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The bronchopleural fistula (BPF) is one of thoracic
surgery’s most critical post-operative complications (1). The
BPF affects about 1.5% to 12.5% of pneumonectomies (2,3)
and 1% of lobectomies or sublobar resections (4). It leads to
further life-threatening complications, such as respiratory
insufficiency, remaining lung pneumonia, or empyema.
However, current studies report a reduction in mortality:
11% to 18% for early BPF (5) and 0% to 7% (6,7) for late
BPF; it remains a significant prognostic factor for survival
and a challenge for the surgeon.

The risk factors for BPF development include
general factors: malnutrition, anemia, steroid therapy,
diabetes, and neoadjuvant therapy, as well as factors
related to the operation: ischemia of the bronchial stump
caused by extensive lymphadenectomy or long post-
operative bronchial stump (8,9). In addition, right-sided
pneumonectomy is also one of the most important risk
factors for the development of BPF (10).

BPF prophylaxis includes several surgical techniques
that potentially improve bronchial stump healing, such
as buttressing the bronchial stump with well-perfused
tissues like intercostal muscle flap parietal pleura or
pericardium fat pad (10-12). Despite the frequent use of
this technique, for example, during pneumonectomy, both
the best buttressing material and the actual benefit of the
bronchial stump coverage remain controversial (12). One

of the few randomized trials by Sfyridis ez /. (11) reported
a potential advantage in patients with diabetes. They
found a lower incidence of BPF in the group of 68 diabetic
patients whose post-pneumonectomy bronchial stump was
covered with the intercostal muscle flap. This influence,
such buttressing was significant in the univariate analysis
but not in the multivariate (11). According to the study
from our department, none of the tissues used for bronchial
buttressing significantly decreased the incidence of BPF (10).
Furthermore, limiting the number of intercostal muscle
flap and pericardium fat coverages did not increase the
BPF occurrence in the last decade (10). Again, Piwkowski
et al. (13) used the indocyanine green fluorescence
intraoperatively to identify the intercostal muscle flap
ischemic section. Supporting the bronchial stump with such
low-perfused tissue part may adversely affect the healing
process.

BPF closure is a tough challenge for the thoracic
surgeon. Consensus has not been reached on the treatment
of BPF either, therefore, it may include conservative
treatment as well as surgical interventions. None of
these approaches is universal and suitable for all patients.
The choice of treatment and its success depends on
many factors: the patient’s general condition, BPF early
presentation, dehiscence size, length of the bronchial stump,
or quality of the remnant stump tissue (14). The most
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common recommendation is that the initial management
should include drainage of the infected pleural space,
adequate antibiotic therapy, and debridement of bronchial
secretions (15). Drainage of the pleural space should be
followed by the bronchoscopy, identifying the BPF, and
assessing the dehiscence size (15).

A crucial element of the entire pulmonary resection is
the preservation of a short, firm bronchial stump. Some
recommendations state that in case of BPF development
in the long bronchial stump, the stump should be trimmed
back with maintaining a minimum of 3 mm of bronchial
stump length (16). Shortening and sealing of the stump
should be done with a stapler, or if there is not enough
space, it should be sutured with absorbable monofilament.
A vascularized tissue cover may also be used to improve
healing (15).

In many cases, unfortunately, further treatment may
require more aggressive surgery, such as the transthoracic
stump revision, window thoracostomy, or chest-wall
fenestration, followed by filling the cavity (17). Although the
experience of many centers confirms the high effectiveness
of aggressive surgical treatment, including open-window
drainage, more conservative methods may be an alternative
for compromised patients after extensive procedures.

In selected cases, one of the possible options could
be endoscopic treatment. An undoubted advantage of
endoscopic closure is the possibility of avoiding another
extensive operation. Boudaya et 4/. obtained favorable
results by using endoscopic fistula closure with the local
application of silver nitrate through a flexible bronchoscope
in a relatively small group of 17 patients (18). It should be
noted that endoscopic treatment may be used in justified,
selected cases. Firstly, it seems that BPF healing can be
achieved via endobronchial therapy in patients without
sepsis, in the small, less than 5 mm dehiscences. In such
cases, endoscopic use of fibrin glue (19) or silver nitrate
(18,20) may help avoid major surgery.

In China, on a group of 148 patients, an attempt was
made to supply BPF with customized airway stenting. Han
et al. used the stents with the bullet head or a special part of
the covered airway stent to occlude the BPF. The stenting
effectively occluded the BPF in 96.6% of patients (21). In
the short-term follow-up (30 days), 141 patients reported
relief in symptoms. The time to stent removal ranged
from 47 to 270 days (21). Cusumano ef al. successfully
used the self-expanding stent and, subsequently, a Dumon
prosthesis in the patient with two BPFs after the right upper
lobectomy (22).
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In their paper, Wang et a/. (23) retrospectively compared
the conservative and operative BPF treatment results.
Currently, only a few studies adequately address the
problem of BPF treatment. Here the authors provided the
results of a group of patients operated on due to malignancy
in the high-volume center. In their paper, the authors
described the techniques used in the treatment of BPF in
patients after a wide range of thoracic procedures, including
video-assisted thoracoscopic surgery (VATS) lobectomies,
pulmonary sleeve lobectomies, esophageal resections or
pneumonectomies. They managed the most BPF using
bronchoscopic stent implantation or combining stenting
with other techniques. However, there were no patients
in the study group who underwent open thoracostomy
except one who underwent thoracoplasty. Nevertheless,
it should be remembered that in many patients with BPE,
an open thoracostomy is not only unavoidable but also
the method that can give a chance of closing the fistula.
A recent case series in the literature show how an open
window thoracostomy performed early and maintained for
about five months significantly increases the chance of BPF
healing (24). In Wang et al. (23) study, the interventional
group presented better outcomes in 28- and 90-day follow-
up. Although interventional treatment did not bring a
significant benefit in the long-term work, including 5-year
survival, it is worth recommending as potentially benefiting
patients in the short term after surgery.

Despite advances in thoracic surgery, including access
to minimally invasive therapies, early diagnosis, antibiotic
therapy, and perioperative care, BPF remains one of the
most severe complications in thoracic surgery. As a result
of the lack of consensus regarding the treatment of BPE,
selection bias is difficult to avoid in scientific articles
attempting to study the effectiveness of the therapy. Much
depends on the center’s experience, the surgeon’s decisions,
skills, or access to a well-equipped endoscopic laboratory.

None of the prevention methods guarantees the
complete elimination of BPF formation, and there is no
universal method of BPF treatment. In such a situation,
even greater individualization of treatment is necessary.
The most chances are given by a very careful qualification
followed by close monitoring of patients from risk groups.
Particular care should be taken when attempting to perform
a pneumonectomy. Pneumonectomy, although being a
very extensive operation associated with the possibility of
numerous complications, is still an effective treatment for
patients with centrally located non-small cell lung cancer

(NSCLC) (25). In the era of modern therapies, including
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immunotherapy, it should be considered whether such
extensive treatments make sense in terms of long-term
survival and the patient’s quality of life.
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