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Abstract

Objectives: Empyema thoracis is a common thoracic disease seen in both developing and 
developed countries. Despite modern management techniques, this condition is still associated with 
significant morbidity and mortality. Video assisted thoracoscopic surgery (VATS) has become an 
established mode of treatment for this condition; however the first-line approach and timing of surgical 
intervention remains controversial. The present study was undertaken to assess our experience of 
VATS debridement in the management of empyema, focusing on the timing of surgical intervention, 
and the affect this has on outcomes.

Method: Between May 2007 and May 2011, 75 patients underwent VATS debridement of 
empyema in our institution. Retrospective analysis of clinical notes was performed to collect data 
regarding length of pre-operative conservative management, operative strategy and post-operative 
course. The primary outcomes were the need for open thoracotomy, post-operative complications, 
length of hospital stay and survival.

Results: The mean pre-operative duration of conservative management in this cohort was 
15.7 days (range 4-35). A total of 9 patients (12%) required open thoracotomy. Patients who had 
been managed conservatively for two weeks or more were significantly more likely to require open 
thoracotomy (p > 0.05). Both approaches were well tolerated with minimal post-operative complications. 
Average length of stay was 8.2 days (range 2-38) with no correlation found between this and pre-
operative length of management. There were no in hospital deaths following this procedure. 

Conclusions: VATS is now fully established as a safe and effective approach in the management 
of patients with empyema. The timing of any surgical intervention, however, remains controversial. 
There appears to be an ongoing trend for delayed referral, with the majority of our patients managed 
conservatively for over two weeks. The current study supports early surgical involvement, as later 
referral has been shown to lead to a significant increase in the need for open thoracotomy.

drainage of the pleural space, re-expansion of the underlying lung 
and treatment of co-morbidities such as diabetes and malnutrition. 
The method of drainage and the timing of any surgical intervention, 
however, remain controversial. Despite modern management 
techniques the condition is still associated with significant morbidity, 
and a mortality rate of 20% in adults [4]. The present study was 
therefore undertaken to assess our experience of VATS debridement 
for empyema, focusing on the timing of surgical referral and 
intervention, and the affect this has on outcomes.

Methods
A review of the thoracic surgical database identified 75 patients 

who had undergone VATS drainage in the management of post-
pneumonic empyema between May 2007 and May 2011. Patients 
requiring open drainage with rib resection, thoracoplasty or flap 
reconstruction were excluded from this study. Patients with an 
underlying thoracic malignancy were also excluded. The most 
common presenting symptoms were shortness of breath, fever 
and cough and were reported in 35-40% of cases. Others seen less 
frequently included chest pain, loss of appetite, loss of weight and 
haemoptysis. All patients had been resistant to medical treatment 
which varied from antibiotic therapy only, to pleural aspiration or 

Background
Empyema thoracis is defined as an accumulation of purulent 

material and fluid within the pleural cavity. The most common 
cause is as a complication of pneumonia [1]. The natural history of 
the disease is one of transition and a number of stages have been 
classified. The early or exudative phase (stage I) is a simple fluid or pus 
collection. Without treatment this will soon evolve into a loculated, 
fibrinopurulent effusion (stage II) followed finally by a complex, 
organised collection with trapping of the underlying lung (stage III). 

As the name would suggest, empyema thoracis was first described 
in Greece by Hippocrates and his followers in 500BC, at which time 
surgical drainage was proposed as the treatment of choice [2]. Open 
thoracic drainage remained the only management option until the 
early 1900s at which time unacceptable mortality rates during the 
influenza pandemics of 1917 and 1918 forced further investigation 
into the disease. The novel approach of drainage using a closed chest 
tube was introduced at this time leading to a dramatic reduction in 
mortality rates [3]. 

This approach remains the basis for the current rationale in 
the management of empyema. It is generally agreed that success 
is dependent upon appropriate antibiotic therapy combined with 
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drain insertion. The cohort was divided into those patients managed 
conservatively for less than two weeks prior to surgery (Group I n=34) 
and those managed for 2 weeks or more (Group II n=41). Diagnosis 
in both groups was confirmed using CT scan of the chest (Figure 1), 
with or without analysis of pleural fluid. 

