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DEFINITIONS
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Parapneumonic effusion is any   pleural
effusion associated with a 

suppurative parenchymal lung   disease
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SIMPLE  Parapneumonic Effusion   is an uninfected, free‐flowing
fluid collection
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COMPLICATED  Parapneumonic   Effusion is an early infected fluid 
collection, prone to develop

loculations by fibrinous septations
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Thoracic EMPYEMA   is a collection
of frank PUS

within the pleural space



Pleural infection: 80,000 cases/year UK and USA
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High associated morbidity and mortality:
20%

 
pts with empyema   die

20%
 

pts with empyema  require surgery
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The incidence of empyema 
continues to growth

with an estimated 65,000 pts
affected/year, and an

annual cost of
500 million $ per year
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RISK FACTORS:
(same for pneumonia)
diabetes mellitus

immunosuppression
corticosteriod use

gastro‐oesophageal reflux
alcohol

intravenous drug abuse

Pleural infection most commonly occurs in 
 paediatric and

elderly population
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Physiology of   
the pleura
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In health: 
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In health: 
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3 stages:
exudative stage (acute)
fibrinopurulent stage

organized stage with scar tissue
(pleural peel) formation (chronic)

1962: 
The American Thoracic Society
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They are not sharply defined, but represent
a continuum spectrum
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The transition through the 3 phases
occurs over a 3 to 6 week period
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1°  stage: exudate
increased capillary vascular permeability
proinflammatory cytokines production

(IL‐8; TNFα)
facilitate fluid entry into pleural cavity

(free‐flowing exudate, normal pH, no
bacteria, ↓LDH ↓

 
glucose)

Antibiotics usually control the disease
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If appropriate medical treatment is 
not started (or delayed)…

progression to fibrinopurulent stage

Bacterial invasion
Increased fluid accumulation

Fibrin deposition
Septa development

(pH<7.20; glucose<2.2 mmol/l; 
LDH> 1000U/l; WBC> 5000mm3)
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If not drained, increased amount
of bacteria appears and the fluid
becomes frankly purulent, giving

rise to a true EMPYEMA
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Loculations
 

prevent the
extension of the infectious
process to the whole pleura
but make its evacuation by

non‐surgical means 
progressively difficult
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Stage 3:
fibroblast migrate in the 
pleural cavity and produce
an inelastic membrane

(pleural peel or cortex) and
entrapp the lung rendering

it functionless
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If not treated….
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Pleural empyema
bacteriology
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Pathogens isolated
have significantly

changed
since the 

introduction of
antibiotic therapy

in the 1940s



1917‐1919
 Empyema Commission 

 Recommendations:
 

adequate pus drainage
 proper nutritional support

 pleural space obliteration
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1917‐1919
 Empyema Commission 

 Recommendations:
 

mortality reduced to 4.3%
 in the later stage of the epidemic
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Before antibiotics:
 

60%‐70%: Streptococcus Pneumoniae
 (now < 10%)
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After antibiotics: 

1950’s: Staphylococcus Aureus

Now: anaerobic infections
Gram‐negative organisms
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Fungal empyema is very rare
(<1% of all empyemas)

Candida
 

species is the 
commonest responsible
(usually in immunosuppressed pts)

High mortality (> 70%)
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MANAGEMENT
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General rules
The sine qua non of empyema management is:
early
adequate 
dependent drainage
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Pleural empyema management 
depends on

the stage at which it’s diagnosed
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Diagnostic challenge
To distinguish pleural effusions that will
respond to antibiotic therapy ALONE from
those that need chest drainage or surgery
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Stage 1 disease
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Antibiotics

Pleural effusion drainage

Stage 1
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An early and appropriate
antibiotic treatment for the
pneumonia minimizes the
development of 
parapneumonic effusions and
aborts the progression to 
complicated effusions or
empyema

Antibiotics
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Simple parapneum. effusions
no longer than that indicated
for the underlying pneumonia

Antibiotics



β‐lactam antibiotics:
Amoxicillin/Clavulanate
Ticarcillin/Clavulanate
Piperacillin/Tazobactam
Ampicilin/Sulbactam
Quinolones
Imipem
Meropenem
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Antibiotics
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Thoracentesis is 
usually sufficient to drain
simple and limited pleural
effusions without bacterial 
infiltration

Effusions drainage
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>25% culture‐positive
parapneumonic effusions in 
the Stage 1 may respond to
thoracentesis

