
 

 

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/ 

licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

 

 

Case Report: Endobronchial Valves for Challenging Persistent 

Air Leaks in Bronchopleural Fistula: A Case Series 

 
Siavash Kooranifar Department of Internal Medicine, School of Medicine, Hazrat-e Rasool General Hospital, Iran University of 

Medical Sciences, Tehran, Iran 

Mohsen Asna ashari Department of Internal Medicine, School of Medicine, Hazrat-e Rasool General Hospital, Iran University of 

Medical Sciences, Tehran, Iran 

Vahan Moradians Department of Internal Medicine, School of Medicine, Hazrat-e Rasool General Hospital, Iran University of 

Medical Sciences, Tehran, Iran 

Taghi Riahi Department of Internal Medicine, School of Medicine, Hazrat-e Rasool General Hospital, Iran University of 
Medical Sciences, Tehran, Iran 

 

ARTICLE INFO  ABSTRACT 

Submitted: 15 Nov 2021 Pneumothorax occurs when air escapes from the lungs and enters 

the space between the lungs and the pleural space, for which there 

are many reasons for this defect. There are many treatments from 

the past to the present that are not currently satisfactory for 

patients. In recent years, endobronchial valve has been used and 

in this study, this valve has been used for 5 patients. In all 

patients, a silicone valve with a size of 8-10 was used and on 

average, each patient had about 7 days of valving. Three out of 5 

patients had underlying diseases and in the end all patients were 

satisfied with the type of treatment. According to the results of 

recent studies, it seems that a potential trial to evaluate the 

management of air leakage after lung resection as well as 

traumatic, pathological and spontaneous pneumothorax is 

necessary to evaluate the management of air leakage. 
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Introduction

ronchopleural fistula causing 

persistent air leaks is one of the most 

serious complications after pulm-

onary resection such as lobectomy and 

pneumonectomy are associated with pro-

longed hospital stay, increased health-care 

costs and maybe morbidity (1-4). The 

incidence of Bronchopleural fistula post-

lobectomy or pneumonectomy has been 

stated to be as high as 4.5%, with a related 

mortality of up to 27% and up to 90% of those 

patients require a repeat surgical procedure 

(4, 5). Thoracic operations, advanced 

pulmonary sarcoidosis, bullous emphysema, 

interstitial lung disease, and radiation fibrosis 

are the main causes of prolonged air leaks (6). 

Tube thoracostomy, thoracoplasty, open 

drainage, muscle pedicle closure and 

decortication are the traditional therapies for 

air leaks treatment. Numerous bronchoscopic 
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methods to fistula closing have been used, 

comprising applying of tissue and fibrin glues 

and sealants, plugs, stents, coils, balloons, 

and submucosal injection of ethanol (7). 

In addition to the mentioned methods, many 

non-surgical methods have been used, each of 

which has had different success rates in 

different patients. Prolonged chest tube 

settlement with either a pleural drainage 

system or Heimlich valve with pleurodesis 

via chemical, mechanical, and autologous 

means was the most conventional method (8, 

9). 

All these methods were not effectiveness. 

Scientists have been done huge bronch-

oscopic efforts to treat Bronchopleural fistula 

including vascular coils, tissue glue or fibrin, 

stents, spigots, silver nitrate, gel foam, and 

autologous endobronchial blood patch. But 

unfortunately, all these methods have its 

limitations and were not a suitable alternative 

for surgical intervention in the treatment of 

postresection Bronchopleural fistula (10, 11). 

Endobronchial one-way valves are gained 

approval for humanitarian use for treatment 

of persistent bronchopleural fistula in 2006 

(12). There are some limitations on its uses 

and a basic and constant method cannot uses 

for all of the potential barriers (13). In this 

report, we present 5 cases of endobronchial 

valve users and exemplify a new, less 

invasive choice for the management of 

persistent air leak in patients with pneumo-

thorax and resistant to treatments. 

