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Bronchobiliary fistula. Endoscopic management
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A b s t r a c t

Bronchobiliary fistula is an infrequent condition, and there is no consensus on the most effective 
methods of diagnosis and treatment. The authors present two cases of bronchobiliary fistula. The suspicion of a fistula
was made on bronchoscopy examination, when bile was found within the bronchial tree. Examination of a sample
taken from the bronchial tree proved to contain bilirubin. In both patients, a complicated abscess of the right lobe
of the liver caused bronchobiliary fistula. The abscess had developed due to a disturbance in the outflow of bile
(purulent inflammation of the bile ducts due to a bile stone and scarring of the ampulla of Vater). A final diagnosis
can be established with endoscopic retrograde cholangio-pancreatography. During endoscopy, a stent was placed in
the right hepatic duct. Two months later a control endoscopic retrograde cholangio-pancreatography examination
was performed. No leakage of contrast agent from the biliary ducts into the bronchial tree was found and the stent
was removed. Endoscopic retrograde cholangio-pancreatography and procedures made during this examination are
an up-to-date method of treatment of bronchobiliary fistula.
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Introduction

Bronchobiliary fistula is a condition where bile
leaks out from the biliary tract into the bronchial
tree. The disease is very infrequent. Usually, it is
a congenital state or complicates severe abdominal
and thoracic trauma. Other causes include liver and
infrahepatic abscesses. Bronchobiliary fistula
occurs in 4% of liver abscesses and 10%
of infrahepatic abscesses [1]. Another condition
which may lead to bronchobiliary fistula is hydatid
cyst. Disturbances in bile flow can also be
a causative factor. Chronic pancreatitis can result
in tissue cicatrisation with common bile duct

constriction and formation of a fistula [2]. Other
origins were post-operative complications after
biliary, pancreatic and gastric surgery or after liver
transplantation [3]. Also, a fistula in liver cirrhosis
was described [4]. There are only exceptional
reports on bronchobiliary fistula in Polish literature,
with only 2 cases described [5]. In the first case,
the fistula developed after cholecystectomy with
extrahepatic bile duct drainage. In another, it was
a complication of traumatic liver rupture with
subphrenic abscess formation.

The aim of this study was to present our
experience in treatment of this rare condition in
relation to the literature data.
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Case reports

CCaassee  II

In a 46-year old male treated in a surgical ward
of another hospital (3 Apr 2008 – 11 Apr 2008)
a 76 mm abscess of the right liver lobe was
diagnosed on abdominal ultrasound. Seven years
earlier, the patient suffered from acute pancreatitis
complicated by pseudocyst, which was treated with
Roux-en-Y internal drainage into the small bowel
a year later. He was treated for 5 years for diabetes
and two years earlier was treated for Hodgkin
lymphoma with chemotherapy and radiotherapy
of the extraperitoneal lymph nodes and spleen.

After admission to the surgical department,
the liver lesion was punctured through the inter-
costal space, under ultrasound guidance and local
anaesthesia, and pus was aspirated. A 9F pigtail
drain was introduced into an abscess. Pus was
cultured and Escherichia coli and Streptococcus
anginosus were cultivated. Ciprofloxacin was
administered and drainage was removed 7 days after
discharge from hospital. On 28 Apr 2008 the patient
was admitted to the department of pulmonology
of another hospital for pneumonia. Chest X-ray
revealed right dome of the diaphragm at the level
of the 4th intercostal space, while left dome remained
at the 6th. Opacity above the right diaphragm
suggestive of pleural effusion was also seen. First
abdominal ultrasound found heterogeneous,
normoechogenic and enlarged liver with two
hypoechogenic lesions of 48 and 43 mm located
subphrenically. Subsequent ultrasonic examinations
however did not confirm the presence of an abscess.
Ten-millimetre thick fluid collection was found in
the right posterior costodiaphragmatic recess
and 35 mm hypoechogenic (fluid?) space was
discovered in the anterior one. In the left posterior
recess, a layer of 5 mm effusion was found. Thoracic
CT scan with intravenous contrast, backed with HRCT
scans, confirmed elevated position of the right dome
of the diaphragm. A peripheral lesion of 20-85 HU
density adjacent to the parietal pleura was found at
the level of the 8th and 9th left lung segments. The
50 × 70 mm lesion had a rough, pitted contour
suggestive of empyema or cancer. At the same scan
level, dense fluid of 20 HU, 20 mm thick was also
noticed. The lesion infiltrated the diaphragm and
subphrenic segments of the liver. Lymph nodes

