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The ongoing struggle with empyema management: is surgery
really the answer?
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Despite having been described over 3,000 years ago, pleural
infection continues to be a challenging condition to treat.
The last decade has seen a greater understanding of the
pathogenesis and microbiology of pleural infection. There are
now data to suggest that although the majority of cases are
related to pneumonic consolidation, the varied microbiology
and radiological findings suggest that primary pleural
infection is a distinct entity requiring specific attention.
For reasons that remain unclear, although are postulated
to relate to a shift in serotypes of aggressive pneumococcal
disease (1), there has been a significant increase in the
incidence of empyema across all age groups, with up to
80,000 cases a year seen in the UK and USA combined, and
a 10-fold incidence increase in paediatric populations in the
last 2 decades (2). Unfortunately, outcomes remain poor, with
up to a 20% mortality within the first year, 20% requiring
surgery due to failed medical therapy and an average hospital
stay of 10 days (3). Optimal management of this condition
remains undefined, and despite the presence of a number of
guidelines, initial treatment (medical or surgical) remains a
subject of discussion.
In this edition of the Journal of Thoracic Disease (JTD),
Semenkovich et al. aimed to address an important question:
what is the optimal management of empyema? The authors
investigated current practices through a retrospective
analysis of coding data on empyema hospitalisations
from an impressively large database (New York State
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Inpatient Database) over a 5.5-year period. They should be
congratulated on assembling a cohort of 4,095 patients, who
were analysed for the association between initial coding
recorded management and subsequent available outcomes.
In this large dataset, initial treatment varied with 67.8%
undergoing chest tube placement, 18.5% undergoing videoassisted thoracoscopic surgery (VATS) treatment with the
remaining 13.6% receiving an upfront thoracotomy and
open decortication. Treatment outcomes were compared
between groups, including success rates, readmission,
reintervention and mortality, with treatment success
defined as management with a single procedure during the
index hospitalisation, no reintervention within 30 days and
survival up to 30 days of follow up.
The data reporting on treatment “success” was
significantly different according to initial treatment modality
with 37% success rate in initial chest tube management,
compared with 55% in the VATS group and 58% in initial
open decortication. A similar pattern was seen for outcomes
of reintervention and mortality, this being seen in 51% and
13% for the chest tube group, 41% and 5% for the VATS
group and 36% and 6% for the initial open operation
group. They conclude that surgery, in particular VATS, may
have a greater role to play in improving outcomes in pleural
infection.
Due to the nature of coding studies, no data is available
on other potential outcome predictors in pleural infection
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and therefore key parameters, which influence outcomes
could not be measured. The authors discuss that drawing
causative conclusions from retrospective, non-randomised
data (an administrative coding database) is problematic. It
is therefore crucial to note that this study should inform
readers about clinicians’ behaviour rather than the relative
efficacy of each treatment modality.
It is not immediately clear why the initial chest tube
treatment failure rate (in 63%) is higher in this study than
that demonstrated in the placebo arms of large randomised
controlled trials of pleural infection, where failure occurs
in around 30% (4). From this dataset, it is impossible to
determine the intent of initial chest tube placement (i.e.,
intended definitive treatment, an adjunct for fibrinolytics, a
temporary source control measure or a bridge to a definitive
operation as a result of a patient or resource limitation).
These subgroups are likely to have significant variations and
therefore it is difficult to draw any further conclusions from
the data relating to this group. An important additional
finding from this study is that pleural infection remains a
very significant health burden—median hospital stay was at
least 9 days in these patients, even in those who had initial
treatment with VATS or open thoracotomy, emphasising
the healthcare burden of this condition.
The results in this study on success rate from VATS
and open surgery are impressive in terms of treatment
success, with fewer requiring reintervention and lower
mortality. Should we then conclude that surgical treatment
is clearly the “optimal” first line management strategy?
Analysis of the demographic tables demonstrate that those
undergoing more invasive surgery were younger with fewer
comorbidities, had lower frequency of septicaemia and
lower frequency of shock, strongly suggesting that selection
bias is operating and may be the cause of the apparent
differences seen in the treatment groups. The median age
of the VATS group in this study was 56, compared with
64 in the chest tube group (P<0.001), and interestingly
is significantly below the median age of 61 years seen
in an unselected and well-documented UK sample of
454 participants diagnosed with pleural infection (4). An
additional difficulty in appraising surgical treatment success
with regard to pleural infection, which the authors allude to,
is the variability of practice and patient selection between
surgeons and the lack of agreed quality standards (5).
