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ABSTRACT 

Bronchobiliary fistula (BBF) is a rare condition that results from the 

communication between the bile ducts and the bronchial tree. It is 

characterized by the presence of bile in the sputum as pathognomonic 

symptom, and it is often associated with suspicious pneumonia. The most 

common causes include infections (e.g. echinococcosis), hepatobiliary 

surgery, blunt torso traumas, tumors and percutaneous transhepatic 

procedures. Opinions about BBF treatment are still controversial as it can be 

treated by both conservative and surgical procedures, while pharmacological 

treatments are only rarely used. This case report presents a patient who had 

been diagnosed with chronic BBF of unknown cause, underwent several 

ineffective conservative procedures and was at last surgically treated. 

 

 
 

CASE REPORT 
 

 

 

 

 

 

 

A 79-year-old man presented to our Institute with a 

diagnosis of bronchobiliary fistula (BBF) diagnosed one year 

earlier. When the patient was 21, he had undergone 

uncomplicated cholecystectomy. His medical history included 

a kinking of the upper ureter surgically treated, three-vessel 

coronary heart disease conservatively treated and an acute 

myocardial infarction he had suffered 11 years before. He had 

been a cigar smoker for 50 years. 

 

In the last 4 years he had been complaining about chronic, 

persistent productive cough with biliptysis (bile in the 

sputum), so a bronchobiliary fistula was clinically suspected. 

The computed tomography (CT) revealed an inflammatory 

pulmonary consolidation in the lateral basal segment of the 

right lower lobe, with contextual hyperdense components and 

ipsilateral diaphragmatic pleural calcifications (Fig. 1). A 

subsequent fistulogram (Fig. 2) demonstrated the presence of a 

fistulous track connecting the pulmonary consolidation and the 

intrahepatic biliary tract. During the last year, multiple 

attempts to treat endoscopically the BBF have been 

performed, both with biliary and bronchial approach.  

 

Despite all that, the patient came to our Institute still 

complaining about chronic cough, fever and biliptysis. A new 

CT scan was performed and revealed the persistence of the 

BBF (Fig. 3). The thoracic surgeons evaluated the case and 

decided for the surgical treatment via a lung segmentectomy. 

 

Due to patient’s history, preoperative test included a 

cardiac stress test that showed the evidence of ischemic 

alterations of the ST-T tract in the precordial derivations V2-

V6 at the second step, so a three-vessel angioplasty was 

performed. 

 

After an extensive adhesiolysis, partially extrapleural, and 

the isolation of the lower-right pulmonary lobe, the surgeons 

identified the diaphragmatic fistulous track, which size was 

about 4 mm in diameter, containing a minimum quantity of 

fluid collection compatible with material of biliary origin. The 
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fistula was sutured, a protective pleural flap was placed and a 

lateral-basal segmentectomy was performed. 

 

After surgery, a magnetic resonance cholangiography 

with hepatobiliary-specific contrast media confirmed the 

absence of a residual fistulous track.  

 

The patient’s hospitalization was complicated by a 

Pseudomonas aeruginosa empyema, so a chest drainage was 

positioned as initial treatment. The bronchoscopy revealed 

granulation tissue at the segmental bronchi stumps, with two 

bronchopleural fistulous tracks, without any evidence of BBF. 

 

Pleural empyema was surgically treated with an open 

window thoracostomy, allowing a pulmonary adhesiolysis, the 

resection of the empyematic sacs and the pleural space 

irrigation with antibiotics. 

 

Now the patient is taking daily home-medications and 

will be re-evaluated for eventual surgical closure of the 

thoracic window. 

 

 

 

 

The first case of BBF was reported by Peacock in 1850 in 

a patient affected by echinococcosis, secondary to the rupture 

of an hydatid cyst. He described it as an abnormal channel 

between the biliary tract and the bronchial tree [1]. 

