
Bullous Lung Disease due to Pulmonary
Tuberculosis: A Rare Case Complicated With
Tension Pneumothorax and Bronchopleural
Fistula
Cristian Morán-Mariños , María Vidal-Ruiz, Felix Llanos-Tejada,
Antonella Chavez-Huamani, Juan Salas-Lopez,
Renzo Villanueva-Villegas and Renato Casanova-Mendoza

Abstract
Bullous lung disease caused by tuberculosis is rare, and complications have a poor prognosis
with uncertain pathophysiologic mechanisms. We describe a 29-year-old male patient who was
admitted to the emergency department due to bilateral tension pneumothorax, which was
complicated by bronchopleural fistula. This was managed with the placement of chest tubes,
continuity of anti-TB drug treatment, and Heimlich valve placement.
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Introduction
Tuberculosis (TB) occurs annually with more
than 10.6 million new cases worldwide and is
the cause of multiple complications in the lung
and pleura.1 However, they rarely produce pul-
monary bullae, which are defined as an airspace
with a diameter greater than 1 cm in diameter
with a wall less than or equal to 1 mm, and may
occupy more than 30% of the lung (giant bullae).2

Bullous lung disease (BLD) is caused by an inte-
gral alteration of the epithelial cell structure,
resulting in loss of elasticity of the alveolar sacs,
leading to enlargement of the air spaces. This
has been mainly associated with tobacco use,
marijuana use, alpha-1 antitrypsin deficiency,
and secondary to infections such as HIV or
COVID-19.3 While its association with TB is
rare and often unknown.

In BLD, due to the presence of multiple bullae
with different diameters, their rupture can trigger
secondary spontaneous pneumothorax. For this
reason, we describe the rare association between
BLD and TB with different complications.

The reporting of this study conforms to the CARE
checklist.4

Case Report
We present a 29-year-old male patient who was
diagnosed with pulmonary TB by microscopy
with sputum smear and positive culture. For the
past 2 months, he has been consistently receiving
sensitive treatment with isoniazid (INH), rifampi-
cin (RIF), ethambutol (EMB), and pyrazinamide
(PZA). In addition, he has only experienced occa-
sional symptoms of a dry cough. The patient did
not report any other significant medical history.

He was admitted to the emergency room with an
illness time of 18 h characterized by sudden
dyspnea (mMRC 4 scale), pain in both hemithorax
in the scapular and external infrascapular region
associated with diaphoresis, and a demanding
cough. Blood pressure: 140/91 mmHg, tachycardia
(132 beats/min) and tachypnea (32 beats/min),
Sato2: 85% (Fio2: 21%) were recorded. On prefer-
ential physical examination, chest and lungs: signs
of poor chest expansion with intercostal indrawing’s
were noted. Tympany noted on chest percussion

Correspondence to:
Cristian Morán Mariños,
Unidad de investigación en
bibliometría,
Vicerrectorado de
investigación, Universidad
San Ignacio de Loyola, Av.
La Fontana 550, Lima,
Perú.
cp.moran94@gmail.com

Cristian Morán-Mariños
Unidad especializada en
tuberculosis, Servicio de
Neumología, Hospital
Nacional Dos de Mayo,
Lima, Perú

Unidad de investigación en
bibliometría,
Vicerrectorado de
investigación, Universidad
San Ignacio de Loyola,
Lima, Perú

María Vidal-Ruiz
Unidad especializada en
tuberculosis, Servicio de
Neumología, Hospital
Nacional Dos de Mayo,
Lima, Perú

Facultad de medicina
humana, Universidad
Científica del SUR, Lima,
Perú

Felix Llanos-Tejada
Unidad especializada en
tuberculosis, Servicio de
Neumología, Hospital
Nacional Dos de Mayo,
Lima, Perú

Instituto de Investigación
en Ciencias Biomédicas
(INICIB), Facultad de
Medicina, Universidad
Ricardo Palma, Lima,
Perú

Antonella Chavez-
Huamani
Facultad de medicina
humana, Universidad
Privada San Juan
Bautista, Lima, Perú

Juan Salas-Lopez
Renzo Villanueva-
Villegas
Renato Casanova-
Mendoza
Unidad especializada en
tuberculosis, Servicio de

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License
( https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permis-
sion provided the original work is attributed as specified on the SAGE and Open Access page ( https://us.sagepub.com/en-us/nam/open-access-at-sage).

THERAPEUTIC ADVANCES in
Pulmonary and Critical Care Medicine Case Report

Ther Adv Pulm Crit
Care Med

2024, Vol. 18: 1–5

DOI: 10.1177/
29768675241249652

© The Author(s) 2024.
Article reuse guidelines:
sagepub.com/journals-
permissions

journals.sagepub.com/home/cra 1

https://orcid.org/0000-0002-1353-0540
mailto:cp.moran94@gmail.com
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://us.sagepub.com/en-us/nam/open-access-at-sage
https://us.sagepub.com/en-us/nam/open-access-at-sage
https://us.sagepub.com/en-us/journals-permissions
https://us.sagepub.com/en-us/journals-permissions


with decreased vocal vibrations. On auscultation,
vesicular sounds were abolished in both lung
bases. Cardiovascular: very low intensity rhythmic
heart sounds, mild jugular vein engorgement,
adequate peripheral pulse. In complementary
tests: hemoglobin: 13.1 mm3; leukocytes:
12 115 mm3; platelets: 630,600 mm3. Arterial
blood gas analysis: pH: 7.38, Pco2: 29.7 mmHg,
PO2: 49 mmHg, PO2/Fio2: 233 mmHg.
Negative serology and autoimmune profile. In
imaging, chest x-ray shows bilateral tension
pneumothorax with flattening of both diaphrag-
matic domes, reticular radiopacities, and medias-
tinal compression with a cardiac diameter of 11.1
and cardiothoracic index of 0.31 (Figure 1). The
chest computed tomography (CT) scan demon-
strates significant bilateral pneumothorax, with
partial collapse of both lungs. This condition is
attributed to pleural adhesions extending from the
visceral pleura to the parietal pleura, preventing
total lung collapse (Figure 2A). In the lung paren-
chyma, thin-walled cavitary lesions are located in
the subpleural region of both upper lobes, suggest-
ive of bullous disease (black arrows). Additionally,
bronchiectasis, areas of consolidation, and zones

