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Introduction

Bronchopleural fistula (BPF) or dehiscence is a serious 
complication following anatomic pulmonary resections, 
with a reported incidence of 1–10% (1). It results in high 
comorbidity and mortality rates in additions to several other 
problems including infection, empyema, ARDS or air leak. 
The patients typically present with increasing subcutaneous 
emphysema, cough, temperature, respiratory distress and 
tachycardia.

Early bronchial stump failure is generally due to technical 

problems like staples misfiring, poor apposition of tissues or 
tension in the stump site. Late failure is usually caused by 
weak bronchial tissue or infection. Stapler closure, despite 
its various advantages, can cause more fistulization than 
manual closure, particularly in high risk patients (2).

Anyhow, we can find different risk factors related to the 
preoperative patient’s state and clinical situation or to an 
intraoperative and postoperative management (3).

The major described preoperative risk factors are:
• Current smoking;
• Hyperglycemia and diabetes;
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• Malnutrition and hypoalbuminemia;
• Previous steroid therapy;
• Copd and decreased pulmonary function;
• Neo-adjuvant chemotherapy or radiation;
• Antimetabolite and antiproliferative medications. 
Intraoperative or postoperative risk factors are:
• Bronchial stump length;
• Right pneumonectomy;
• Prolonged mechanical ventilation;
• Loss of suture integrity;
• Postoperative empyema.
The most important therapy for bronchial stump fistula 

is prevention: recognizing and correcting risk factors and 
using a controlled ventilation decrease stump dehiscence. 
Often a prophylactic coverage of the bronchial stump 
is required, even during video-assisted thoracic surgery 
(VATS) procedures, so pleural and pericardial patches, 
ipsilateral pedicled latissimus dorsi flap and intercostal 
muscle flap (IMF) have been proposed. 

In this video we show a case of a VATS procedure with 
bronchial stump coverage with an IMF, harvested with an 
harmonic scalpel from the utility incision (Figure 1).

Patient and methods 

The patient was a 54-year-old woman, former smoker, 
admitted to our department with multiple lesions in the 
right lung and ilo-mediastinal lymphadenopathy. We 
diagnosed lung adenocarcinoma (TTF-1 positive, ALK-

KRAS-EGFR negative) with CT-guided FNAB. After four 
cycles of neoadjuvant chemotherapy with Gemcitabine 
and Cisplatin, a three portal VATS right pneumonectomy 
was planned. A 10.5 mm thoracoscope was inserted in 
the 8th intercostal space at the mid-axillary line. A 4 cm 
working port was placed in the anterior axillary line in 
the fourth intercostal space. A 1.5 cm assistant’s port was 
placed in the 8th intercostal space at the subscapular lines. 
The bronchial closure was performed with endostapler 
(EndoGIA, Covidien); the stump was tested under sterile 
warm saline with ventilator pressure of 25 cmH2O. After 
that, the intercostal flap was dissected and harvested with 
an harmonic scalpel (Harmonic ACE – Ethicon) from the 
inferior margin of the fourth rib, with attention paid to 
avoid an injury to the vascular structures. The flap was 
then transected and sutured to the bronchial stump with 
an interrupted absorbable suture (PDS 4/0 Ethicon). The 
time required for harvesting the flap was very short, about 
5–10 minutes. The postoperative course was without 
complications. We removed the chest tube on the fourth 
day. TNM staging was y pT1b N2.

Discussion

The use of intercostal muscle is commonly employed to 
protect and revascularize bronchial stumps or anastomoses 
after lung resections, particularly after pneumonectomy or 
sleeve lobectomy.

Sagawa et al. have reported a case of harvesting an 
IMF in a patient undergoing lobectomy through a VATS 
approach (5). Reinforcement of bronchial stump could be 
therefore performed even during minimally invasive surgery 
for higher-risk patients, as well described by Serna-Gallegos 
et al. (6).

Bronchopleural fistula can be safely prevented after 
pulmonary resection even in high risk patients undergoing 
neoadjuvant chemoradiation therapy, as described by 
Cerfolio et al. (7). However, in patients undergoing 
pneumonectomy, the right bronchial stump is at greater 
risk than any other part of the bronchial tree; in this paper, 
2 out of 11 pneumonectomies developed BPF even after 
ICM flap buttressing. This study recommends using the 
omental or the serratus as a prophylactic buttress for the 
highly irradiated right main stem bronchus after right 
pneumonectomy. 

Cerfolio et al. also demonstrated, through a prospective 

Video 1. Surgical technique: intercostal 
muscle flap to reinforce the bronchial 

stump after video-assisted thoracic surgery 
pneumonectomy
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Figure 1 Surgical technique: intercostal muscle flap to reinforce 
the bronchial stump after video-assisted thoracic surgery 
pneumonectomy (4).
Available online: http://www.asvide.com/watch/32962
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randomized trial on 114 lobectomy patients, that harvesting 
IMF before ribs spreading decreases the thoracotomy-
related pain and leads to a lower decrease in spirometric 
values (8). The same group later published the results of 
a prospective randomized trial on harvesting and then 
leaving the ICM flap intact instead of cutting it before 
rib spreading, resulting in further decreased thoracotomy 
postoperative pain (9).  

The blood supply is dependent on the absence of injury 
to the artery and vein, or other problems after transposition 
into the chest. To avoid ischemic injury, it is crucial that the 
muscle flap should be harvested without an excessive pedicle 
skeletonization and with an appropriate length.

A study on the quality of the pedicle IMF using 
indocyanine green fluorescence has been described by 
Llewellyn-Bennett et al. this study showed that ICM flap 
thickness and length had an important impact on the length 
of the ischemic segment (10).

Since thoracotomy-related pain significantly impacts 
patients in the postoperative period, we emphasize the 
importance of VATS approach, particularly in high-risk 
patients. The IMF is not injured during this procedure, 
because ribs are not spread, thus, improving the quality 
of the pedicle; the surgeon can harvest the IMF before 
the pulmonary resection or even after, allowing to decide 
during the operation if the bronchial buttressing would 
be necessary. If a pneumonectomy or a sleeve resection 
is planned, the IMF can be easily prepared during utility 
thoracotomy.

In conclusion, we consider intercostal flap as a valuable 
choice, easy to perform in all bronchial stumps, even during 
VATS procedures; it can be harvested before or after the 
pulmonary resection, and represents a valid choice to reduce 
complications, especially in high-risk patients.
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