neighbouring the carina were enlarged to 8-12 mm.
Ceftriaxone and metronidazole were administered
and clinical improvement was noted. Control X-ray
showed some resolution of the findings located
above the right dome. On May 16th, the patient was
transferred to the thoracic surgery department,
where he stayed until 20 May 2008. Guided
aspiration of the right pleura was tried, with no
material obtained. The patient was then asympto-
matic and chest X-ray showed some improvement.
On June 9th the patient was readmitted to the
department of thoracic surgery for fever, dyspnoea,
and exhausting cough productive of yellow-stained
sputum. Diffuse opacity covered the lower lobe
of the right lung on chest radiograph. The right dome
of the diaphragm could not be identified and soft
consolidations were seen in the upper and middle
lobe. Right-sided non-homogeneous pleural effusion,
up to 28 mm thick in the anterior recess, was found
on ultrasound examination. The liver was enlarged,
with 21 mm fluid collection below the diaphragm
within the right lobe. On bronchofibroscopy, no
pathology was found in the trachea, carina and
bronchial tree. However, yellow-coloured discharge
was found in the bronchi, which was continuously
leaking in spite of aggressive rinsing. Lab tests
of the bronchoalveolar lavage discovered presence
of bilirubin. The patient was administered clinda-
mycin, amikacin and cipro-floxacin with clinical
improvement. On 16 June 2008, the patient was
transferred to our department. Endoscopic
retrograde cholangiopancreatography (ERCP) was
performed with contrast accumulation outside
the biliary tree in the subdiaphragmatic region and
leakage into the bronchial tree of the right lung.
Cicatrization of the ampulla of Vater was also found,
so papillotomy was performed and an
endoprosthesis was placed in the right hepatic duct.
Bronchobiliary fistula was confirmed with computed
tomography immediately after ERCP (Figure 1).
Coughing and expectoration receded within two
days. Endoscopic retrograde cholangiopancr-
eatography was repeated 2 months later and
showed no leak of the contrast media into
the bronchial tree. The endoprosthesis was removed.

CCaassee  IIII

Another patient, 51 years old, was treated in
the surgical department of another hospital from
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25 July to 31 July 2008. He had undergone open
cholecystectomy for acute cholecystitis. No
gallstones were found. Two days later, he presented
with obstructive jaundice, fever and inflammation in
the right lumbar region. The patient was transferred
to our department. On admission, he complained
of dyspnoea and cough. His core temperature
was 38.6°C and the skin was jaundiced.
Inflammatory infiltrate of the skin and subcutaneous
tissue was seen in the right lumbar region.
Gallstones were found in the biliary tree on
ultrasound. Chest X-ray showed zonal opacity from
atelectasis and pneumonia. Bilateral pleural effusion
was also found, up to the 7th rib level in the right
midaxillary line. White blood count was 16 G/l, serum
bilirubin 9 mg/dl, alanine aminotransferase activi-
ty 282 U/l, aspartate aminotransferase 198 U/l, and
alkaline phosphatase 337 U/l. Endoscopic retrograde
cholangiopancreatography was performed. Ampulla
of Vater was found at the edge of the deep
diverticulum. Three 4-5 mm gallstones in
the common bile duct and pyogenic discharge from
the biliary tree were found. Cholangitis due to
choledocholithiasis was diagnosed. Papillotomy was
performed and biliary stones were removed.
Intensive respiratory rehabilitation was imple-
mented. The patient’s condition improved slightly,
but cough and fever did not withdraw. Computed
tomography showed pneumonia and atelectasis in
the lower lobe of the right lung with pleural effusion,
and an abscess of the right liver lobe adjacent to
the diaphragm. Ultrasound-guided percutaneous
drainage of an abscess was performed with
aspiration of 600 ml of pus. Inflammation in
the lumbar region receded, but fever and cough
persisted. Percutaneous, ultrasound guided drainage
of the right pleural cavity was instilled and continued
for a few consecutive days. No bacterial colonization
of the effusion was found. Liver abscess was rinsed with
saline and targeted antibiotics were administered;
however, no clinical improvement was seen.
Bronchoscopy was performed, with yellowish discharge
found bilaterally. Lab tests of the bronchoalveolar lavage
confirmed the presence of bilirubin. Consecutive ERCP
revealed a bronchobiliary fistula between the right liver
lobe biliary tree and the right lung. Endoscopic
papillotomy was done and an endoprosthesis was
placed in the right hepatic duct. Fever dropped off and
the cough receded gradually. The patient was

discharged after a month. Control ERCP after
2 months did not show any signs of bronchobiliary
fistula and the endoprosthesis was removed from
the bile ducts.

Discussion

Similarly to reports by other authors, causes
of bronchobiliary fistula in our patients were also
pyogenic liver diseases: liver abscess in one case and
cholangitis in another. It is difficult to explain why
symptoms of the fistula, i.e. expectoration of bile,
developed only after liver abscesses and the pleurae
were drained. There are insufficient data to support
iatrogenic origin of the fistula. Residual chole-
docholithiasis following cholecystectomy was
a causative factor in the second case.