VATS empyema debridement was implemented initially in 
all cases using a standard two port technique, for simple loculated 
collections, and three ports where more extensive decortication was 
required. The inferior 10mm port is used for the camera while a 
larger anterior incision is used as a utility port. Following drainage 
of any effusion, the lung is mobilised from the chest wall using a 
combination of blunt dissection and diathermy for dense adhesions. 
Sponge-holding forceps can then be used via the utility port to 
remove fibrinous debris (Figure 2). Copious wash-out of the pleural 
cavity is performed using betadine solution. At the conclusion of the 
procedure a size 28 French chest drain is inserted to the apex via the 
utility port, while a size 32 French chest drain can be passed through 
the camera port to the base. The lung is re-inflated under direct vision 
prior to closure.

Conversion to open thoracotomy was performed in cases where 
adequate debridement and lung expansion could not be achieved 
via the VATS method, or to manage complications. At the time of 
surgery samples of parietal pleura and purulent matter were sent to 
histology and microbiology for analysis and all patients were treated 
with antibiotic therapy as per consultant microbiological advice.

Outcomes compared included operative strategy, in particular 
the need for conversion to open thoracotomy, post-operative 
complications, length of stay and survival. The Fisher’s exact test and 
Mann-Whitney test were used for statistical analysis. A p value < 0.05 
was considered as statistically significant.

Results
Of the 75 patients who underwent VATS management of 

empyema, 9 (12%) required conversion to open thoracotomy. In 
7 cases this was performed to allow adequate decortication and re-
expansion of the underlying lung. The other two reasons identified for 
thoracotomy were to control bleeding and to manage poor tolerance 
of single lung ventilation. 

The mean pre-operative duration of conservative management in 
group I was 9.7 days (range 4-13) and in group II was 20.6 days (range 
14-35). The patient demographics of these groups are outlined in Table 
1. There were no significant differences seen when comparing age, 
gender and pre-operative co-morbidities. Of the 9 patients requiring 
conversion to thoracotomy only 1 patient was in group I while the 
other 8 patients were in group II. This difference in frequency of open 
surgery was statistically significant (P = 0.03).

The procedure was well tolerated by all patients with minimal 
post-operative complications (Table 2). Although samples from the 
pleural cavity were sent to microbiology in all cases, only 11 (15%) 
yielded positive bacterial culture. The most common organisms 
identified were staphylococcus aureus and Escherichia coli.

Following surgery 58 patients were discharged home while 17 
were transferred back to their local hospital for ongoing management 

or rehabilitation. Overall length of stay ranged from 2-29days with 
a mean of 6.9days. Excluding those patients transferred to other 
hospitals, the mean length of stay was 7.3days. A total of 27 patients 
were discharged with a chest drain in situ on a portex bag to manage 
ongoing drainage from the pleural cavity. In those patients where 
all chest drains were removed prior to discharge the average length 
of drainage was 7.2days (range 3-23). The mean length of stay was 
7.2days (± 5.9days) in group I and 6.6days (± 5.3days) in group II. 
There were no in-hospital deaths reported. When comparing length 
of stay and post-operative complications, no significant difference 
between the groups was seen.

Conclusions
Empyema thoracis remains a common problem, affecting over 

65,000 patients each year in the UK and US [5]. Prior to the advent of 
VATS the only surgical option for drainage and decortication was via 

Figure 1: CT chest demonstrating complex left sided empyema (arrow) with 
a thick cortex surrounding the lower lobe of the left lung.

Figure 2: VATS management of a stage II empyema.

Table 1: Patient demographics of groups I and II.

Group I Group II P Value

No. Patients 34 41

Mean Age (years) 56.7 57.1 0.48

Gender (M:F) 21:13 28:13 0.55

Chronic lung disease 3 3

Diabetes 3 5

Table 2: Post-operative complications seen in groups I and II.

Post-op bleeding Air leak Wound infection Delayed 
extubation

Group I 2 1 0 1

Group II 1 1 1 2 
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an open thoracotomy. In view of this, surgical intervention was often 
perceived as a final option for patients in whom optimum medical 
management had failed. VATS has now become an established mode 
of treatment for this condition. A number of papers have reported 
VATS to be as effective as, if not superior to open thoracotomy 
[6-10]. This has reopened the debate regarding optimum primary 
management, with a growing number of advocates for early, 
aggressive surgical intervention [11-15]. 

