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Case Report

Introduction

Bronchopleural fistula (BPF) is an abnormal communication 
between the bronchial tree and pleural space.1 Its causes 
include surgical resection of lung tissue, lung tissue necrosis 
from infection, trauma, and lung cancers. Tuberculous BPF 
is a rare but serious complication of pulmonary tuberculosis 
(TB) that requires prompt diagnosis and management.2 
Tuberculous BPF is often caused by the rupture of a tubercu-
lous cavity in the lung or erosion of caseating mediastinal 
lymph nodes into adjacent structures, such as the esophagus 
or bronchus. Symptoms are often inconspicuous; therefore, a 
high degree of clinical suspicion is imperative for a timely 
diagnosis. Imaging plays an integral role in diagnosing and 
guiding further management.3 We report a rare case of tuber-
culous BPF and large pneumothorax in an immunocompe-
tent young female patient.

Case Report

A 29-year-old female with no significant medical history 
presented to the emergency department (ED) complaining of 
a dry cough of two weeks duration. The cough started with 
no obvious trigger, and the patient tried over-the-counter 

cough suppressant with little to no success. Two days before 
her ED visit, the patient experienced intermittent chest pains 
and shortness of breath on exertion. Chest pain was repro-
ducible, nonradiating and worse on the left side, but was not 
associated with diaphoresis, palpitations, nausea, or vomit-
ing. The patient denied any recent falls, thoracic surgery, or 
blunt chest trauma. She also denied headache, fever, chills, 
heartburn, hemoptysis, night sweats, recent weight loss, 
diarrhea, dysuria, or sick contacts. The patient denied any 
personal or family history of pulmonary tuberculosis.

In the ED, the patient appeared fatigued, but was in no 
acute distress. She was afebrile and saturated at 96% on 
room air. She was tachycardic at 126 beats per minute, but 
her blood pressure and respiratory rate were within the 
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Abstract
Tuberculous bronchopleural fistula (BPF) is a rare and potentially life-threatening complication of pulmonary tuberculosis, 
in which abnormal connections form between the bronchial tree and the pleural space. These abnormal connections allow 
air and secretions to pass from the lungs into the pleural space, causing a range of symptoms from benign cough to acute 
tension pneumothorax. The management of tuberculous BPF requires an individualized approach based on the patient’s 
condition and response to treatment. Anti-tuberculosis therapy is essential for controlling the active tuberculosis infections. 
Intercostal drainage and suction are also commonly used to drain air and fluid from the pleural space, providing relief from 
the symptoms. For some patients, more invasive surgeries, such as decortication, thoracoplasty or pleuropneumonectomy 
are required to definitively close the fistula when medical management alone is insufficient. Herein, we describe a rare case 
of tuberculous BPF in a young adult female, who was treated with anti-tuberculosis medications and open thoracotomy.
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normal ranges. Physical examination revealed decreased 
breath sounds and hyperresonant sounds in the left hemi-
thorax, but no use of accessory muscles, wheezing, or stri-
dor. The rest of the physical examination was unremarkable. 
Chest radiography showed a large left pneumothorax, and 
a left pigtail catheter was emergently placed in the ED 
(Figure 1). Repeat chest X-ray confirmed good positioning 

of the catheter but with incomplete reexpansion of the left 
lung. Bubbling was also noted on the chest drainage unit 
connected to suction, and there was concern for a broncho-
pleural fistula (BPF). As part of her workup, she under-
went a chest computed tomography (CT) with a pulmonary 
embolism protocol to rule out a pulmonary embolism. 
Imaging revealed the presence of a significant pneumotho-
rax on the left side with multiple apparent cavitary lesions 
in the left upper lobe and a possible BPF (Figure 2).