Pneumonia caused by
Staphylococcus aureus

 
are

less like to respond because
of early loculations 

Effusions drainage
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Stage 2 disease
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Antibiotics

Chest tube drainage

Stage 2

VATS
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Chest tube placement

Decision is based on:
•pleural fluid characteristics

•absence of multiple loculations

•frank pus
•bacteria on pleural fluid Gram’s stain

•pleural glucose < 40 mg/dl
•LDH > 1000 IU
•pH < 7.10
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Chest tube placement

Chest tube MUST be placed at the
most dependent level and MUST

enter the fluid collection
NO
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Chest tube placement

Chest tube MUST be placed at the
most dependent level and MUST

enter the fluid collection
NO
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ATTENTION!!!!!
Don’t place the drain too
much below, to avoid

severe injuries…

NO
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Chest tube placement

Success rates may vary between
6% and 78%

To be successful the drainage 
should be reserved for patients with
exudative
early fibrinopurulent effusions
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Chest tube placement

Success rates deteriorate to
35% ‐

 
39% in case of true empyema
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Which drainage?
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Large bore catheters

24 Ch

20 Ch
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Large bore catheters

Small bore catheters

12 Ch

10 Ch
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Which drainage?

Traditionally, closed chest tube drainage
of pus with large bore drains
is done without radiological

guidance
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Large bore drains
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Which drainage?

Small bore catheters (10 – 14 Ch)
have been employed

Easier and less traumatic to insert
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Which drainage?

Chest drain insertion
(especially small bore one)

is recommended
to be performed under image guidance
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Drainage placement under
ultrasonographic guidance
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Under CT guidance
(multiloculated effusions)
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Which drainage?

Chest tube should be 
chosen according to the
parapneumonic radiologic

appearance…
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afterbefore
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Reported success rates up to
83% ‐

 
87%

Drains are better tolerated
by the patients, but they’re
more prone to obstruction

by fibrinous debris

Resolution tends to be slower
with chest duration:7‐26 days

Small bore drains



Pier Luigi Filosso, MD
University of Torino, Department of Thoracic Surgery

Despite proper positioning
and aggressive drainage
management, small bore
chest tube may fail if it is
repeatedly occluded by

debris
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Which drainage?
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Which drainage?
There’s no clear consensus about the optimal
chest drain size…

Surgeons tend to use large bore ones to avoid
their blockage

ACCP and BTS guidelines recommend 10‐14 Ch
drains, since they’re atraumatic and better tolerated
by the patients compared to large bore ones
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Following insertion, a pleural
suction system  (usually ‐20 cm H2

 

O) 
is used to facilitate pleural apposition
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Retrospective review of 100 pts
managed by tube thoracostomy:

53%: resolution without other
interventions

Independent predictors of failure:
loculated empyema
pleural fluid leukocyte < 6400μg/l
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Intrapleural instillation of
fibrinolytic agents have been
advocated in case of failure of
resolution with chest tube
placement 
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Fibrinolytic therapy reduced
the need for surgery when 
compared with chest tube 

placement alone

(RR 0.63; 95% CI: 0.46‐0.86)
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Current evidence does not
support the routine use of
intrapleural fibrinolytic

agents
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Physical decompression of
multiloculated pleural
collections causing

dyspnoea or resp. failure
when surgery is not
immediately feasible

or at high risk

Fibrinolytic  therapy
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Report of ARDS in a 
patient who received both
urokinase and streptokinase

for empyema 
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Most patients require surgery
to promote drainage because of
the presence of viscous pleural
fluid or multiple loculations
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Delay in elective drainage may
allow the creation of pleural peel,
prolong the hospital stay and 
increase hospital costs
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•
 

Extent of loculations
•

 
Patient’s operability

•
 

Lung capability to re‐expand
•

 
Possible BPF

Indications to surgical drainage:
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Double lumen tracheal ventilation
(fundamental for VATS and thoractomy; also in case of
BPF)

Postoperative pain control
(epidural analgesia)

Early pts deambulation
(portable suction devices)

Low weigh heparin subcutaneously

Tips & Tricks:
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Aggressive chest physioterapy
and incentive spirometry
to allow:

deep breath
cough
secretion removal
lung re‐expansion

Tips & Tricks:
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Portable suction devices allow
an early hospital discharge and
patient can be safely managed 
at home

Suggestions:
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VATS is useful during the 
fibrinopurulent stage of empyema

