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Abstract 
Bronchopleural fistula (BPF) is a severe complication of pulmonary tuberculosis, particularly prevalent in high TB incidence regions like 

Indonesia. We managed a 22-year-old male with pulmonary tuberculosis who developed right pyopneumothorax unresponsive to conservative 

treatment. Despite anti-tuberculosis treatment (ATT), his condition worsened. A thoracic CT confirmed bronchopleural fistula, leading us to 

perform an exploratory thoracotomy with decortication and fistula closure, resulting in significant clinical improvement. This case underscores 

the challenges of managing tuberculosis-associated BPF and highlights the necessity for early surgical intervention when conservative treatments 

fail. The successful outcome emphasizes the importance of a multidisciplinary approach to ensure favourable patient outcomes and prevent 

complications. Prompt surgical management is crucial in tuberculosis related BPF cases where conservative treatments are ineffective, reinforcing 

the need for tailored, multidisciplinary strategies in complex TB cases. 
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Introduction 

Tuberculosis (TB) remains a significant public health challenge in 

Indonesia [1]. In 2022, there were approximately 724.300 

tuberculosis cases reported in Indonesia, indicating a significant 

increase compare to the previous year [2]. Indonesia ranks second 

globally in tuberculosis cases, underscoring the urgent need for 

effective strategies to combat the disease [3]. In tuberculosis-endemic 

regions, like our country Indonesia, the incidence of bronchopleural 

fistula (BPF) as a complication of the disease is a significant concern 

due to the potential development of various pulmonary 

complications associated with tuberculosis. Pulmonary tuberculosis 

can lead to conditions such as cavitary lesions, bronchiectasis, and 

hydropneumothorax, all of which can predispose patients to the 

formation of BPF [4]. Despite effective treatment, TB can lead to 

significant short and long term health consequences [5]. 

Bronchopleural fistula (BPF) is a serious condition 

characterized by an abnormal communication between the bronchial 

tree and the pleural space. While BPF can result from various causes 

such as lung resection, radiation therapy and infections, its 

occurrence in the context of pulmonary tuberculosis is particularly 

severe due to the extensive pulmonary destruction, cavitation, and 

chronic infection associated with tuberculosis [6]. Bronchopleural 

fistula (BPF) as a complication of tuberculosis is a rare but severe 

condition that can lead to significant morbidity and mortality rates. 

The mortality rate associated with BPF in tuberculosis patients 

varies between 18% to 67% [7]. The formation of BPF in tuberculosis 

patients can be attributed to factors such as lung tumors, pneumonia, 

empyema, blunt and penetrating lung injuries, as well as 

complications from surgical procedures [8]. 

The management of tuberculous BPF requires an 

individualized approach tailored to the patients condition and 

response to treatment. In tuberculosis patients is a complex process 

that often necessitates a combination of medical, surgical, and 

interventional approaches. Despite the availability of 

antituberculosis therapy (ATT), many patients with BPF do not 

respond adequately to conservative treatments, leading to the 

requirement for surgical interventions such as decortication and 

fistula repairs [9]. The complexity of managing BPF in tuberculosis 

patients is highlighted by the need for a step-up approach involving 

conservative, operative, and reconstructive techniques for closure in 

persistent cases [10]. 

In this case report, we describe the clinical course and 

management of a young male patient with pulmonary tuberculosis 

complicated by BPF and pyopneumothorax. We highlights the 

challenges faced in treating such a severe complication in a 
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tuberculosis-endemic setting, emphasizing the importance of early 

recognition, multidisciplinary intervention, and long-term follow-up 

to optimize patient outcomes. 

The Case 

A 22-year-old male presented with a four-week history of 

progressive shortness of breath and a four-month history of cough 

productive of greenish sputum. Physical examination revealed 

hyperresonant percussion in the upper and middle right lung fields, 

and dullness in the lower right lung field. Laboratory investigations 

showed leukocytosis. Molecular testing Xpert/MTBRIF for 

Mycobacterium tuberculosis confirmed with rifampicin sensitivity. 

The patient had been receiving antituberculosis therapy (ATT) for 

the past four months.  

Initial chest X-rays demonstrated a worsening right 

hydropneumothorax compared to earlier imaging. The patient was 

diagnosed with right hydropneumothorax secondary to pulmonary 

tuberculosis. Despite the insertion of a chest tube for ten days, there 

was no significant lung expansion. Pleural fluid cultures showed no 

growth of microorganisms, and despite ongoing ATT and antibiotic 

therapy, the patient's condition did not improve. Serial chest X-rays 

indicated the development of empyema at the chest tube site (Fig. 

1). 

 
Fig. 1: Chest X-ray: (a) at the start of ATT therapy, (b) after 10 days of chest tube insertion (red arrow) showed persistent 

hydropneumothorax with no evidence of lung re-expansion. Thoracic CT scan (c, d) revealed right hydropneumothorax with mediastinal 

shift, right lung compression atelectasis, and fibrosis with bronchiectasis in the left lung. 

