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Abstract

Background: Pleural infection is a serious medical issue for which the appropriate management is still controversial.
Complicated (multiloculated) pleural infection usually requires invasive approach.

Results: A retrospective study that aims to assess the efficacy of uniportal video-assisted medical thoracoscopy in the
management of complicated (multiloculated) pleural infections. Review of the charts of 37 patients with multiloculated
pleural infections who were treated by uniportal video-assisted medical thoracoscopy. There were 30 (81.08%) males
and 7 (18.91%) females, age ranging from 22 to 73 years, with a mean age of 49.13 ± 15. Etiology of empyema was
complicated parapneumonic effusion in 25 patients (67.5%), tuberculosis in 10 patients (27.02%), and malignancy in 2
patients (5.40%). Treatment of multiloculated pleural infections by uniportal video-assisted medical thoracoscopy was
successful in 33 patients (89.1%); those patients did not require any further intervention. Among successful cases, 25
patients (75.75%) showed complete resolution, and 8 patients (24.24%) showed partial success. Four patients (10.81%)
required subsequent thoracotomy with decortication.

Conclusion: The conclusion of the present study is that uniportal video-assisted medical thoracoscopy is a
safe, valuable, and effective tool in the management of multiloculated pleural infections.
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Background
Pleural infection is a serious clinical problem that is as-
sociated with significant morbidity and variable mortality
ranging from 2 to 30% [1]. Two main categories of
pleural infections are recognized which are simple and
complex or multiloculated [1].
Different etiologies may lead to the development of

pleural infections; it can be either primary caused by
pleuropulmonary inflammation or secondary to other
causes, like postoperative complications, thoracic trauma,
or extension of an inflammatory process in the neck or
abdomen [2].

Management of pleural infection includes mainly
drainage of the pus from the pleural cavity and treat-
ment of the infection with antimicrobial agents [3].
Drainage procedures range from semi-invasive tech-

niques such as therapeutic aspiration, tube thoracostomy,
and intrapleural fibrinolytics to invasive interventions such
as thoracoscopy, thoracotomy, or open drainage [4].
Complex or multiloculated pleural infection is a cat-

egory that often requires invasive interventions; however,
the best approach and the time of intervention are still
debatable [5].
Medical thoracoscopy is nowadays an important diag-

nostic and therapeutic tool for pulmonologists. Manage-
ment of pleural infection is considered one of the non-
routine and complex indications of this procedure, and
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should be certainly performed by highly trained thora-
coscopists [6, 7].

Methods
This retrospective study was conducted in the Department
of Pulmonary Medicine, Ain Shams University Hospitals,
during a 4-year period (March 2012–March 2016).

Inclusion criteria
Review of the files of patients referred to our department
with multiloculated pleural infection and treated with
medical thoracoscopy.
Pleural infection was defined as frank pus detected on

pleural tapping, with or without positive gram stain or
bacteriological cultures.
All patients underwent chest radiograph, computed

tomography of the chest, and chest ultrasonography.
All patients received empirical antibiotic regimen cov-

ering most of the probable germs that was modified later
on according to the bacteriological results. Patient with
tuberculosis received anti-tuberculous treatment.
The decision to use medical thoracoscopy was made

after failure of conservative treatment with antibiotics
and pleural aspiration.
Multiloculated pleural infection was identified by the

presence of intrapleural septae with multiple loculations,
and chest ultrasonography was the radiological method
used to identify those cases.

Exclusion criteria
Patients with simple pleural infection (no multiple locu-
lations detected by chest ultrasonography or organized
empyema with fibrous thickening of the pleura detected
by radiographic techniques) [8]. Patients with no follow
up records for at least 6 months after hospital discharge
were also excluded.

Thoracoscopy procedure
In all patients, fasting for at least 6 h is required with no
other special preoperative preparation. The patients are
monitored before and during the whole procedure
(blood pressure, pulse, ECG, and pulse oximetry); the
procedure was performed in lateral decubitus position
with the affected side upward under general analgesia
using a combination of inhalation anesthetic (isoflurane)
and intravenous anesthetic (propofol).
Skin sterilization was performed followed by incision

and blunt dissection in the appropriate intercostal space
to access the pleural space; the choice for the site of
entry was guided by chest ultrasonography performed
on table in the lateral decubitus position. A 10-mm tro-
car was then inserted, and a 0° telescope was inserted
through it and connected to a video camera; the pleural

space was carefully inspected through the thoracoscope
(TEKNO, Germany).
Fibrinous septae and adhesions were perforated, di-

vided, and aspirated; forceps was used to remove debris
(Figs. 1 and 2). At the end of the procedure, a chest
drain (28F) was inserted and connected to underwater
seal. IV antibiotics were given to all patients for at least
5 days following the procedure.
Successful treatment was defined by radiological im-

provement, that is consistent after month following chest
tube removal, in the form of complete or partial resolution
(reduction of the size of the pleural opacity to less than
one third of the pleural space), with no need for further
interventions or chest tube insertion, and evidence of clin-
ical and laboratory improvements (improvements in body
temperature, clinical picture, and inflammatory markers).
Follow-up records were available for 6 months after hos-
pital discharge, so patients who required any kind of later
interventions were identified.

Statistical analysis
Quantitative data were represented as mean (±SD), and
qualitative data were represented as number and per-
centage. Data entry and statistical analysis were per-
formed using (SPSS for Windows, version 20.0; SPSS
Inc., Chicago, IL, USA).