Alternatives to surgical intervention include the use of 
intrapleural fibrinolytic therapy instilled via a chest tube. Agents such 
as streptokinase, urokinase and recombinant tissue plasminogen have 
been used in this setting with variable results. A recent systematic 
review and meta-analysis included seven randomised controlled 
trials comparing fibrinolytic therapy with placebo [16]. Outcomes 
included treatment failure (surgical intervention or death) and 
length of hospital stay. The results demonstrated that intrapleural 
therapy was associated with a reduction in treatment failure alone 
but not for death or length of stay. The authors therefore concluded 
that fibrinolytic therapy has potential benefits in the management of 
empyema in adults but that there was not enough evidence to advocate 
routine use. For this reason the use of such agents is usually reserved 
for patients who are unfit or high risk for surgical intervention.

VATS provides a number of advantages over simple tube 
thoracostomy with or without fibrinolytic therapy in the management 
of empyema. The technique allows inspection of the lung and the 
opportunity for debridement under direct vision. Specimens can 
easily be obtained for microbiological analysis allowing more focused 
antibiotic therapy in the post-operative period, and washout of the 
pleural cavity can be performed. In this cohort only 15% of cases 
yielded positive cultures, which may be explained by long pre-
operative antibiotic treatment in the majority of cases. Isolation of 
microbiological agents has been positive in up to 77% in other series 
[12]. Perhaps one of the most important benefits of VATS is the 
ability to assess re-expansion of the lung following drainage. Poor 
expansion increases the risk of fluid re-accumulation and failure of 
the procedure [13]. Assessment allows the surgeon to decide whether 
further endoscopic maneuvres may be useful or if an open approach 
is required. In this study, VATS was well tolerated by all patients with 
minimal post-operative complications. Resolution was achieved in 
97% of cases with a conversion to thoracotomy rate of only 12%.

Despite VATS being widely used and accepted in this patient 
group, the timing of surgical intervention and optimum first line ap-
proach remain controversial [17]. The current BTS guidelines sup-
port early discussion with a thoracic surgeon and consideration of 
surgical treatment in patients with persisting sepsis and pleural col-
lection [18]. Guidance advocates a maximum period of 7 days with-
out resolution. In our cohort the majority of patients had received 
significantly longer conservative management at the time of surgery 
(mean 15.7days). We have demonstrated that patients treated for ≥ 2 
weeks are significantly more likely to require open thoracotomy than 
those treated for < 2 weeks. These findings are in keeping with previ-
ous studies. Lardinois et al., reported the probability of conversion 
to thoracotomy for fibrinopurulent empyema increases from 22% to 
86% between day 12 and day 16 of presentation [19]. In view of this, 

and the progressive nature of the disease, timing of any intervention 
is paramount to achieving success. 

To date, there have only been two randomised controlled trials 
comparing VATS and tube thoracostomy as the primary intervention 
[11,20]. Both studies reported that patients undergoing VATS as the 
primary management had fewer treatment failures and shorter length 
of hospital stay. The sample groups involved were, however, both 
relative small (n=104 and n=20) and there was no analysis of cost. We 
did not demonstrate a correlation between length of pre-operative 
management and length of post-operative hospital stay. This may in 
part be explained by the fact that 23% of our patients were transferred 
back to their local hospital, while a further 25% were discharged 
home with a chest drain in situ. 

VATS has now been fully established as a safe and effective 
approach in the management of patients with both acute and chronic 
empyema thoracis. The technique allows adequate assessment 
of the pleural cavity, specimen collection and, in the majority of 
cases, re-expansion of the lung. The current study is limited in 
that it is a retrospective analysis; it does however support previous 
recommendations for early surgical involvement as delayed referral 
has been shown to lead to a significant increase in the need for open 
thoracotomy [6-10,19]. The exact timing remains controversial but 
should be based upon the general condition of the patient, stage of 
disease at presentation and local considerations (such as ease of access 
to a thoracic surgery service). Further randomised trials, looking 
particularly at cost-effectiveness and service provision, are required 
if we are to advocate VATS as the first-line treatment for empyema. 
The current evidence, however, supports earlier referral for VATS to 
circumvent the need for open thoracotomy and prolonged hospital 
stay.
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