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Abstract

Background: Bronchopleural fistula (BFF) is a fistulous communication between the trachea or bronchus and the
pleural space. Central type of bronchopleural fistula is usually post-surgical. Infective cause for central
bronchopleural fistula is rare. This case report encompasses an infective cause of central bronchopleural fistula,
mucormycosis. Pulmonary mucormycosis is a rapidly progressive condition with high mortality. A high index of
suspicion and timely intervention is required to alleviate fatal outcome. The present case is discussed in detail
about the clinical presentation and diagnostic imaging of pulmonary mucormycosis presenting with central
bronchopleural fistula.

Case presentation: Thirty-five years old diabetic male, presented with fever, productive cough, mild haemoptysis
and chest pain for 10 days duration. The patient was pale on general examination and had decreased breath sound
in the right suprascapular and interscapular areas with coarse crackles in the right infrascapular and infra-axillary
areas. The laboratory investigations were unremarkable except for anaemia and raised blood glucose level. Sputum
examination on potassium hydroxide (KOH) mount showed broad aseptate hyphae. There was a loculated right
hydropneumothorax with collapsed lung in chest radiograph. Multi-detector computed tomography of the thorax
revealed central type of bronchopleural fistula with the right main bronchus, consolidation of the middle lobe and
superior segment of the right lower lobe with multiple internal thick-walled cavities. Right pneumonectomy was
performed as the patient did not improve on medical management and showed worsening of symptoms.
Histopathological examination was suggestive of mucormycosis.

Conclusion: Central bronchopleural fistula due to an infective aetiology is uncommon. However, mucormycosis
should be considered as a differential diagnosis in cases of central bronchopleural fistula with the destroyed lung,
especially in diabetic individuals. Hence, a high index of suspicion is necessary for early diagnosis and management
as mucormycosis is a rapidly progressive disease with delay in treatment leading to high mortality.
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Background
Bronchopleural fistula (BPF) is a fistulous communica-
tion between the trachea or bronchus and the pleural
space which is broadly classified as central or peripheral
type. Central type is the direct communication between

trachea or bronchus and the pleural space whereas per-
ipheral type is an indirect communication between the
pleura and airway distal to segmental bronchi or lung
parenchyma. Central type of BPF usually occurs post-
pneumonectomy. Peripheral type of BPF is usually seen
secondary to necrotizing pneumonia, empyema, radio-
therapy, bulla/cyst rupture and thoracic interventional
procedures. Infectious and rheumatologic conditions
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such as tuberculosis, aspergillosis, granulomatosis with
polyangiitis and pulmonary sarcoidosis can also result in
BPF [1].

Case presentation
A 35-year-old male presented to the department of pul-
monology with complaints of fever, productive cough
and two episodes of mild haemoptysis for the past 10
days with associated right-sided chest pain. He is a
chronic smoker and alcoholic with uncontrolled type II
diabetes mellitus for 2 years and is on insulin replace-
ment therapy. He had no significant past surgical his-
tory. On general examination, the patient appeared pale.
Respiratory system evaluation revealed decreased bron-
chial breath sound in the right suprascapular and inter-
scapular area and coarse crackles in the right
infrascapular and infra-axillary area.
Routine blood investigation showed haemoglobin of

8.7 g%. Fasting blood glucose level was 162 mg/dl.
Complete blood count, total and differential leucocyte
count and ESR were within normal limits. Renal and
liver function tests were normal. Sputum culture for
bacteria was sterile. Sputum examination on potassium
hydroxide (KOH) mount showed broad aseptate hyphae.
Plain chest radiograph (Fig. 1) showed a large cavity in

the right hemithorax with air-fluid level. The cavity walls
appear thick and smooth. No mural nodules were noted
within. Part of the collapsed right lung is visualized
through the cavity. Bilateral hilum appears normal.
Multi-detector non-contrast computed tomography of

the thorax demonstrated a fistulous communication be-
tween the right main bronchus and pleural space, suggest-
ive of central type of bronchopleural fistula; the right
pleural cavity showed hydropneumothorax (Fig. 2) with
collapse of the right upper lobe and consolidation of the
middle lobe and superior segment of the right lower lobe
with multiple internal thick-walled cavities (Fig. 3). Im-
aging features of central bronchopleural fistula, destroyed
right lung with associated uncontrolled diabetes and rap-
idly worsening clinical course, fulminant angioinvasive
fungal disease like mucormycosis was considered as a pre-
liminary imaging diagnosis and was advised broncho-
scopic evaluation and bronchioalveolar lavage.
On further evaluation with bronchoscopy, the right

secondary carina appeared distorted and destroyed with
the right upper lobe bronchus revealing an unhealthy
bronchial mucosa with brownish sludge. A large defect
is seen in the posterior aspect of the right main bron-
chus with fistulous communication with pleural space.
The posterior wall of the right intermediate bronchus
was distorted with brownish sludge adjacent to the right
lower lobe superior segment. Bronchoalveolar lavage and
culture showed sterile bacterial growth; however, fungal
elements and broad aseptate hyphae were seen. The pa-
tient did not improve on medical management and
showed worsening of symptoms. Right pneumonectomy
was done (Fig. 4). Intraoperatively, the right upper and
lower lobes were destroyed with exposed right main
bronchus communicating with the pleural cavity. A
histopathological examination showed anthrocotic pig-
ments and necrotic areas (Fig. 5). Gomori methenamine
silver stain (Fig. 6) showed aseptate fungal hyphae which
was suggestive of mucormycosis. Even being in the

Fig. 1 Plain radiograph of chest posteroanterior view shows
loculated right hydropneumothorax (red arrow) with collapsed lung
(white arrow)

Fig. 2 MDCT axial image shows fistulous communication between
right main bronchus and pleural cavity suggestive of central type of
bronchopleural fistula (white arrow) with of air fluid level (red arrow)
in pleural cavity
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intensive care, the patient succumbed to the disease in
the postoperative period.