Results
This retrospective study included 37 patients with multi-
loculated pleural infection, 30 (81.08%) patients were
males, and 7 (18.91%) were females. Age of the included
patients ranged from 22 to 73 years, with a mean age of
49.13 ± 15.
The etiology of empyema was complicated parapneu-

monic effusion in 25 patients (67.5%), tuberculosis in 10
patients (27.02%), and malignancy in 2 patients (5.40%)

Fig. 1 Biopsy forceps used to cut intrapleural adhesions
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which is proved to be pleural mesothelioma (Table 1).
Microbiological culture results revealed no detected
germs in most of the patients (Table 2).
Uniportal video-assisted medical thoracoscopy was

performed to all patients, ultrasound guidance to iden-
tify the best port of entry was applied in all cases.
The length of the procedure ranged from 45 to 72

min, with a mean length of 53 ± 11.6.
Chest drain was inserted at the end of the procedure,

and the duration of drainage ranged from 7 to 12 days
with a mean duration of 8.83 ± 1.66.
Treatment of multiloculated pleural infection by medical

thoracoscopy was successful in 33 patients (89.1%), and 25
patients (67.5%) showed complete resolution of the pleural
fluid on further radiographic assessment performed 1
month after the chest tube removal, and 8 patients (21.6%)
showed partial success, and none of the successful cases re-
quired any further surgical interventions or chest tube

insertion in the follow-up period (Table 3). Four patients
(10.81%) required subsequent thoracotomy with decortica-
tion due to persistent sizable empyema (Table 3).
No recorded mortality, and complications related to

the procedure occurred in 3 patients (8.10%), 2 patients
developed prolonged air leak for 4 to 6 days, and 1 pa-
tient had subcutaneous emphysema.
All complications were spontaneously resolved and did

not affect the final outcome.

Discussion
The role of medical thoracoscopy in the management of
pleural infection is gaining more and more interests, and
it is able to efficiently breakdown adhesions and septa-
tions, and to remove fibrin debris from the pleural cav-
ity. It is considered less invasive than other surgical
procedures [9].
This retrospective study reviewed the charts of 37 pa-

tients with multiloculated pleural infection, for whom
uniportal video-assisted medical thoracoscopy was per-
formed in order to manage their condition; all our pa-
tients had their procedure done under guidance of chest
ultrasonography, which is proved to better identify the
best point of entry, lowers the risk of complications, and
shortens the length of the procedure [10].
The etiology of pleural infection in most of the

patients in this series was complicated parapneumonic
effusion (67.5%), and other etiologies included tubercu-
losis (27.02%), and pleural mesothelioma (5.40%).
Apart from the 10 cases (27.02%) who were diagnosed

with tuberculosis, the microbiological profile of the stud-
ied patients revealed gram-positive germs in 2 cases

Fig. 2 Encysted empyema with adhesions between visceral and
parietal pleura

Table 1 Sociodemographic data and etiology of pleural
infection in the studied patients (n = 37)

Variables N (%) = 37

Age (years)

Mean ± SD 49.13 ± 15

Range 22–73

Gender

Male 30 (81.08%)

Female 7 (18.91%)

Etiology

Parapneumonic 25 (67.5%)

Tuberculosis 10 (27.02%)

Malignancy 2 (5.40%)

Table 2 Microbiological diagnosis of pleural fluid in studied
patients (n = 37)

Microbiological organisms Number (%)

Gram-positive organisms (streptococcus) 1 (2.7%)

Gram-positive organisms (staphylococcus aureus) 1 (2.7%)

Gram-negative organisms 3 (8.10%)

No growth 19 (51.35%)

Anaerobic organisms 1 (2.7%)

Mixed germs 2 (5.4%)

Tuberculosis 10 (27.02%)

Table 3 Outcome of multiloculated pleural infection after
treatment with medical thoracoscopy in the studied patients (N
= 37)

Outcome Number (%)

Complete resolution 25 (67.5%)

Partial resolution 8 (21.6%)

Failure (need for further surgical intervention) 4 (10.81%)
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(5.4%), gram-negative germs in 3 cases (8.1%), anaerobic
organisms in one patient (2.7%), mixed germs in 2 cases
(5.4%), while no germs have been detected in culture
and sensitivity in most of the patients (51.35%). These
low-yield results for cultures are mostly due to antibi-
otics used by those patients prior to sampling, and it was
demonstrated in a previous study [11].
It was previously recommended in the literature to use

medical thoracoscopy early in the course of empyema
[12]. This present retrospective study was mainly fo-
cused on multiloculated pleural infection, and it showed
that uniportal video-assisted medical thoracoscopy was
successful in the management of 33 out of 37 patients
(89.1%). Among those patients, 75.75% showed complete
resolution of the pleural fluid, and 24.4% showed partial
resolution with residual pleural thickening. None of
them required any further surgical interventions.
Our results are in accordance with previous studies,

and Ravaglia et al. [13] have demonstrated successful
management of multiloculated pleural infection using
medical thoracoscopy in 91.7%. Another study [14] re-
ported successful treatment in 91% of the cases of multi-
loculated pleural infection with medical thoracoscopy,
but they stated 49% of the patients received post inter-
ventional intrapleural fibrinolytics, which was not ap-
plied in any of our patients.
There was no recorded mortality. Complications were

minimal, and it occurred in only 3 patients (8.10%) and
was resolved spontaneously. This agrees with the fact
that medical thoracoscopy is a safe procedure, and other
studies have confirmed the occurrence of minimal com-
plications in the management of multiloculated pleural
infection with medical thoracoscopy [13, 14].

Conclusion
The conclusion of the present study is that uniportal
video-assisted medical thoracoscopy is a safe, valuable,
and effective tool in the management of multiloculated
pleural infection.
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