 

Etiology & Pathogenesis: 

Several authors agree that the prevalent causes of BBF 

include hepatobiliary tumors or hepatic metastases, 

intrahepatic lithiasis, biliary duct stenosis, cholecystitis, 

pancreatitis and trauma. Infections resulting in a 

subdiaphragmatic abscess or necrotizing lung infections can 

predispose to BBF. It can even be the result of an iatrogenic 

injury in hepatic surgery or local treatment, such as a 

radiofrequency ablation [2,3,4]. Only a few cases of 

congenital BBF are reported [2,5]. 

 

Pathogenesis of the non-congenital form is thought to be 

related to two distinct mechanisms. The first involves biliary 

tract obstructions (caused by scar tissue, tumors, inflammatory 

diseases) leading to bile retention proximal to the barrier with 

consequent formation of a biloma and subsequent formation of 

an abscess, which gradually erodes the diaphragm. In the 

second mechanism the abscess formation takes place without 

biliary tract obstruction and it is most frequently due to an 

echinococcal hydatic cyst [3,6]. 

 

There is only one case of a supposed spontaneous BBF in 

the literature [7]. When BBF is the consequence of an 

iatrogenic surgical injury, it occurs as late complication at the 

latest within a year, even when surgery is not closely liver-

linked [8,9].  

 

In this specific case, the patient had undergone only one 

surgery in his life, a cholecystectomy for lithiasis without 

complications almost 60 years earlier. So the hypothesis of a 

spontaneous BBF is to be considered. 

 

Clinical & Imaging findings: 

Biliptysis is the pathognomonic symptom which leads to 

suspect the presence of a BBF. The clinical picture may also 

include fever and jaundice, dyspnea, irritating cough and 

pneumonia. Right upper quadrant abdominal pain and chest 

pain can occur. Anemia, vomiting, hepatic decompensation 

and portal hypertension are sporadically reported [2,10,11]. 

 

To confirm BBF diagnosis, the most sensitive methods 

are endoscopic retrograde  cholangiopancreatography (ERCP), 

percutaneous transhepatic-cholangiography (PTC) and 

fistulogram of a biliocutaneus fistula, when possible. Also 

contrast-enhanced magnetic resonance cholangiography 

(MRC) can demonstrate the fistulous tract [2,6]. Even if CT 

scan often fails into the demonstration of the fistulous tract, it 

can be helpful to detect air into the biliary tree, an underlying 

hepatic abscess, a pleural effusion or a pulmonary 

consolidation [12]. 

 

Bronchoscopy is not routinely performed, but even when 

no bile is present in the lavage fluid, the diagnosis of biliary 

pneumonia and BBF is made on the basis of transbronchial 

biopsy findings of brown bilious crystals surrounded by 

neutrophils [13]. 

 

 

Treatment & Prognosis: 

Opinions about BBF treatment are controversial in the 

literature. 

 

Although somatostatin and its analogues have been 

proposed to reduce gastrointestinal secretion, medical therapy 

alone has not been effective so far in patients with BBF [14]. 

 

When possible, non-surgical or conservative interventions 

should be performed, such as ERCP biliary drainage, 

percutaneous ultrasound / CT guided drainage of the 

subdiaphragmatic or intrahepatic abscess, or bronchoscopy 

guided fistula embolization [2,6], but the success of these 

methods depends on the status of the inflammatory process 

[15]. 

 

Despite conservative methods are gradually consolidating, 

surgery remains mostly the only effective option [2,6,10], 

especially for the treatment of chronic fistulas associated with 

pulmonary failure or sepsis [15]. 

 

In our case, several conservative procedures through 

biliary or bronchial endoscopy had been ineffective and a 

surgical approach was chosen at last. 

 

 

Differential Diagnoses: 

Differential diagnoses include: pleurobiliary fistula and 

other hepatic or pulmonary masses/thickening. 

 

Pleurobiliary fistula 

Patients with a pleurobiliary fistula may be asymptomatic 

or could complain about dyspnea and fever. 

