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Lernziele

• Kennen der wich+gsten Risikofaktoren und 
Ursachen eines Empyems

• Kennen der Stadieneinteilung des 
parapneumonischen Ergusses im Hinblick auf 
eine individualisierte Therapie

• Kennen der Möglichkeiten & Grenzen der 
medizinischen Thorakoskopie und 
Fibrinolysetherapie
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Role for medical thoracoscopy in 
empyema? – Optional...

Chest 2005



Outcome – medical 
thoracoscopy

n Retrospective analysis, n= 127 patients with 
multiloculated empyema

n Mean age 58±18 years
n Complications in 9%

n subcutaneous emphysema (n=3)
n air leak >3 days (n=9)

n Primary success rate of medical thoracoscopy 91%
n 94% were cured by non-surgical means
n 6% required pleurectomy, mostly thoracotomy
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In 60/127 
(47%) of 
patients a 
germ was 
found in 
pleural fluid
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70-y-Female, AHT, chronic renal 
insufficiency, mild OSAS
Referal from another hospital with bacteriaemic, 
bilateral pneumonia due to streptococcus pneumoniae 
with progressive pleural effusion

7-d Augmentin© according to resistance pattern
2x pleural tab (exsudate), still recurrent

Fair general condition, 38.5°C, RR 117/68 mmHg, HR 
94/min, right-sided blunt percussion
Lc 17, creatinine 113, CRP 282 mg/dL



Initial management
Chest ultrasound: medium-size pleural effusion, 
visceral and perietal pleural thickening, moderately 
reduced diaphragmatic movement, presence of lung 
consolidation in the RLL

Diagnostic pleural tab è pH 6.84...



Initial management II
Insertion of a 17 F-chest tube
Seek advice of thoracic surgeons

Due to clinical stability and absence of dense pleural septation 
no VATS at this point – to be followed…

Chest X-ray to document correct position of pleural 
tube
Intrapleural instillation of Urokinase 250’000 IU on 3 
consecutive days… è no significant change!



No response to fibrinolytics!

Still clinically stable
Persistence of CRP 235 mg/dL
VATS?! (program issue... Is is ok, when we operate 
her on Monday?)
Just waiting?

NEJM 2011



Intrapleural t-PA and DNAse

Twice daily sequential intrapleural treatment
T-PA (Actilyse©) clamped for 1 h & 1 h wash-out followed by
DNAse (Pulmozyme©) clamped for 1 h

Evacuation of 2.6 L and subtotal remission in 2 days



74-y-Male with hip replacement, 
type 2 DM, CAD,
Post-Op: Heart failure, hyperactive confusion (delir)
1 week later: Development of left-sided empyema



Chest ultrasound before and 3 days 
after t-PA/DNAse treatment
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Randomised, double-blind, placebo-controlled study 
with 4 treatment arms for 3 days (n= 210 patients)

Placebo (saline 0.9%) & placebo
t-PA (Actilyse©, Böhringer Ingelheim, 10 mg) & placebo
DNAse (Pulmozyme©, Roche, 5 mg) & placebo
t-PA & DNAse

Primary outcome: change in pleural opacity D1 vs D7
Secondary outcomes: referral for surgery, duration of 
hospital stay, and adverse events

NEJM 2011





Rahman et al. - Main results



Intrapleural tissue plasminogen activator and 
deoxyribonuclease for pleural infection. An 
effective and safe alternative to surgery. Ann 
Am Thorac Soc. 2014

• 8 multinational observation series to evaluate the pragmatic 
"real-life" application of tPA/DNase treatment for pleural 
infection in a large cohort of unselected patients

• Of 107 patients 92.3% were successfully managed without the 
need for surgical intervention

• No patients died as a result of pleural infection
• Most patients (84%) received tPA/DNase more than 24 hours 

after failing to respond to initial conservative management with 
antibiotics and thoracostomy

• Pain necessitating escalation of analgesia occurred in 19.6% 
patients, and nonfatal bleeding occurred in 1.8%.



Konclusion I - Empyemtherapie
Die Behandlung des Empyems verlangt eine gute 
interdisziplinäre Kommunikation & Zusammenarbeit 

Internisten
Lungenfachärzten
Thoraxchirurgen

Die pleurale Infektion präsentiert sich in Stadien
LRTI/Pneumonie
Exsudatives Stadium (S I)
Fibropurulentes Stadium (S II)
Organisiertes Stadium (S III)

Die kombinierte, intrapleurale Fibrinolystherapie mit 
t-PA/DNAse reduziert die Notwendigkeit einer VATS

Punktion/Drainagen
Fibrinolyse

VATS
Med. Thorako



Konclusion II – Thorakoskopie
Die Rolle der medizinischen Thorakoskopie ist in 
Guidelines nicht definiert
Mögliche Indikation

Spätes fibropurulentes Stadium (S II)
Kontraindikationen

Organisiertes Stadium (S III – dichte Septierung im US, 
keine diaphragmatische Bewegung mehr)
Subpleuraler Lungenabszess
Fistelbildung: Broncho-pleural, oesophago-pleural
Instabler, septischer Patient

Entscheid zwischen medizinischer Thorakoskopie
und VATS ist auch von der Verfügbarkeit von 
Ressourcen abhängig…



Der Thoraxchirurge ist unser Freund und sollte es 
auch bleiben…

Frühe Involvierung der Thoraxchirurgie
Rascher OP-Entscheid bei Verschlechterung, instabiler
Situation, relevanter
Lungenabszess/Seropneumothorax/Fisteln

Konclusion III – Thoraxchirurgie



Question: In which condition 
large-bore pleural tubes give 
better results than small-bore 
tubes

A. Pleural Infection
B. Pneumothorax
C. Malignant pleural effusion
D. All conditions A-C
E. None condition A-C

Right Answer: E



Small-bore tube ≤ 16 F (= 5.3 mm outer diameter)

Semin Respir Crit Care Med 2010





Es fehlen qualitativ hochstehende RCTs
Keine Daten favorisieren den Gebrauch von 
grossvolumigen Drainage 
DGP-Guidelines – update 2016:…
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„Mini“ ist the new BIG!
Mini-Thoracoscopy!
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Biospies
3 x 5 mm



Chest Tubes
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Cosmetics

8 F = 3mm