Case Presentation 

Case 1 

A 70-year-old man was diagnosed with 

complete left-sided opacification with 

mediastinal shift to the right with increasing 

in respiratory acidosis. On day 9, he was 

assessed for an endobronchial valve and 

successfully implemented in day 11. After 6 

weeks, endobronchial valve was removed 

without any complications. 

 

Case 2 

A 32-year-old man with refractory pneumo-

thorax due to bronchopulmonary fistula and 

underlying Pulmonary Langerhans cell 

histiocytosis. Productive cough, weight loss, 

fatigue, hematochezia and right middle lobe 

abscess (4 × 3cm) were the main clinical 

manifestations and admitted into the ICU for 

septic shock. He had experiences of 

obstructive cardiac arrest and need chest tube 

in 4 sites. On day 5, the endobronchial valve 

were implemented and the extubated two 

days later. 

 

Case 3 

A 28-year-old man with refractory pneumo-

thorax due to bronchopulmonary fistula and 

concomitant pulmonary hydatid cyst disease. 

The patient was from the northern regions of 

the Iran, which is considered as an endemic 

of echinococcosis. The patient had no 

previous vascular disease and required only 

one point in the lung to be vuvled. The 

intubation was performed without any 

problems and the patient was monitored for 

up to two days and had no problems after the 

operation. 

 

Case 4 

A 50-year-old man with a history of kidney 

transplantation with refractory pneumothorax 

due to bronchopulmonary fistula. The patient 

also has a history of heart disease and 

diabetes and has undergone high-risk surgery. 

Fortunately, the intubation was successful 

and the patient was discharged after 3 days 

with complete recovery. 

 

Case 5 

A 53-year-old man with no history of 

underlying disease had refractory pneumo-

thorax due to bronchopulmonary fistula. The 

patients had an air leak with deteriorating 

oxygenation, three endobronchial valves 

were placed in left upper lobes and the 

extubated after 3 weeks. 

The outcomes of endobronchial valve 

placement for postoperative air leaks in these 

cases are presented in Table 1. 

Discussion 

Tube thoracostomy, sufficient volume 
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resuscitation, and serial chest radiographs are 

the early treatments for pneumothorax (14). 

Despite these treatments if still the lung did 

not re-expand, major airway injury should be 

suspected and bronchoscopy must be applied 

for diagnosis and then treated (15, 16). 

Endobronchial valves as less invasive 

approaches have newly developed for the 

management of persistent air leak as a 

possible alternative to lung volume reduction 

surgery to treat incapacitating emphysema 

(1). In this report we present five cases who’s 

used these valves to treat persistent air leak. 

Performing a prospective study of broncho-

pulmonary fistula is difficult. But there are 

several reports that have defined the 

usefulness of Endobronchial valves in the 

closure of bronchopulmonary fistula. 
 

Table 1. Outcomes of endobronchial valve placement for postoperative air leaks 

Patient Sex Age 
Number of 

valves 

Valves use 

(days) 

Valves 

size 
Underlying disease 

Case 1 Male 70 1 6 8-10 No 

Case 2 Male 32 1 7 8-10 
Pulmonary Langerhans cell 

histiocytosis 

Case 3 Male 28 1 6 8-10 Alveolar hydatid disease 

Case 4 Male 50 1 8 8-10 Kidney transplant 

Case 5 Male 53 1 7 8-10 No 

 

In 2011, Gillespie et al. the results of a series 

of consecutive cases that treated a complex 

alveolar plural fistula with an endobronchial 

valve were reported. The results showed that 

during a period of 15 months, 8 valve 

placement procedures were performed on 7 

patients and all of them improved air leakage. 

The mean duration of air leakage was 4 weeks 

before and 1 day after treatment with an 

average of 4.5 days (17). In another study in 

2019, Mukhtar et al. cited endobronchial 

valves as an innovation in the management of 

persistent air leaks, as an alternative to 

traditional therapies (pleural drainage and 

surgery). In their study, they examined the 

mortality rate, length of stay and the 

effectiveness of the method. In this study, 

1885 patients, mostly middle-aged, male, 

white, and with underlying disease, who had 

an average of 9.8 days of valves in the lung 

and were introduced as a suitable and non-

invasive alternative (18). In the present study, 

only one valve was placed for each patient, 

and due to the presence of underlying disease 

in 3 out of 5 patients, the results of CT scan 

showed that the amount of air leakage had 

stopped and the patients were completely 

satisfied. It was proved that removable 

endobronchial valves for average of 7 days 

are a safe and effective intervention for long-

term air leakage.  

