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CASE REPORT

Endobronchial management 
of bronchopleural fistula using vascular plug 
device—a case report
Avinash A. Gutte and Saurabh Dembla*    

Abstract 

Background:  Bronchopleural fistula (BPF) is a sinus tract between the pleural space and the main stem, lobar, or 
segmental bronchus. The development of a bronchopleural fistula (BPF) is associated with high rates of morbidity and 
mortality. An interdisciplinary approach, early diagnosis, and timely management of these lesions are critical in the 
management of such lesions.

Case presentation:  We describe a case of bronchopleural fistula in a 42-year-old female patient, occurring after a 
surgery for pulmonary hydatid, which was successfully managed using a minimally invasive method of closure using 
Amplatzer vascular plug (AVP).

To our knowledge, the use of an AVP for the management of a BPF following hydatid cyst marsupialization has rarely 
been described in the past.

Conclusion:  AVP is a useful device in the management of bronchopleural fistulas, especially in patients failing a trial 
of conservative management and are high-risk candidates for surgeries.

Keywords:  Amplatzer vascular plug, Bronchopleural fistula, Hydatid lung disease

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

Background
BPF, a sinus tract between bronchi and the pleural space, 
occurs as a complication following thoracic surgeries 
such as lobectomy, thoracotomy, and pulmonary infec-
tion [1]. BPFs are associated with high rates of morbidity 
and mortality with reported mortality ranging as high as 
70% [2, 3].

Treatment for BPF ranges from conservative/medical 
management to bronchoscopic procedures for critically 
ill patients and surgical intervention for those at the high-
est risk. There is no consensus as to the best available 
treatment for the management of such fistulae.

The various surgical options include thoracostomy, 
thoracoplasty, and direct closure of the fistula using flaps 

of different origins [4]. Surgery generally carries a dis-
mal prognosis in patients with a poor general condition. 
Moreover, the recurrence rate of BPF following a surgi-
cal repair could be as high as 23.6% [4]. The recurrence 
rate of BPF following a surgical repair carries a mortality 
greater than 50%, which is caused by respiratory insuffi-
ciency and uncontrolled sepsis [5].

Bronchoscopic management of BPFs is based on the 
delivery of N- butyl cyanoacrylate glue, coils, emphysema 
valves, autologous blood patch, AVP, occlusive material 
to the fistula [1], and tracheobronchial stents [6].

Out of the abovementioned methods, coils, glue, and 
emphysema valves are preferred for smaller BPFs and are 
a poor choice for larger fistulas. Larger fistulas provide 
a poor framework for these occlusive materials and can 
lead to inadvertent migration of the occlusive material 
into the pleural space [7–9].
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Blood patches have been used for the management 
of BPFs with poor outcome rates ranging from 27-72%. 
The shortcomings of blood patch for the management of 
BPFs include the risk of pleural infection. Also, complete 
closure of fistulas using blood patches required multiple 
bronchoscopy sessions with closure rates following the 
first session being as low as 56% [10].

Management of BPF using different types of stents 
has been described. Stents can however lead to sputum 
retention by impeding mucociliary clearance [7]. Also, 
stents were not available at our institution at the time of 
this case.

Amplatzer plugs have been used for the management 
of congenital septal defects [11], pulmonary arterio-
venous malformations, anomalous venous connections, 
and internal iliac arteries [12, 13].

AVPs have been successfully used for the management 
of BPFs with no recurrent disease in almost all previously 
described studies (Table 1).

AVP are a good choice for BPFs which are long and 
wide such as the one in this case.

AVP devices are made of two discs with a central 
waist made of a mesh of braided nitinol. The central 
waist measures from 4 to 40 mm in diameter. The dis-
tal disc is about 14mm and the proximal disc is 10 mm 
larger, respectively, than the diameter of the central 
waist. This provides an anchoring lip of about 5–7 mm 
circumferentially.

The waist is positioned inside the defect, while the 
discs anchor the device on either side of the fistula. AVP 
devices can be collapsed into low-profile delivery sheaths 
(5–7 French) owing to the superelastic and shape mem-
ory properties of nitinol. This allows the advancement of 
the devices across the lesion [8].

The plug is attached to a 155-cm-long delivery wire 
with a micro screw made of stainless steel, allowing the 
operator to release the plug into the final position by 

rotating the cable using a supplied torque device. The 
plug can be readjusted and retrieved as needed before it 
is finally released. The AVP is compatible with magnetic 
resonance imaging (MRI), within a magnetic field of less 
than 3 Tesla [23].

