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Commentary: Endoscopic device
closure to fix the dam problem of
postpneumonectomy
bronchopleural fistula
Abbas E. Abbas, MD, MS, FACS

CENTRAL MESSAGE

In well-selected, stable patients
with small postpneumonectomy
bronchopleural fistulae, bron-
choscopic closure with cardio-
vascular occlusion devices may
be feasible.
Abbas E. Abbas, MD, MS, FACS

The dreaded complication of postpneumonectomy bron-
chopleural fistula (PP-BPF) has been the scourge of thoracic
surgery since the first pneumonectomy, an operation that re-
quires closure of a potentially ischemic bronchial stump.
Sealing the bronchus creates a barrier between the sterile
pleural space and the heavily colonized airway. Any breach
of this dam may lead to fulminant empyema and spillover
aspiration pneumonia in the contralateral lung. Such a pa-
tient usually presents with sepsis and respiratory failure.
Emergency management includes drainage of the pleural
cavity and placing the pneumonectomy side down. Once
stabilized, urgent surgical management is indicated. Our
preferred approach is the modified Clagett procedure in 2
stages: first is open pleural drainage, closure of fistula, mus-
cle transposition, and debridement, whereas the second
stage is obliteration of the pleural space and closure of the
chest wall. Other approaches to close the bronchial fistula
include sternotomy for transpericardial exposure, mediasti-
noscopy for transcervical stapling, and right thoracotomy
for closure of left PP-BPF. When closure of the stump fails,
the remaining options include a large open window thora-
costomy such as the Eloesser flap, or even a 2-stage
thoracoplasty.1

This maximally invasive approach may not always be
necessary, especially when the fistula is small, and the
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clinical picture is subtler with only mild clinical or radio-
logical findings. Such patients may be amenable to endo-
scopic therapy, including direct tissue abrasion, sealant
glues or occlusive devices such as coils, endobronchial
valves, or cardiovascular closure plugs. Success with these
techniques has been variable and there is lack of consensus
on the best approach.2

Menzes and colleagues3 present a case report of a small
left PP- BPF that was successfully closed with an
Amplatzer Vascular Plug II (St. Jude Medical, St. Paul,
Minn) deployed across the BPF. Eight weeks previously,
the 64-year-old female patient had undergone left intraper-
icardial pneumonectomy with intercostal muscle flap bron-
chial coverage for non–small cell lung cancer after
induction immunotherapy. This patient’s only symptom
was cough and bronchoscopy showed a 2-mm BPF in a
viable left mainstem bronchial stump.3

This is yet another report of using an Amplatzer-type de-
vice for this indication. Kramer and colleagues4 first
described this technique in 2008 using an atrial septal defect
occluder.4 In 2011, the same group updated their series to
describe successful BPF closure in 9 of 10 patients.5 Since
then, there have been numerous reports of successfully re-
producing this technique.6,7

Of note, there is a large lineup of different Amplatzer
occlusion devices specifically designed for percutaneous
transcatheter closure of different cardiovascular defects;
for example, patent foramen ovale, atrial septal defect,
ventricular septal defect, patent ductus arteriosus, and
JTCVS Techniques c Volume 4, Number C 349

http://crossmark.crossref.org/dialog/?doi=10.1016/j.xjtc.2020.09.008&domain=pdf
mailto:abbas.abbas@temple.edu
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.xjtc.2020.09.008


Commentary Abbas
peripheral vascular embolization. All are contraindicated
in the presence of endocarditis or other infection. Addi-
tionally, none of these devices are specifically designed
for, or Food and Drug Administration approved for, use
in the airway. As such, any use for a BPF in the setting
of a potentially infected airway must be considered off-
label.

One must always remember that the danger to patients
with PP-BPF comes not from the hole in the airway but
from the breach of the barrier to the pleural cavity. The first
order of business must always be to prevent or treat infec-
tion of that space. Closing the hole comes secondary
because any closure, whether surgical or endoscopic, will
inevitably fail if performed in a contaminated field. When
the PP-BPF is large or the stump appears necrotic, surgical
repair as outlined above will be necessary. However, in
well-selected, stable patients with a small fistula and a
healthy bronchial stump, endoscopic therapy may be
reasonable and when successful is certainly much less inva-
sive than the surgical procedures. Plugging the fistula with a
350 JTCVS Techniques c December 2020
vascular occlusion device in this setting is akin to the Dutch
boy who held back the sea and saved his country by simply
using his finger to plug a leak in the dam.8
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