Various studies have shown that endo-

bronchial valves, which are used to prevent 

air leakage after surgery, reduce the duration 

of valvulation and increase the survival time 

of the valve (19-21). The use of this method 

has also increased patient satisfaction and 

also greatly reduced the cost of health care. In 

some cases, valves can be more effective in 

managing a cavity infection if there is 

sufficient airway to achieve long-term 

obstruction. 

Conclusion 

These valves can also be used to treat 

pulmonary air leakage in patients with 

pneumothorax in patients with comorbidities 

for whom surgery is dangerous. According to 

the results of recent studies, it seems that a 

potential trial to evaluate the management of 

air leakage after lung removal, as well as 

spontaneous traumatic, pathological and 

secondary pneumothorax, is necessary to 

evaluate the management of air leakage.  

Acknowledgments 

The authors of current study would like to 

express their deep thanks to all surgery part 

staff.  

References 

 [
 D

O
I:

 1
0.

18
50

2/
tb

sr
j.v

4i
2.

96
59

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 tb

sr
j.m

az
um

s.
ac

.ir
 o

n 
20

25
-0

7-
16

 ]
 

                               3 / 5

http://dx.doi.org/10.18502/tbsrj.v4i2.9659
http://tbsrj.mazums.ac.ir/article-1-3765-en.html


Endobronchial Valves in Bronchopleural Fistula   ׀   Kooranifar et al. 

 

59  Tabari Bio Stu Res J - Volume 4 - Issue 2 
 

1. Salik I, Vashisht R, Abramowicz AE. 

Bronchopleural fistula. StatPearls [Internet]. 

2020. 

2. Bribriesco A, Patterson GA. Manage-

ment of postpneumonectomy bronchopleural 

fistula: from thoracoplasty to transsternal 

closure. Thoracic surgery clinics. 2018;28(3): 

323-35. 

3. Mazzella A, Pardolesi A, 

Maisonneuve P, Petrella F, Galetta D, 

Gasparri R, et al., editors. Bronchopleural 

fistula after pneumonectomy: risk factors and 

management, focusing on open-window 

thoracostomy. Seminars in thoracic and 

cardiovascular surgery; 2018: Elsevier. 

4. Petrov DB, Subotic D, Yankov GS, 

Valev DG, Mekov EV. Epidemiology, 

etiology and prevention of postpneumo-

nectomy pleural empyema. Folia medica. 

2019;61:352. 

5. Bobbio A, Bouam S, Frenkiel J, Zarca 

K, Fournel L, Canny E, et al. Epidemiology 

and prognostic factors of pleural empyema. 

Thorax. 2021. 

6. Hallifax RJ, Laskawiec-Szkonter M, 

Rahman NM. Predicting outcomes in primary 

spontaneous pneumothorax using air leak 

measurements. Thorax. 2019;74(4):410-2. 

7. Ding M, Gao Y-d, Zeng X-T, Guo Y, 

Yang J. Endobronchial one-way valves for 

treatment of persistent air leaks: a systematic 

review. Respiratory research. 2017;18(1):1-

10. 

8. French DG, Plourde M, Henteleff H, 

Mujoomdar A, Bethune D. Optimal manage-

ment of postoperative parenchymal air leaks. 

Journal of thoracic disease. 2018;10(Suppl 

32):S3789. 

9. Huang X, Ding L, Xu H. Broncho-

scopic valve placement for the treatment of 

persistent air leaks. Medicine. 2018;97(13). 

10. Mentzer SJ, Tsuda A, Loring SH. 

Pleural mechanics and the pathophysiology 

of air leaks. The Journal of thoracic and 

cardiovascular surgery. 2018;155(5):2182. 