The patient was placed on airborne isolation precautions 
because of concerns about pulmonary tuberculosis (TB), 
and an infectious workup was ordered. Cardiothoracic sur-
gery service was consulted while the patient was still in the 
ED to evaluate the persistent air leak, and they decided on 
continued observation with daily chest X-rays pending the 
infectious workup results. Mycobacterium tuberculosis 
(MTB) PCR was positive on day two of admission, whereas 
the first acid-fast bacilli (AFB) culture was negative. AFB 
cultures were repeated, and once again sent to an outside 
laboratory for processing. Blood cultures, TB QuantiFERON, 
bacterial pneumonia panel, respiratory viral panel including 
Covid-19 virus, urine Legionella antigen, urine Streptococcus 
pneumoniae antigen, Methicillin-Resistant Staphylococcus 
aureus nasal screening, HIV, fungal culture, and Fungitell-BD 
glucan were all negative.

The patient was continued on Azithromycin 250 mg, daily 
and ceftriaxone 1000 mg, daily as empiric coverage for 

Figure 1.  Chest X-ray (frontal view) showing a large left-sided 
pneumothorax. The trachea and heart are deviated to the right.

Figure 2.  CT angiography of the chest showing a large left pneumothorax with a probable bronchopleural fistula. Also seen are tree-in-
bud infiltrates in the right upper lobe concerning for tuberculosis, fungal pneumonia, or bacterial pneumonia.
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community acquired pneumonia. She was, however, taken to 
the operating room on day four of admission due to the per-
sistent left-sided pneumothorax despite good-positioning of 
the pigtail chest tube. Left video-assisted thoracoscopic sur-
gery (VATS) was attempted but subsequently converted to an 
open thoracotomy due to the surgeon’s inability to properly 
palpate the extent of the left upper lobe involvement. The 
procedure entailed left upper lobectomy, left wedge resec-
tion, lysis of intrapleural adhesions, and decortication of the 
left lower lobe. The left upper lobe appeared to exhibit sev-
eral areas of abscess with an active BPF in the lateral aspect 
of the upper lobe and anteriorly.

On postoperative day 1 (day 5 of admission), sputum cul-
tures returned positive for AFB smear and it was presumed to 
be MTB given the patient’s positive MTB PCR test. TB Spot 
came back negative. Azithromycin and ceftriaxone were dis-
continued and the patient was started on anti-tuberculosis 
medications, including levofloxacin (substituting INH due  
to national shortage), rifampin, pyrazinamide, ethambutol, 
and pyridoxine. AFB culture identification confirmed MTB, 
which was susceptible to streptomycin, isoniazid, rifampin, 
ethambutol, and pyrazinamide. The pathology of the lung 
specimens was significant for acute fibrinous and chronic 
pleuritis and lung parenchyma with multiple caseating gran-
ulomas consistent with active tuberculosis. Multiple lymph 
nodes with granulomatous lymphadenopathy were observed. 
The patient was diagnosed with pulmonary tuberculosis  
with BPF. Chest drains were removed on postoperative day 
7, but the patient was discharged 2 weeks later with anti-
tuberculosis medications and plans for outpatient follow-up 
at the pulmonology and surgical clinics. The patient pre-
sented to the ED 2 weeks after discharge for repeat imaging. 
Chest X-ray showed postoperative changes with no evidence 
of infiltrates, consolidations, or pneumothorax.

Discussion

Bronchopleural fistula (BPF) is a rare pathology character-
ized by an anomalous communication between the bronchi 
and the pleural cavity.1,4-6 Surgical and bronchoscopic inter-
ventions such as pneumonectomy and lobectomy carry a 
high risk of BPF, which can be acute or subacute.4,7-9 
Nonsurgical causes of include infections, neoplastic lesions, 
trauma, and chemoradiation.10-15 Complications from BPF 
include contamination of the pleural space, causing inflam-
mation and empyema. This can lead to reduced lung expan-
sion and repeated pneumonia of the opposite lung due to 
aspiration of the contaminated pleural fluid.7