of ground-glass opacity with a chronic appearance
are observed (Figure 2B). In the lower lobes,
there is evidence of passive atelectasis and a
minimal left pleural effusion (Figure 2C). Due to
a borderline ventilatory pattern with failure to
oxygen therapy, a 26 Fr chest tube was placed in
both hemithorax’s.

The patient demonstrates a favorable clinical pro-
gression with partial expansion of both lungs.
However, on the tenth day of hospitalization, com-
plications arose in the form of a third-degree
bronchopleural fistula (according to the Cerfolio
classification) and bilateral hydropneumothorax
(Figure 3). The patient is maintained with chest
drainage tubes and a negative pressure system at
20 cm due to persistent recurrent collapse. A
pleural fluid study was performed with negative
results for empyema or TB. (ADA: 16 mg/dL).
On the 30th day of hospitalization, a trapped
lung was noted with resolution of the fistula (at
25 days) of the left hemithorax with removal of
the chest tube. A Heimlich valve was placed in
the right hemithorax (Figure 4). Due to improve-
ment of symptoms and normalization of laboratory

Figure 1. Chest x-ray showing the presence of bilateral tension pneumothorax.
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tests, the patient was discharged, and TB treat-
ment was continued on an outpatient basis.

Discussion
BLD inTB patients has been reported since the early
1950s,5 generally in pediatric patients and with an
unclear explanation about its pathophysiological
mechanism. It was mainly proposed as a sequela of
TB, due to the presence of cystic bronchiectasis

with accumulation of secretions that can trigger
destruction of the bronchial wall due to bacterial
infections.6,7 The cause of COPD is also known to
be TB, which can trigger bullous emphysema.8

TB, during its inflammatory activity, can also
cause the development of bullae, as postulated
by pleural porosity, which conditions the forma-
tion of subpleural bullae by endothelial growth

Figure 2. Chest computed tomography. (A) Coronal section displays bilateral pneumothorax and the presence of
pleural adhesions. (B) Axial section—upper lobes, predominantly featuring thin-walled cavitary lesions and
bronchiectasis. (C) Axial section—lower lobes, showing passive atelectasis and left pleural effusion.
Note: Presence of subpleural and pulmonary bullae (black arrow).

Figure 3. Chest computed tomography (CT). It demonstrates partial expansion of both lungs, a right bronchopleural
fistula, and bilateral hydropneumothorax with thoracic drainage tubes positioned in the lower lobes.
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mediators and transforming-β1. Another mechan-
ism is the entry of air into the interstitium due to
the rupture of the tubercle and the tuberculous
cavities lined by ciliated epithelium that form
cysts. Finally, the use of isoniazid has been
described as an antituberculosis drug involved in
the induction of EBP.9

However, we should be able to dismiss that ques-
tion: Should we include the use of INH in the
treatment of TB, even though it is a cause of BDL?

The authors think so. First, TB in this combined
process generates gasification and extensive exca-
vations. That said, INH allows epithelialization of
the bronchocavitary junction, allowing a perme-
able bronchus and the exit of gaseous material
that can alter the alveolar walls, triggering
bullae.10 Second, we prevent future complications
from INH penetration into TB granulomas,
enhancing immune cell tolerability to high react-
ive oxygen species loads that cause necrotic cell
death.11 Thirdly, it has an indirect effect on

bacterial growth through the regulation of cyto-
kines (IL-1β and TNF) reducing the survival of
TB.12 On the other hand, there are reports of
other anti-TB drugs that are causes of bullae.13

In patients with the presence of bullae, it must be
essential to rule out TB, as untimely treatment
may induce rapid progression of BLD with signifi-
cant complications, as was the case in our patient,
who developed bilateral tension pneumothorax
and bronchopleural fistula. This could have led
to a fatal outcome, with a mortality of more than
50%.14 Negative sputum smear results and clin-
ical suspicion should be sufficient to consider
bronchoscopy with TB genotyping, as the pres-
ence of the TB bacillus in the blisters is reported.15

The management of this type of patients must be
timely, in our case the placement of a chest tube
and negative pressure allows partial expansion of
the lung, however, the complication with bronch-
opleural fistula and repetitive collapses ended up
generating a trapped lung. It is certainly challen-
ging to achieve full recovery, so the use of chem-
ical pleurodesis or video-assisted thoracoscopic
surgery is suggested, with the possibility of surgi-
cal intervention at 3 months after starting
anti-TB treatment.14

Conclusion
BLD due to TB should be treated early because
there is a high risk of bullae rupture, which can
cause pneumothorax and be complicated by
bronchopleural fistulas. The use of INH should
not be contraindicated, as it greatly benefits the
treatment of BLD. It is necessary to place a
chest tube and negative pressure according to
the size of the fistula. Pleurodesis is likely to be
required as pneumothorax may recur.

Ethics Approval
As a case report involving educational and medical
activities, it was exempt from requiring approval by
the Institutional Review Board of the “Hospital
Nacional Dos de Mayo.”

Consent for Publication
Written informed consent was obtained from the
patient for publication of this case report and any
accompanying images. Likewise, written informed
consent was obtained from the patient for publication
in a scientific journal.

Figure 4. Heimlich valve placement.
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