11. Chang F-S, Chou C, Hu C-Y, Huang 

S-H. Suture technique to prevent air leakage 

during negative-pressure wound therapy in 

fournier gangrene. Plastic and Reconstructive 

Surgery Global Open. 2018;6(1). 

12. Kemp SV, Slebos D-J, Kirk A, 

Kornaszewska M, Carron K, Ek L, et al. A 

multicenter randomized controlled trial of 

Zephyr endobronchial valve treatment in 

heterogeneous emphysema (TRANSFORM). 

American journal of respiratory and critical 

care medicine. 2017;196(12):1535-43. 

13. Hartman JE, Klooster K, Slebos D-J. 

From bench to bedside: implementation of 

endobronchial valve treatment for patients 

with advanced emphysema in routine clinical 

care. Respiration. 2020;99(2):187-8. 

14. Brown SG, Ball EL, Perrin K, Asha 

SE, Braithwaite I, Egerton-Warburton D, et 

al. Conservative versus interventional 

treatment for spontaneous pneumothorax. 

New England Journal of Medicine. 2020. 

15. Centonze CP, Davenport MS, White 

ES, Kazerooni EA. Routine chest 

radiography for the evaluation of pneumo-

thorax following bronchoscopy. Academic 

radiology. 2019;26(5):585-90. 

16. Valentin R, Patel DC, Jantz MA, 

Mehta HJ, Mehrad B, Manjarres DCG. The 

Role of Bronchoscopic Interventions in the 

Management of Pneumothorax in Interstitial 

Lung Disease. Journal of Bronchology & 

Interventional Pulmonology. 2021;28(3): 

238-40. 

17. Gillespie CT, Sterman DH, Cerfolio 

RJ, Nader D, Mulligan MS, Mularski RA, et 

al. Endobronchial valve treatment for 

prolonged air leaks of the lung: a case series. 

The Annals of thoracic surgery. 2011;91(1): 

270-3. 

18. Mukhtar O, Shrestha B, Khalid M, 

Alhafdh O, Datar P, Bhattarai B, et al. 

Characteristics of 30-day readmission in 

spontaneous pneumothorax in the United 

States: a nationwide retrospective study. 

Journal of community hospital internal 

medicine perspectives. 2019;9(3):215-20. 

19. Agrawal A, Karle E, Patel TP, Wilson 

G, Hofmann H, Sunna R, et al. A Pregnant 

Woman Presenting With Progressively 

Worsening Dyspnea and Pneumothorax. 

Chest. 2020;157(6):193-6. 

20. Akil A, Reichelt J, Freermann S, 

Karfis I, Semik M, Fischer S. Application of 

intrabronchial valves in high risk patients 

 [
 D

O
I:

 1
0.

18
50

2/
tb

sr
j.v

4i
2.

96
59

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 tb

sr
j.m

az
um

s.
ac

.ir
 o

n 
20

25
-0

7-
16

 ]
 

                               4 / 5

http://dx.doi.org/10.18502/tbsrj.v4i2.9659
http://tbsrj.mazums.ac.ir/article-1-3765-en.html


Endobronchial Valves in Bronchopleural Fistula   ׀   Kooranifar et al. 

 

60   Tabari Bio Stu Res J - Volume 4 - Issue 2 

with bronchopleural fistula: an alternative 

therapeutic option. Zentralblatt fur Chirurgie. 

2018;143(3):296-300. 

21. Andreetti C, Menna C, D'Andrilli A, 

Ibrahim M, Maurizi G, Poggi C, et al. 

Multimodal treatment for post-pneumo-

nectomy bronchopleural fistula associated 

with empyema. The Annals of thoracic 

surgery. 2018;106(6):337-9. 

 [
 D

O
I:

 1
0.

18
50

2/
tb

sr
j.v

4i
2.

96
59

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 tb

sr
j.m

az
um

s.
ac

.ir
 o

n 
20

25
-0

7-
16

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               5 / 5

http://dx.doi.org/10.18502/tbsrj.v4i2.9659
http://tbsrj.mazums.ac.ir/article-1-3765-en.html
http://www.tcpdf.org