 

On imaging, a pleurobiliary fistula can be mistaken for a 

BBF, but MRC with hepatobiliary contrast media can 
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demonstrate the fistulous track confirming that the disease 

does not exceed the pleural cavity. 

 

CT may demonstrate a peri- or intrahepatic low-

attenuation fluid with pleural effusion, in the setting of recent 

hepatobiliary surgery or trauma. ERCP demonstrates the 

fistulous track in pleural cavity, but peripheral sites of leakage 

may not be filled with the retrograde injection [16]. 

 

Hepatic lesions, e.g. biloma 

In presence of a subglissonian subdiaphragmatic hepatic 

lesion, such as biloma, a BBF must be excluded. Patients with 

biloma are often asymptomatic and become symptomatic 

when the disease evolves in bile peritonitis.  

 

Biloma has low-attenuation in the right upper quadrant in 

CT and MRC features similar to gallbladder: bilious fluid 

demonstrates variable signal intensity on T1w sequences and 

high signal intensity on T2w imaging. MR imaging with 

hepatobiliary-specific contrast media in the hepatocyte phase 

demonstrates that the fluid collection is composed of bile and 

identifies the site of bile leak, excluding the presence of a BBF 

[2,17]. 

 

Pulmonary thickening and atelectasis 

In case of a pulmonary thickening contiguous to the 

diaphragm, such as a subsegmental or segmental atelectasis, 

the presence of a BBF should be excluded. 

 

Patients with pulmonary thickening or atelectasis can be 

asymptomatic or complain about non-productive cough or 

respiratory failure. 

 

CT with contrast media shows areas of lung consolidation 

as parenchymal densities of varying thickness parallel to the 

diaphragm, at the lung bases [18]. 

 

In any case, a BBF must be suspected on the basis of 

clinical findings and imaging helps to reach the diagnosis. 

 

 

 

 

 

Even if endoscopic retrograde cholangiopancreatography 

(ERCP) and percutaneous transhepatic-cholangiography 

(PTC) are the most preferred procedures to provide the direct 

photographic evidence of bronchobiliary fistula (BBF), 

contrast-enhanced magnetic resonance cholangiography 

(MRC) has the advantage to be a non-invasive technique that 

not only ensures a definite diagnosis, but also provide 

anatomical and functional information about biliary tree and 

flow. 
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Figure 1: 79-year-old man with a bronchobiliary fistula. 

a. FINDINGS: Axial non-contrast enhanced CT of the lung in lung window demonstrating an inflammatory pulmonary 

consolidation in the lateral basal segment of the right lower lobe (black arrow). 

TECHNIQUE: Helical CT (LightSpeed VCT), 125mAs, 120 kV, 0,75mm slice thickness. 

b. FINDINGS: Axial non-contrast enhanced CT scan of the lung in mediastinal window demonstrating hyperdense components 

(red arrow) in the right pulmonary consolidation and ipsilateral diaphragmatic pleural calcifications (blue arrowhead). 

TECHNIQUE: Helical CT (LightSpeed VCT), 125mAs, 120 kV, 0,75mm slice thickness. 
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Figure 2 (left): 79-year-old man with a bronchobiliary fistula. 

FINDINGS: Fistulogram shows the presence of a fistulous 

track (black arrow) between the pulmonary bronchus and the 

bile duct for the hepatic VII segment. 

TECHNIQUE: Air-Kerma 1844 mGy. Endoscopic retrograde 

cholangiopancreatography, Iomeprol 350 mgI/mL (20 ml). 