In recent years, pleural infection management has been
revolutionized by the advent of intrapleural fibrinolytic
therapy with tissue plasminogen activator (tPA) and
deoxyribonuclease (DNAse) (6). Although not possible
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in this dataset, it would have been interesting to see how
prevalent this practice was amongst the New York cohort,
and to assess any influence on results. Multicentre case
series have suggested that this treatment can successfully
treat over 90% of patients with pleural infection that ‘fail
standard treatment’ with a chest tube alone (7). The major
advantage of this treatment is that it can be given through
a small-bore chest tube, with minimal pain for patients
and applicable across a wider patient group without the
anaesthetic and intraoperative risks associated with surgery.
Recent studies have assessed other, less invasive methods
of ‘medically’ treating pleural infection with chest tube and
saline irrigation (8) showing positive results, and another
study of local anaesthetic thoracoscopy drainage delivered
by the physician currently ongoing.
The results of the current study highlight the important
fact that mortality rates remain unacceptably high, with
20% 30-day mortality in the chest tube cohort. Early
provision of a single definitive treatment is likely to provide
the best chance of successful recovery before the empyema
reaches the organised phase. Their finding that only 53%
of patients overall were treated with a single procedure
demonstrates the complexity of treatment of this condition,
but adds support to the notion that large prospective
randomised trials are urgently required to determine
optimal initial treatment. It is possible that a cohort of
patients would benefit from early surgery; however, a recent
Cochrane review suggested that there is no statistically
significant difference in mortality between primary surgical
and non-surgical management of pleural empyema for all
age groups. A key issue is the ability to stratify patients in
terms of risk at presentation, who might therefore benefit
from aggressive treatment. Data from the PILOT study
due to be published later this year are likely to provide a
needed evidence-based approach to support these treatment
decisions (9).
It is noteworthy that from a patient’s perspective,
there is a significant difference between being offered
antibiotics and a small chest tube insertion under local
anaesthetic versus a major operation. The disadvantages
of surgical drainage are substantial and surgical thoracic
procedures carry associated anaesthetic/perioperative risks,
with a quoted mortality of approximately 2% and major
complication rate of approximately 8% in reported VATS
series (10). Whilst VATS drainage is associated with a
significantly lower rate of adverse events, 4% of patients
still experience significant pain at 2 years (11). In this paper,
15% of VATS procedures required conversion to open
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thoracotomy, which is highly useful data reflecting current
practice, and can be used to inform patients and clinicians
of the likely outcome of VATS. However, it should be noted
that the literature variably reports conversion rates of up to
59% (12-14).
Semenkovich et al. are correct to consider early delivery
of aggressive treatment as a potential factor in improving
patient outcomes. However, it is worth noting the time to
intervention was lowest in the chest tube group, compared
to VATS and open surgery (P<0.001). It is therefore not
surprising that current guidelines encourage chest tube
drainage as the initial treatment step, and suggests that early
access to thoracic surgery is often an obstacle. Patients were
more likely to receive VATS than open operation in larger
hospitals with >300 beds (P<0.001), indicating that surgical
expertise is variable and may represent a barrier. Two
prospective, randomised trials in children compared VATS
with intrapleural fibrinolytics and showed no therapeutic or
recovery advantage, at a significantly lower cost in the latter
(15,16).
Although surgical treatment is not be based on large
randomised trials, large cohort studies have shown that
in selected patients it may be associated with improved
outcomes (17). It is unclear as yet which patients stand to
benefit most from surgical management, and the major
concern remains that this vital treatment modality is avoided
in those who may need it most—including the elderly. A
feasibility study is currently being planned to understand
patients’ perceptions and their acceptance of being
randomised to the three evidence-based treatment options
currently at the clinicians’ disposal; chest tube with saline,
intrapleural fibrinolytics and video-assisted thoracoscopic
surgery. The important qualitative outcomes from this
study will determine whether a larger multicentre RCT can
be conducted to compare these treatment modalities headto-head.
In this age of tailoring treatment to the individual
patient, early surgical intervention may indeed be the
answer for a selected group of patients—however, we do
not know which patients these are. The practice observed in
this study and likely to be mirrored in the wider community,
in which the young and fit undergo early surgery, and
older more comorbid patients who are likely to carry a
greater risk from pleural infection receive a conservative
approach, may not be correct. This is especially important
given the increasing surgical and anaesthetic experience
treating an ageing population. Further efforts are needed
to identify pleural infection early, use all available data to
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risk stratify patients according to clinical risk, followed by
a collaborative approach between physician and surgeon in
delivering the appropriate treatment as early as possible.
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