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Definition persistierendes „Air leak“ (PAL)

• Persistent Air Leak (PAL) is generally defined as an air leak from the lung lasting 
more than 5–7 days despite chest tube drainage

• PALs are typically caused by bronchopleural fistula/ alveolopleural fistula.

• Alveolar-pleural fistula defines a communication between the pulmonary 
parenchyma distal to a segmental bronchus and the pleural space.

• Classification systems uses the traditional analog scale (Cerfolio G4/G5):

forced expiratory leaks,

expiratory leak, 

inspiratory leak, 

continuous leak
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Patient-Related Risk Factors

Risk Factor Description

Chronic Lung Diseases Conditions such as COPD, emphysema, or pulmonary fibrosis increase risk.

Smoking History Smoking adversely affects the integrity of lung parenchyma.

Tumor Stage Advanced stages often require more extensive surgical resections, potentially increasing the 
vulnerability of lung tissue.

Age and Nutritional Status Elderly patients and those with poor nutritional status may have reduced tissue repair 
capabilities.

Obesity Obesity can lead to increased surgical complications.

Genetic Predisposition Genetic factors may influence lung tissue integrity and the ability to heal.

Preoperative Pulmonary Function Lower preoperative lung function can indicate a higher risk of PAL.

Immunosuppression Patients with weakened immune systems may have delayed healing.

Diabetes Mellitus Diabetes can impair wound healing and lung recovery.

Medicina 2024, 60(5), 802

https://www.mdpi.com/journal/medicina


Surgical and Perioperative Risk Factors for PAL

Risk Factor Description

Type of Surgery Certain procedures, like lung resections and lung volume reduction surgery for emphysema treatment, 
have a higher incidence of PAL.

Upper Lobe 
Resections

Upper lobe resections carry a higher risk of air leak due to their greater elastic recoil, sparser 
anastomotic blood supply, prevalence of emphysematous changes in the upper lobes, and the technical 
challenges associated with their proximity to major airways and vessels.

Pleural Adhesions They complicate surgical dissection, potentially leading to inadvertent lung parenchyma injury and 
disruption of the lung surface integrity during surgery.

Surgical Technique Use of certain instruments and techniques can affect tissue integrity.

Intraoperative Lung 
Manipulation Excessive handling or manipulation of lung tissue can predispose to PAL.

Extended Operative 
Time Longer surgeries may increase the risk of PAL due to prolonged exposure.

Anesthesia Type Specific types of anesthesia may affect lung function.
Postoperative Pain 
Management Inadequate pain management can prevent effective coughing and deep breathing.

Mechanical 
Ventilation Use Use of mechanical ventilation can affect lung mechanics.

Experience of 
Surgical Team Less experienced surgical teams may cause higher rates of PAL due to technique variability.



Risikostratifizierung: Wie tun??



Aggregate Prolonged Air Leak (PAL) :
Brunelli Score for a Patient Undergoing Lobectomy

Aggregate Prolonged Air Leak (PAL) Score of Brunelli 
et al for a Patient Undergoing Lobectomy
Aggregate Prolonged Air Leak (PAL) Score of Brunelli 
et al for a Patient Undergoing Lobectomy

Ann Thorac Surg 2010;90





Air leak: Was nun?



Indikation: Endobronchial Valves in PAL

• Patients with severe PAL or leaks refractory to other 
methods of control may benefit from bronchoscopic 
placement of a unidirectional endobronchial valve 
(EBV) in the segmental bronchi, occluding distal 
airflow

Thorac Surg Clin 31 (2021) 161–169





EBV in PAL: Results

• 66 patients, male (66.7%), median age 59.5 years. 
• The most common underlying lung disease: COPD (39.4%) and lung cancer (33.3%).
• The median time between pneumothorax and valve placement was 24.5 days 

(interquartile range: 14.0–54.3). 
• Air leak resolved in 40/66 patients (60.6%) within 30 days after EBV treatment.
• Concerning safety outcome, no procedure-related mortality was reported and 

complication rate was low (6.1%). Five patients (7.6%) died in the first 30 days after 
intervention.

Conclusion: EBV placement is a treatment option in patients with PAL. In this 
multicenter case-series of high-risk patients not eligible for lung surgery, EBV 
placement resulted in air leak resolution in 6 out of 10 patients with a low complication 
rate. 
Considering the minimally invasive nature of EBV to treat PAL as opposed to surgery, 
further research should investigate if EBV treatment should be expanded in low to 
intermediate risk PAL patients.

Respiration 2024;103 (9)



EBV für PAL 

Within the subset of 18 patients with PAL, 
the predominant causes of air-leak included:

spontaneous secondary pneumothorax (44.0%), 
parapneumonic effusion/empyema (22.2%), 
post-lung resection surgery (16.7%). 

Follow up: 77.8% successfully had their chest tubes removed. Post-procedural complications 
were minimal, with two incidences of hemoptysis and one of empyema, all of which were 
effectively managed. Huh et al. BMC Pulmonary Medicine :2024 



JTCVS Open Aug 2025

67 cases of BV placement for PAL after
- lung resection (n =49), 
- iatrogenic or spontaneous pneumothorax, 

pleural malignancy, bronchopleural 
fistula or exploratory thoracotomy (n = 18)

- Air leak resolution was at least 95% 
across all categories, except for the 
spontaneous pneumothorax cohort 
(80%). 

- Only 7% of all patients underwent post-
BV pleurodesis. Rate of BV removal for 
lung resection patients was 86% and 72% 
for other etiologies. 61% of patients were 
discharged safely with a chest tube

- 90-day all-cause mortality rate was 9%



Empfehlung des Vorgehens:



EBV in PSP

Eur Respir J 2024; 63: 2300797





• (i) Identifizieren des spezifischen
(Sub-): Ballon-Technik/ Chartis bei
liegender Drainage bis Airleak endet

• (ii) Auswahl der Richtigen EBV 
Größe (Sizers) 

• (iii) Platzieren des EBV
Kontrolle/ Entfernung des EBV planen



Zusammenfassung:

Persistierende Air Leaks (PAL) stellen ein Problem, grade im p.o. 
Bereich dar

EBV sind zugelassen für die Therapie des PAL (Pulmonx JA, Olympus 
?)

Datenlage: Keine großen prospektiven RCT, aber meist retrospektive 
Fall Serien

Implantation technisch: a) Identifizierung des Segmentes (Ballon/ 
Chartis) b) Richtige Größe c) Implantation d) Entfernung planen

Zu wenig Daten über SAE derzeit



VIELEN DANK !
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