They are designed to provide immediate effective clo-
sure of the defect, are available in a large range of sizes, 
and can be appropriately matched to the lesion. The 
presence of two disks, one on either side of the lesion, 
leads to greater coverage and increases the likelihood of 
closure, as opposed to glue, which is applied to the inter-
nal aspect alone.

The devices induce endothelial response and poten-
tiating granulation tissue without causing airway 

Table 1  Previous studies on the management of BPFs using plug devices

Year of study Author(s) Results and outcome

2008 Kramer et al. [14] No recurrent disease

2009 Scordamaglio et al. [15] No recurrent disease

2009 Gulkarov et al. [16] No recurrent disease

2011 Fruchter et al. [17] No recurrent disease

2011 Tedde et al. [18] No recurrent disease

2013 Yang et al. [19] No recurrent disease

2014 Fruchter et al. [8] No recurrent disease in all but 1 where 
the procedure was unsuccessful

2014 Marwah et al. [20] No recurrent disease

2015 Klotz et al. [21] No recurrent disease

2016 Scordamaglio et al. [22] No recurrent disease in all but 2 patients

Fig. 1  Posteroanterior radiograph of the chest showing a rounded 
opacity in the left middle and lower lung zones, suggesting a hydatid 
lung cyst. Similar smaller opacity is also noted in the right upper lung 
zone
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compromise which eventually leads to closure of the 
fistula [13, 24].

Case presentation
A 42-year-old female, a case of pulmonary hydatidosis 
(Fig. 1), planned for video-assisted thoracoscopic marsu-
pialization of hydatid cyst in the left lung on 23/07/2021. 
An intercostal drainage (ICD) tube was kept in the opera-
tive bed.

The patient was recuperating well until day 4 after 
surgery when bubbling was noted through the ICD 
tube. This progressed to subcutaneous emphysema 
spreading to the neck and showed worsening progres-
sion (Fig. 2).

Computed tomography (CT) scan of the thorax showed 
a fistulous communication, measuring about 1cm wide 
and 6cm long, between the left pleural cavity and seg-
mental bronchus for the left lower lobe. This was sugges-
tive of a bronchopleural fistula (Fig. 3).

Fig. 2  Posteroanterior radiographs on A day 4 post-surgery, B day 6 post-surgery, C day 7 post-surgery, and D day 8 post-surgery showing 
progressively worsening subcutaneous emphysema

Fig. 3  A Non-contrast axial chest CT and B minimum intensity projection (MinIP) in the coronal plane showing the fistulous communication (white 
arrows) between the post-operative cavity (C) and the segmental bronchus for the lower lobe. Also, a note is made of the extensive subcutaneous 
emphysema (yellow arrows) and ICD tube in situ
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As the fistula was wide and long, closure of the bron-
chopleural fistula using the Amplatzer vascular plug-2 
(AGA Medical, Golden Valley, Minn., USA) device was 
planned. The patient was taken for the procedure under 
fluoroscopy and bronchoscopy guidance. The patient was 
intubated maintaining ventilation to both the lungs while 
the closure procedure was carried out on the fistula in the 
left lung.

Technique
A 9mm Amplatzer vascular plug-2 (AVP) was used for 
the closure of the fistula. The size of the vascular plug 
chosen was according to the diameter of the bronchial 
stump and the length of the fistula so that the device 
would completely cover the fistulous connection fit-
ting within the stump. The delivery cable was intro-
duced through the endotracheal tube under constant 

Fig. 4  A Pre-deployment bronchogram, B, C bronchogram during deployment of the vascular plug, and D post-deployment bronchogram

Fig. 5  A Non-contrast axial chest CT and B MinIP in the coronal plane showing vascular plug within the segmental bronchus for the lower lobe 
with a near total resolution of the cavity. Resolution of the previously noted subcutaneous emphysema
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visualization by fluoroscopy. Once positioned within 
the fistula the plug was released. After its deployment, 
a bronchogram was performed by injecting a contrast 
medium through a catheter to check the position of the 
plug and ensure exclusion of the fistula (Fig. 4).

Follow-up CT and X-rays confirmed the closure of the 
fistulous communication (Fig. 5).

Conclusion
The endobronchial approach for the management of BPF 
is effective especially in patients failing a trial of conserv-
ative management and high-risk candidates for surgeries. 
AVP is a useful device in the armamentarium of endo-
bronchial management of big fistulae, which cannot be 
managed using coils, glues, stents, or blood patches.

Abbreviations
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tomography scan; ICD: Intercostal drainage tube; MRI: Magnetic resonance imaging.
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