Discussion
A bronchopleural fistula is a communication with the
pleural space and bronchial tree that results in high

morbidity and mortality. It is most commonly recog-
nized as a postoperative complication of pulmonary re-
section; however, other commonly contributing factors
include necrotizing pulmonary infection, persistent
spontaneous pneumothorax, chemotherapy and radi-
ation therapy [2]. Cases of endobronchial fungal infec-
tion (EBFI) are unusual; however, the most common
agents causing EBFI are Aspergillus species, Coccidioides
immitis, agents of zygomycosis, Candida species, Cryp-
tococcus neoformans and Histoplasma capsulatum [3].
Angioinvasive type of mucormycosis has a high
mortality.
Mucorales species are vasotropic, causing tissue infarc-

tions, and the mucormycosis spectrum ranges from

Fig. 3 MDCT with coronal reformation shows collapse of right
upper lobe (red arrow) with multiple thick-walled cavities and
consolidation of right middle lobe and superior segment of right
lower lobe (yellow arrow)

Fig. 4 Cut surface of gross pneumonectomy specimen of the right
lung showing a large cavity with necrosis and angioinvasion

Fig. 5 Haematoxylin and eosin staining of the specimen shows lung
tissue with arthrocotic pigments and necrotic areas
with angioinvasion

Fig. 6 Gomori methenamine silver staining of the specimen shows
broad aseptate fungal hyphae
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cutaneous, rhinocerebral and sinopulmonary to dissem-
inated and frequently fatal infections [4]. The best
known predisposing factor for mucor infection is dia-
betes mellitus. These organisms have an enzyme, ke-
tone reductase, that allows them to thrive in a high
glucose environment. Hematologic malignancies, pro-
longed neutropenia, treatment with corticosteroids or
deferoxamine, bronchogenic cancer, renal transplant-
ation and acquired immunodeficiency syndrome were
other reported risk factors [3]. Patients usually present
with prolonged high-grade fever that is unresponsive to
broad-spectrum antibiotics. Nonproductive cough is a
common symptom, whereas haemoptysis, pleuritic
chest pain and dyspnoea are common in angioinvasion
[5]. Hemoptysis is reported as the cause of death in
pulmonary mucormycosis [6].
The radiological presentation of pulmonary mucormy-

cosis starts with ground-glass opacities that progress to
multiple pulmonary nodules. Pulmonary nodules are
perivascular in distribution. Mucormycosis can also
present with focal or multifocal areas of consolidation. A
characteristic reverse halo sign is noted which is defined
as central area of consolidation with peripheral ground-
glass opacities. These ground glass opacities around the
consolidation focus tend to be much larger than the lat-
ter. Cavitary lesions, which are usually peripheral in lo-
cation, are also reported [7]. Fistulas are seen in
angioinvasive disease. Mucormycosis is an aggressive in-
fection that crosses fascial planes. They may even extend
into the mediastinum and chest wall or even cause septic
emboli in pulmonary artery.
Tracheobronchial mucormycosis is less common, ac-

counting for 34% of pulmonary mucormycosis cases.
Lobar bronchi are the most frequently involved location,
with a predilection for the upper lobes. Mainstem bron-
chi are the next most common, followed by the trachea.
No predilection for the right or left side is observed [8].
The rarity of our case is in the presentation of mucor-
mycosis as central bronchopleural fistulous communica-
tion with the right main bronchus.
Bronchoscopy findings include endobronchial mass le-

sion or a greyish-white fibrinous plug obstructing the
bronchus. It also caused sloughing of the mucosa, granu-
lar lesions, ulcer, stenosis and pseudomembrane forma-
tion and bronchial fistula [3]. The diagnosis is based
upon bronchoalveolar lavage examination and biopsy.
Biopsy reveals characteristic broad, non-septate hyphae
with right-angle branching on calcofluor white or me-
thenamine silver stains [9]. Sputum examination shows
fungal hyphae and negative culture for bacteria.
Treatment with antifungal agents in combination with

surgical debridement is considered the standard of ther-
apy in invasive mucormycosis. Amphotericin is the ap-
proved drug for treatment which on early initiation has

a profound impact on survival. Posaconazole, a newer
triazole, has shown improvement when used as salvage
therapy [5].

Conclusion
Mucormycosis is a rapidly progressive disease with delay
in treatment leading to high mortality. Hence, a high
index of suspicion is necessary especially in an immuno-
compromised patient with fulminant destructive lung
disease. Imaging plays a key role in identifying central
bronchopleural fistulas and evaluating the degree of lung
involvement in such cases, which will guide the clini-
cians in deciding between medical management or
pneumonectomy.
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