 
Fig. 2: Exploration thoracotomy revealed 300 cc purulent fluid, thickened pleura, and a bronchopleural fistula; performed drainage, 

decortication and fistula closure. 
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Fig. 3: Follow-up chest X-ray (a) post-surgery showed lung expansion with significant fibrosis and infiltrates, predominantly in the right 

lung, (b) after six months of ATT revealed well-expanded lungs and significantly reduced infiltrates. 

A thoracic CT scan revealed right hydropneumothorax with a dense 

pleural peel. Given the lack of improvement, we decided to perform 

an exploratory thoracotomy, which revealed 300 cc of purulent fluid 

and thickened parietal and visceral pleura. A bronchopleural fistula 

(BPF) was identified in the right superior lung lobe. The surgical 

approach included direct drainage, decortication, and suture of the 

fistula (Fig. 2). Histopathological examination of the tissue showed 

connective tissue with tubercle structures exhibiting central 

necrosis, surrounded by epithelioid cells, Langhans giant cells, 

fibrosis, and heavy lymphocytic inflammation, with no signs of 

malignancy detected. We continued the patient on standard anti-

tuberculosis therapy (ATT) following the surgical intervention. 

After completing six months of ongoing ATT, the patient's 

clinical symptoms showed marked improvement. Follow-up chest 

X-rays revealed fibrosis and calcifications in the right upper lobe, 

confirming a favourable response to the treatment (Fig. 3). 

Discussion 

Bronchopleural fistula (BPF) is a pathological connection between 

the bronchial tree and the pleural space, permitting air to leak into 

the pleural cavity. BPF is most commonly associated with 

postoperative complications following pneumonectomy or other 

lung resections, as well as with pulmonary infections that cause 

tissue necrosis, persistent spontaneous pneumothorax, 

chemotherapy, radiotherapy for malignancy, and pulmonary 

tuberculosis [8-11]. In the context of tuberculosis, BPF is a frequent 

and serious complication, often leading to prolonged hospitalization 

and increased morbidity, which can range from 25% to 71% [6]. 

The development of bronchopleural fistula (BPF) in 

tuberculosis patients is often a consequence of necrotizing 

pneumonia or empyema, conditions that are more likely to occur in 

immunocompromised individuals [8]. The chronic infection 

associated with tuberculosis can result in extensive tissue 

destruction, including necrosis of lung parenchyma and involvement 

of both visceral and parietal pleura. This process can lead to the 

formation of fibrotic pleural peels that hinder lung re-expansion, 

contributing to the pathogenesis of BPF [12]. We underscores the 

difficulty in managing BPF, as there are currently no universally 

accepted guidelines or consensus on the optimal approach to 

treatment [13]. 

In this patient, our initial management involved inserting a 

chest tube following our diagnosis of right hydropneumothorax 

based on chest X-ray findings. However, after four weeks of chest 

tube drainage, we observed no significant lung re-expansion, 

indicating the presence of a bronchopleural fistula and potentially a 

trapped lung. We determined that the inability of the lung to expand 

was likely due to the thickened pleura caused by chronic infection, 

which created a physical barrier to lung inflation [14]. The thickened 

pleura resulting from chronic infection in tuberculosis patients can 

create a physical barrier to lung inflation, contributing to the 

challenges in managing conditions like bronchopleural fistula 

(BPF). The chronic infection associated with tuberculosis can lead 

to extensive tissue destruction, including necrosis of lung 

parenchyma and involvement of both visceral and parietal pleura, 

ultimately resulting in the formation of fibrotic pleural peels that 

hinder lung re-expansion [15]. 

During the exploratory thoracotomy we performed, we 

identified 300 cc of purulent fluid and a thickened pleural peel 

involving both the parietal and visceral pleura, with a bronchopleural 

fistula (BPF) located in the right superior lung lobe. In cases of 

persistent air leaks, such as those associated with BPF, conservative 

management, including prolonged chest tube drainage, often fails, 

especially when complicated by dense pleural peels that inhibit lung 

re-expansion. This highlights the necessity for surgical intervention, 

such as decortication and direct closure of the fistula, which is 

crucial to eliminating the air leak, allowing lung re-expansion, and 

reducing the risk of further complications [16]. In cases where 

conservative treatment fails, as it did in this instance, surgical 

intervention becomes the most appropriate course of action to ensure 

effective management and recovery [17]. Additionally, the 

bronchopleural fistula was directly sutured to prevent further air 

leaks. The primary goal of surgery in such cases is to close all major 

air leaks, clean out necrotic tissue from the pleura and lung 

parenchyma, and restore lung function [4,8]. 

The successful management of tuberculosis-related 

complications, such as bronchopleural fistula, requires a 

comprehensive approach that combines surgical expertise with 

ongoing antituberculosis therapy. Timely surgical intervention, in 

conjunction with appropriate medical treatment, plays a critical role 

in ensuring positive patient outcomes and preventing disease 

progression [11]. Effective management of BPF, especially in 

tuberculosis patients, requires a combination of of surgical 

intervention and antituberculosis therapy has been shown to be 

effective in managing complex cases of tuberculosis, emphasizing 

the importance of a multidisciplinary approach in achieving 

favorable patient outcomes [8,18]. 
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