Pulmonary tuberculosis (TB) is a global health challenge 
and a leading cause of infection-related deaths. Myco
bacterium tuberculosis (MBT) infects 10 million individuals 
every year resulting in 1.5 million deaths per annum.16 
Patients with TB often present with a productive cough, 
shortness of breath, fever, weight loss, night sweats or 
hemoptysis. Less common presentations include back pain 

from Pott’s disease, headaches, and seizures with meningitis. 
MBT causes cavitation in the bronchial tree, which can  
rupture, and release contents into the pleural cavity, causing 
further inflammation and damage to the pleura. Chronic 
inflammation can lead to fibrosis and the formation of sinus 
tracts between the bronchial tree and the pleural space. Air 
escapes into the pleural space and causes pneumothorax, 
resulting in atelectasis on the affected side. Tuberculous BPF 
is rare and often a diagnostic challenge due to its subtle and 
indolent presentation.11,14 Symptoms range from overt to 
covert, and include productive cough, subcutaneous emphy-
sema, fever, sudden dyspnea, low oxygen saturation, low 
blood pressure and pneumothorax.17

Due to its rarity, a BPF can be a diagnostic conundrum. 
The diagnosis is made using a combination of clinical and 
imaging findings that confirm an air leak from the bronchial 
tree to the pleural space.5 There are no specific laboratory 
tests for BPFs, but elevated erythrocyte sedimentation rate 
(ESR) and leukocytosis have been reported in some cases. 
Wali reported a unique case of mycobacterium chelonae 
empyema with a BPF in an immunocompetent patient.18 The 
patient’s bloodwork was significant for an elevated ESR 
level and leukocytosis suggestive of an infectious process.18 
In patients with a suspected infectious cause, workup includ-
ing HIV test, acid fast bacilli cultures, TB PCR, interferon 
gamma assay, fungal culture, Fungitell-BD glucan, and 
pneumonia panel can be revealing. Chest radiography can 
help rule out malignancies, pneumonia, pneumothorax and 
BPF. CT scans of the thorax, however, allow localization  
and characterization of the pathology or size of the BPF.6 
Padmanaban et al19 reported a rare case of central BPF from 
pulmonary mucormycosis in a diabetic patient. CT scan of 
the chest, bronchoscopy, and histopathology were used to 
make the diagnosis. Similarly, our patient was noted to have 
a large pneumothorax and BPF on imaging, which prompted 
an immediate intervention.

BPFs are a rare but serious complication of tuberculosis 
that requires prompt treatment and management. Surgical 
options include thoracomyoplasty, in which the chest wall is 
reconstructed to close the fistula.20 However, surgery is risky, 
especially in high-risk patients, so less invasive options are 
ideal. Surgical therapy is effective for larger bronchopleural 
fistulas because of its ability to create and amplify negative 
pressure in the pleural cavity. The accumulation of negative 
pressure produces a cascade of mechanisms that aid in  
closure of the fistula, including development of granulation 
tissue, refined oxygenation of tissues, evacuation of any sur-
plus interstitial fluid, and decreased residual pleural space 
volume.7 If a patient presents with an empyema, however, 
open window thoracostomy for treatment is preferred.16

Bronchoscopic procedures, like using endobronchial 
Watanabe spigots (EWS) to plug the fistula, have been shown 
to effectively reduce air leakage and promote healing, even 
in intensive care settings.21 EWS are removable, providing  
a reversible solution. Similarly, Gogia et  al22 reported the 
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successful use of bronchoscopic cyanoacrylate glue to block 
a persistent BPF. Conservative medical management is an 
alternative treatment approach. With chest tube drainage, 
ventilation adjustments, and treatment of the underlying 
tuberculosis, BPFs have resolved in 5 to 36 days.23 Patients 
with untreated BPFs may develop respiratory compromise, 
subcutaneous emphysema, or even death.

Conclusion

Bronchopleural fistulas (BPFs) are abnormal connections 
between the bronchus and the pleural space that allow air to 
enter the pleural cavity. Although surgery may be required 
in some cases, nonsurgical bronchoscopic procedures  
and conservative medical management are viable and often 
preferable options for treating tuberculous BPFs. Prompt 
diagnosis and appropriate treatment are necessary to prevent 
BPF, a rare but serious BPF complication of pulmonary 
tuberculosis.
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