Total timing: 20 minutes. Identified is the right hepatic duct, 

contrast media is injected into the anterior branch and the 

bronchobiliary fistula is visualized. 
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Etiology 

• Congenital [2] 

• Infectious (first of all echinococcosis) [1,2,3] 

• Liver surgery and treatments [2,3,8] 

• Gallbladder surgical procedures [2,3,8] 

• Traumatic events [2,3] 

• Tumors [2,3] 

Treatment 

• Pharmacological treatment: somatostatin and its analogues [14] 

• Non-surgical or conservative interventions via ERCP or PTC [2,6] 

• Surgery [2,6,10,15] 

Findings on imaging 

• Fistulogram shows the presence of a fistulous track between the pulmonary bronchus and the bile duct [2,6] 

• Also, endoscopic retrograde cholangiopancreatography (ERCP), percutaneous transhepatic-cholangiography (PTC), 

contrast-enhanced magnetic resonance cholangiography (MRC) show the presence of the fistulous track [2,6] 

• CT scan demonstrates the presence of air into the biliary tree, hepatic abscess, pleural effusion, pulmonary 

consolidation. Rarely it demonstrates the fistulous tract [12] 
 

Table 1: Summary table for bronchobiliary fistula. 

 
 

Figure 3: 79-year-old man with a bronchobiliary fistula. 

a. Coronal CT reconstruction with mediastinal window (arterial phase). 

b. Coronal CT reconstruction with lung-window. 

FINDINGS: Contrast enhanced coronal CT scan of the lung confirms the inflammatory pulmonary consolidation (red arrow) and 

shows the sequela of previous interventions (diaphragmatic pleural calcifications) to conservatively resolve the bronchobiliary 

fistula (black arrows); aerobilia is present (blue arrowhead). 

TECHNIQUE: Helical CT (SOMATOM Definition Flash), 125 mAs, 120 kV, 0,75 mm slice thickness, Iopamidol, 370 mgI/mL 

(90 ml). 
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 Clinical findings CT MRI ERCP/PTC and 

fistulogram 

Bronchobiliary 

fistula 

Biliptysis, fever and 

jaundice, dyspnea, 

irritating cough, and 

pneumonia. [2,10,11] 

Air into the biliary tree, 

hepatic abscess, pleural 

effusion, pulmonary 

consolidation. 

Rarely it demonstrates 

the fistulous tract. [12] 

MRC demonstrated 

the fistulous track. 

The hepatocyte phase 

demonstrates contrast 

material leakage with 

the bronchial tree. 

[2,6] 

ERCP, PTC and 

fistulogram can 

demonstrate the 

presence of the 

fistulous track. [2,6] 

Pleurobiliary fistula 

[16] 

Non-specific symptoms 

and sings; dyspnea and 

fever can occur. 

Peri- or intrahepatic low-

attenuation fluid with 

pleural effusion in the 

setting of recent 

hepatobiliary surgery or 

trauma. 

MRC demonstrated 

the fistulous track. 

The hepatocyte phase 

demonstrates contrast 

material leakage into 

the pleural cavity. 

ERCP demonstrates 

fistulous track in 

pleural cavity, but 

peripheral sites of 

leakage may not be 

filled with the 

retrograde injection. 

Hepatic lesions, e.g. 

biloma [17] 

Asymptomatic. 

Symptomatic bile 

peritonitis. 

Bilious fluid low-

attenuation is usually 

seen in the right upper 

quadrant. 

Bilious fluid 

demonstrates variable 

signal intensity on 

T1w sequences and 

high signal intensity 

on T2w imaging. 

The hepatocyte phase 

demonstrates that the 

fluid collection is 

composed of bile and 

identifies the site of 

bile leak. 

 

Pulmonary 

thickening and 

atelectasis [18] 

Asymptomatic. 

Non-productive cough. 

Respiratory failure. 

Subsegmental and 

segmental atelectasis is 

seen as parenchymal 

densities of varying 

thickness usually parallel 

to the diaphragm, most 

commonly at the lung 

bases. 

  

 

Table 2: Differential diagnosis table for bronchobiliary fistula. 

 

 

 

 

 

 

BBF: bronchobiliary fistula 

CT: computed tomography 

ERCP: endoscopic retrograde cholangiopancreatography 

MRC: magnetic resonance cholangiography 

PTC: percutaneous transhepatic-cholangiography 

 

 

 
 

Bronchobiliary fistula; biliobrochial fistula; fistulogram; lung; 

biliary tree; inflammatory pulmonary consolidation 
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