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Introduction
Empyema thoracis is defined as pus in the pleural cavity,
and the most common cause of it is post- or para-
pneumonic.1-3 Other causes include tuberculosis (TB),
post-trauma,4 post-surgery or as a complication of
abdominal infections. Empyema is divided into three
phases: exudative phase stage 1 which occurs due to
increased permeability of the pleura; fibrinopurulent phase
stage 2 which occurs due to fibrin deposition resulting in
loculation of fluid, formation of pleural peel and
development of frank pus; and organising phase stage 3
which results in thickening of the layers and restricting the
movement of lung, chest and diaphragm. Treatment of
empyema depends upon the stage of the empyema at the
time of diagnosis and presentation. Stage 1 can be treated
with appropriate antibiotic treatment and tube
thoracostomy, and rarely needs surgical intervention,5 but
the intervention and diagnosis should be prompt. In the
other two stages, surgical treatment in the form of tube
thoracostomy or surgical decortications is employed.
Traditionally, open thoracotomy has been considered the
gold standard for decortication in empyema thoracis
patients, but it causes increased morbidity and post-
operative pain.6 In recent literature, video-assisted
thoracoscopic decortications (VATS) has been cited as a
safe and effective alternative procedure with less pain and

morbidity.7 There have been a number of studies favouring
VATS in the treatment of empyema thoracis.8-10 Studies
have established the efficacy of VATS in drainage of the
early phase empyema111,12 but its role in decortications of
the lung in later phase is still under debate.13,14 The current
study was planned to analyse the outcome and
complication of VATS in patients of early and chronic
empyema.

Patients and Methods
The retrospective study was conducted at the Combined
Military Hospital (CMH) Rawalpindi, and CMH Lahore,
Pakistan, and comprised data of empyema thoracis cases
who underwent thoracoscopic decortications by the same
consultant surgeon between January 2009 and 2018. 

The sample size was calculated using online Raosoft
calculator15 with confidence level 95%, margin of error 5%
and approximate population size 300 presenting to the
Thoracic Surgery Department with complaints of
empyema.

Those included were patients with established empyema,
and stage of empyema was determined by clinical
examination, chest X-ray and computed tomography (CT)
scan of the chest. Patients with early and late stage of
empyema were included. Patients of clotted haemothorax,
malignant pathology of chest and conversion to open
thoracotomy were excluded. Decision to proceed with VATS
decortication was taken by the consultant based upon
clinical indications and empyema staging. All cases were
given local block at the sites of ports after procedure and
post-operative with non-steroidal anti-inflammatory drugs
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(NSAIDS). Aetiology and stage of empyema, ports used for
VATS, hospital stay, post-thoracotomy neuralgia (PTN) and
complications were recorded for all patients.

Results
Of the 162 cases, 114(70.4%) were males and 48(29.6%)
were females. The overall mean age was 44±16.37 years
(12-70 years). Of the total, 120(74) cases were of early stage
of empyema (Table). 

The most common aetiology of empyema was TB 60 (37%),
followed by pneumonia 48(29.6%), post-trauma
34(20.9%)and post-surgical 9(5.5%) (Figure 1). 

Uniportal VATS was utilised in 47(29%) patients, two ports
were used in 57(35%) and three ports were utilised in
58(36%) patients (Figure 2).

Single chest tube was placed after VATS in 138(85.18%)
patients which was removed after mean period of 3±1.96
post-op days, while in 24(14.81%) cases two chest tubes
were placed, where the first tube was removed after
1.0±1.9 days and the second tube was removed after
7.0±4.3 days. Overall, 8(4.9%) cases had unsatisfactory post-
op X-ray while  clinical and radiological expansion of the
lung was seen in 154(95%)  cases. Hospital stay was divided
into two groups, those staying >5 days and those with <5
days. Of all the patients, 122(75.3%) had stayed <5 days and
40(24.7%) stayed >5 days post-procedure. Complications
occurred in 30(18.5%) patients among which PTN was
most common 19(11.7%) (Figure 3). There was no mortality
amongst the patients.

Discussion
Successful management of empyema thoracis requires
early recognition of the disease and aggressive treatment
depending upon the stage of the disease. Surgical
treatment is considered in cases of loculated effusions,
especially if lungs fail to expand after the drainage. The
main aim of surgical treatment for empyema thoracis is to
drain all the loculated effusions and ensuring lung
expansion by removing the pleural peel from the lung
surface. Thoracoscopy has been found to be an effective
treatment modality for empyema, especially if lungs fail to
re-expand after drainage.16 Initially VATS was used mostly
for confirmation of empyema thoracis, but with advances
in technology and surgical expertise, VATS debridement
has been found to be very effective method of treating
early stages of empyema and now its effectiveness in
treatment of multi-loculated and chronic empyema has
also been reported in literature.17 In our series there were

Figure-1: Aetiology of the empyema.

Figure-2: Types of video assisted thoracoscopic surgery (VATS).

Figure-3: Complications of video assisted thoracoscopic surgery (VATS).

PTN: Post-thoracotomy neuralgia;
SSI: Surgical site infection.

Table: Baseline demographics.

Variable n (%)

Gender Male 114 (70.4)
Female 48 (29.6)

Year 2009 10 (6.1)
2010 8 (4.9)
2011 14 (8.6)
2012 20 (12.3)
2013 19 (11.7)
2014 21 (12.9)
2015 26 (16.1)
2016 16 (9.8)
2017 23 (14.1)
2018 5 (3.1)

Grade of empyema Early 120 (74)
Late 42 (26)

Hospital Stay Less than 5 days 122 (75.3)
More than 5 days 40 (24.7)



42 cases of chronic empyema which were successfully
treated by using VATS. VATS is considered more effective
than tube drainage because minimal success  is reported
with tube thoracostomy and 36-65% patients are not
cured18 with prolonged hospital stay and morbidity.19 In
the current study, there were only 8(4.9%) cases of
unsatisfactory post-op X-ray and only 4(2.4%) recurrences
after 1 month of follow-up. The success rate in the current
study was 95% compared to a reported success rate of
80%.20 Post-operative hospital stay in our series was <5
days in 75% cases, while a study reported average number
of postoperative hospital stays in case of  patients who
underwent thoracoscopy to be 7.8 days, and in another
study it was 12.3 days.21,22 In one study, average hospital
stay was 5 days which is almost similar to the current
findings. In our study, major aetiology of empyema was TB
60(37%), and similar incidence of aetiology has been
reported earlier.23

The current study has few limitations as it was a
retrospective study and there were no comparison groups.
Moreover, majority of the patients had early empyema so
efficacy of VATS in late stages of empyema still needs to be
determined with a different study population.

Conclusion
VATS was found to be a safe, effective and efficient
procedure which reduced overall hospital stay and caused
minimal complications in the management of empyema
thoracis.
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