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Lung gun-shot injury is a life-threatening condition re-
quiring immediate surgical intervention – sometimes even 
total pneumonectomy. Pneumonectomy is a  procedure 
associated with high mortality and morbidity, and poses 
a  high risk of post-surgical complications, such as right-
sided heart failure, ARDS, pneumonia or bronchopleural 
fistula (BPF) [1]. Among numerous possible complications, 
postpneumonectomy empyema (PPE) is one of the most 
serious. We present the case of a patient who has under-
gone multiple surgical interventions in the past 50 years as 
a result of PPE and bronchopleural fistula BPF.

In 1970, an 18-year-old male soldier was shot during 
military training and right-sided pneumonectomy had to 
be performed (Figures 1, 2). After the appearance of post-
pneumonectomy empyema, two drainages were applied 
and empyema was rinsed with chloramine solution. In addi-
tion, antibiotic therapy (4 cycles) was applied, with positive 
outcomes. After a few years the recurrence of PPE was ob-
served due to development of bronchopleural fistula in the 
bronchial stump. Consequently, it was necessary to perform 
bronchoplasty. At the time of the recurrence bronchoscopy 
had confirmed it. Before that, the bronchoscopy did not 
reveal any fistula. The bronchial stump was sutured using 
the Klinkenberg technique – continuous non-absorbable 
suture, double overcast. It was effective until recurrence of 
the fistula in 2009. As a  result, partial thoracoplasty was 
performed with fenestration (in the form of open window 
thoracostomy). Four upper right ribs were removed, which 
resulted in a partially collapsed chest. The initial attempt of 
fenestration closure was ineffective due to local infection 
with Pseudomonas. Additionally, foam was appearing from 
the patient’s unclosed anastomosis of the bronchial stump 
during coughing. On 28 May 2017, the patient was admit-
ted to the Department of Thoracic Surgery and Transplanta-
tion with discharge from the wound during coughing. Hos-
pitalization had to be postponed as a result of circulatory 
insufficiency with cardiac arrhythmia. Due to the patient’s 
deteriorating condition, myoplasties were carried out. The 
first myoplasty (17 July 2017) was performed after cardiac 

improvement and involved the use of a dermatomuscular 
patch (5 × 12 cm) made of the pectoralis major muscle. The 
patch was stitched to the walls of the fistula channel. Povi-
done-iodine was used for perfusion of the fistula. The sec-
ond procedure (16 April 2018) included a skin plasty of the 
thoracostomy entrance to facilitate the necessary weekly 
aseptic wound cleaning to prevent further contamination. 
Around 30 small skin patches (2–4 mm) from the left thigh 
were harvested for grafting. The entrance of the right-sided 
thoracostomy was cleaned and the skin patches were ap-
plied. The patient’s condition has notably improved and cur-
rently there are no symptoms of another recurrence. Post-
pneumonectomy empyema and bronchopleural fistula are 
rare complications that can develop even years after the ini-
tial procedure. The risk factors for these conditions include 
infections, chronic obstructive pulmonary disease, smoking 
and another surgical intervention. Furthermore, right-sided 
pneumonectomy brings more risks for developing BPF due 
to the differences in blood supply of the lungs and bronchus 
[2]. Management of chronically infected post-pneumonec-
tomy pleural empyema requires several challenging treat-
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Figure 1. Computed tomography of the patient’s chest. Visible 
gauze dressing inside the pleural cavity (4.04.2017)



Kardiochirurgia i Torakochirurgia Polska 2020; 17 (4)204

The use of open window thoracostomy in the management of post-pneumonectomy pleural empyema after gun-shot

ment strategies. These include closing the fistula, and eradi-
cation of the pleural empyema [3] followed by obliteration 
of the pleural space.

Firstly, pleural drainages and antibiotics are used to 
clear the postpneumonectomy space. After that, if the fis-
tula is present, open window thoracostomy is usually per-
formed for debridement [4]. If there is no improvement, 
partial or total thoracoplasty is performed to obliterate the 
pleural space. With a  smaller resection cavity, the prob-
ability of developing empyema is much lower, but remov-
ing four upper ribs caused chest deformation. In this case, 
recurrences were observed, so myoplasty had to be per-
formed, with positive outcomes. 

There were three recurrences in total with late BPF. The 
patient was tall, cachectic and received suboptimal nutri-

Figure 2. Patient’s chest after myoplasty and recovery (29.08.2019)

tion. Moreover, due to the patient’s occupation (being an 
active soldier), he was exposed to various infections dur-
ing military training which contributed to the recurrences 
and development of the fistula. Additionally, diabetes might 
have slowed down wound healing. These recurrences might 
have developed as a result of long bronchial stumps, since 
there is a  correlation between BPF and stump length [5]. 
Furthermore, presence of fluid in the postpneumonectomy 
space might cause recurrences as well [6]. In addition, myo-
plasty, which provides vascularization for the tissues around 
the bronchial stump, prevents empyema recurrence [7].

To conclude, treatment of this particular patient re-
quired rethinking already known methods as a  result of 
many surgical interventions performed in the past. Final-
ly, after complete eradication of empyema, covering the 
stump with a muscle flap and obliteration of pleural space, 
there are no more signs of active empyema and fistula.
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