Breakdown  of all loculations,
drainage of the gelatinous exudate,
removal of fibrin and thin peels from
the visceral pleura, allowing complete
lung re‐expansion
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Small "utility" mini‐thoracotomy
is sometimes needed to achieve a
complete lung re‐expansion
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Through the mini‐thoracotomy
a correct loculation debridment
is feasible and may be more
effective
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Stage 3 disease
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Thoracotomy

Stage 3
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Early thoracotomy for pleural space
infection evacuation is usually
performed in the initial phase  of 
the organizing stage (Stage 3)

Pleural surfaces are covered by an
amorphous gelatinous fluid, but a
true fibrous peel has not yet
formed 
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Blunt finger dissection to disrupt
the septations and allow access
to the entire pleural space

Total elimination of fibrin membranes
from the lung, diaphragm and
parietal pleura

Facilitate immediate and full lung
re‐expansion
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2 large bore chest drainages are
placed at the end of intervention,
one anteriorly, one posteriorly

Additional chest drains may be used
to drain small inaccessible pleural
areas

Drainages must be placed under
suction (‐20 cm H2

 

O)
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before after
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Chronic empyema
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In a chronic empyema the
presence of dense pleural peel
makes impossible the lung
re‐expansion

The lung is entrapped and the 
pleural space obliteration is
impossible
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The result of a chronic 
 empyema is frequently a 

 fibrothorax
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In an acceptable surgical candidate
decortication

 
remains the 

procedure of choice

An alternative is rib resection and 
large bore chest tube placement 
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Rib resection and drainage



Pier Luigi Filosso, MD
University of Torino, Department of Thoracic Surgery

The tube may be slowly
retracted over the course of
weeks or months, while the
infected space heals behind it

The patient may be managed
also as outpatients, with a 
close surveillance 
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Postoperative chest X‐ray 
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Open window
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Open window is the treatment
of choice in case of debilitated
patient with chronic empyema

It’s imperative to place the 
window at the inferior aspect
of the cavity and to make the 
chest wall opening large enough
to accomodate one’s fist
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ATTENTION!!!

Open window thoracostomy
tends to close spontaneously
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Special issue:
Postpneumonectomy 

empyema
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Prevention

Treat the bronchial stump with 
respect

Avoid devascularization
Avoid excessive lenght
Cover the stump with pleura or
pericardium or muscle if preop.
RT/CT has been done
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Incidence

The overall BPF incidence is
estimated to be between 1.6%
and 2.7%, and 2/3 of these
patients received induction
chemo/radiotherapy



Pier Luigi Filosso, MD
University of Torino, Department of Thoracic Surgery

Symptoms
Early BPF occurs within few days
or up to 1 – 2 weeks after a 
pneumonectomy

frothy pink sputum
air fluid level on chest X‐ray
persistent low‐grade fever
persistent clinical complaints

Bronchoscopy confirm the 
suspect of BPF
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Treatment goals:
Secure close the bronchial stump
obliterate the empyema cavity

Immediate re‐exploration with 
stump closure and reinforcement
with a pedicled muscle flap
(intercostal, latissimus dorsi,
serratus anterior, pectoralis major)
and pleural space drainage
(Clagett & Geraci procedure)
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Massera and Coll  advocated an 
early open window thoracostomy
for BPF

Late BPF presentation and early
open window procedure were
independent predictors of
successful BPF management 
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Chest tube 
management
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One or two chest tubes are placed  
at the end of surgery and 
left under suction (‐20 cm H2

 

O)

They can be removed when 
there are:

no signs of infection
no more pus
no more than 100 ml‐150 ml /24 h
no air leaks



Pier Luigi Filosso, MD
University of Torino, Department of Thoracic Surgery

In case of persistent serous fluid,
the drain may be connected with an
Heimlich valve, making the patient
able to walk and to be discharged
from the hospital
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Be careful not to remove too soon
the drains….

Fast‐track surgery does not exist in case of
pleural empyema
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Conclusions

Турин, Италия
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Early intervention of pleural space infection is the key
to prevent chronic empyema

The advent of VATS made it possible to treat stage I and 
 stage II empyema with significantly less morbidity

Management of chronic empyema remains a major
challenge in Thoracic Surgery 
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EMPYEMA NEEDS TO BE
TREATED  AND MANAGED
URGENTLY, TO AVOID THESE
CONSEQUENCES…
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Thank you very much
for your attention…

Турин, Италия
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