16, 17] while
multiloculated empyema needs to be treated by medical
thoracoscopy as well as VATS; in particular, some inves-
tigators reported that multiloculated pleural empyema
stratified by chest ultrasonography can safely and suc-
cessfully be treated with medical thoracoscopy, with a
small proportion of patients (7%) needing conversion to
VATS or open surgery [15].

Other studies, however, do not consider medical tho-
racoscopy as an alternative to surgical intervention in the
presence of loculations [5, 4, 18]. Medical thoracoscopy is
a much less invasive video-assisted thoracoscopy, it is
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performed under local anesthesia and moderate sedation,
and it has been used throughout Europe since 1910 to di-
agnose and treat pleural disease including thoracic em-
pyema [15, 19, 20]. Medical thoracoscopy can achieve
opening of multiple loculations and aspiration of the pu-
rulent liquid and removal of the fibrinous adhesions, and
it can provide local treatment with fibrinolytics [21, 22].

The advantages of medical thoracoscopy compared
with VATS include a lower cost and better tolerance by
frail patients who may not tolerate general anesthesia
with tracheal intubation [20]; some limitations to this
technique can be related to the fact that, in contrast to
surgical VATS, it is usually performed via a single port so
the lung is not fully collapsed during the intervention and
it can be more time consuming.

Our series of patients with multiloculated thoracic
empyema stratified by ultrasonography and treated early
by medical thoracoscopy shows that this approach is safe,
minimally invasive, and efficient in these patients with a
disease having relevant mortality. In our 41 patients, no
deaths and no chronic morbidity related to empyema
were observed. However, while free-flowing and multi-
loculated pleural empyema could be successfully treated
by medical thoracoscopy, organizing empyema can be re-
sistant to drainage with medical thoracoscopy, requiring
video-assisted thoracic surgery or open surgical decorti-
cation. In particular,among patients with organizing em-
pyema the ‘multichambered’ appearance (with separate
‘pockets’ not in apparent communication with each oth-
er) could represent a peculiar morphology more difficult
to treat with medical thoracoscopy, requiring thoracic
surgery for recovery.

Regarding the use of intrapleural fibrinolytics, in our
study only one patient (among the group who had been
treated with intrapleural urokinase) underwent a subse-
quent surgical intervention. This result confirms that in-
trapleural urokinase could confer a significant benefit in
reducing the requirement for surgical intervention in em-
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