Coughing up of bile is a typical manifestation
of a bronchobiliary fistula. Lobar bronchopneumonia is
common. Other symptoms include jaundice and pain
in the right hypochondrium. Fistula is often
accompanied by cholangitis and subphrenic abscess
[6]. Nevertheless, problems with making a correct
diagnosis are common [6], which was also the case in

FFiigguurree 11.. Computed tomography performed
immediately after ERCP endoprosthesis
placement in the right hepatic duct and
radiopaque contrast injection. Leakage
of contrast from the biliary tree into pleural
cavity and bronchial tree is visible
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our patients. On chest radiograph, lower lobe
pneumonia was usually seen. Similar findings were
discovered in our patients. Radiological features are
not characteristic of bronchobiliary fistula and usually
do not lead to final diagnosis. Scintigraphy,
percutaneous transhepatic cholangiography, Kehr
drainage cholangiography or fistulography if an
external fistula is present, all provide additional
information [6]. Magnetic resonance cholangiography
can also prove helpful [7]. Some authors deny
the usefulness of bronchoscopy and bronchography
[6]. In our patients however, bronchoscopy was an
important technique for establishment of diagnosis. In
the first case it was performed for exhausting cough
and dyspnoea, while fever and accompanying cough
were indications in another patient. It was
bronchoscopy which revealed yellowish discharge in
the bronchial tree; bronchoalveolar lavage was
performed and presence of bilirubin was confirmed in
a subsequent lab test. Fibreoptic examination may
also be helpful in planned thoracic surgery.

We agree with other authors that ERCP is the most
important diagnostic test when bronchobiliary fistula is
suspected [8-13]. When diagnosis is still uncertain,
immediate CT following ERCP is recommended. This
strategy was implemented in both our patients.
Combination of the two methods allows for definite
diagnosis, which is advocated by all authors before
beginning any treatment. Some authors, however, give
up ERCP and percutaneous transhepatic cholan-
giography [7, 14], relying solely on physical examination
and chest X-ray before surgical exploration. Treatment
of bronchobiliary fistula is difficult, usually prolonged
and can be associated with a substantial complication
rate and mortality. The majority of the available
literature presents traditional surgical methods
of intervention. Two main techniques have been used:
from the thoracic access and via laparotomy. Surgeons,
who prefer thoracotomy, usually perform lung
lobectomy or segmentectomy, open the diaphragm
and correct the hepatic lesions [7, 14-16]. A publication
summarizing treatment of 63 patients with
bronchobiliary fistula from hydatid cyst reported
that 47 patients were treated with lung resection,
16 with lung decortication, 51 underwent complete cyst
resection and 12 partial. Only in 4 patients was
thoracotomy supplemented with laparotomy [14].
Treatment of bronchobiliary fistula through abdominal
access usually consists of two stages [6]. First, biliary
drainage and evacuation of an abscess are achieved.

Secondly, bile outflow was corrected, most frequently
with choledocho-jejunal Roux-en-Y drainage [2, 6]. In
patients with irreversible damage of lung parenchyma
or bronchi, and in patients with post-traumatic fistula
without bile flow disturbances, resection of the right
lung lower lobe can be necessary [6]. This treatment
modality necessitates numerous surgical procedures to
be performed in some patients. For instance,
16 patients with bronchobiliary fistula underwent
42 surgical operations [6]. Due to the extent of surgery
and its character, such therapy is associated with
a substantial number of complications, from 14 to 30%
[14, 16]. Biliary fistulas and progression of pulmonary
changes are the most frequent ones [16]. Post-
operative mortality is 7-13% [14, 16]. Such inferior
results lead to a search for methods of treatment other
than conventional surgery. There are unique notions
on the possibility of laparoscopic treatment of bron-
chobiliary fistula [17]. Percutaneous, tran-she-patic
biliary drainage is performed more often [18-20].
Sometimes such drainage is accompanied by dilation
of the narrowed common bile duct and placement
of a self-expanding endoprosthesis (stent) [18] or stent
graft [20]. Additional percutaneous drainage
of the pleural empyema and liver abscess is often
needed [19].

Endoscopic retrograde cholangiopancreatography
and endoscopic therapy are used more often. They
are aimed at facilitating bile outflow from
extrahepatic bile ducts, as in other types of biliary
fistula [21]. Endoscopic papillotomy is thought to play
a crucial role. If bile outflow is impaired by gallstones,
they ought to be removed on endoscopy [12, 13]. One
of our patients underwent such a procedure. If
endoscopic papillotomy is not effective, nasobiliary
drainage can be implemented [9]. Placement
of the endoprosthesis in the biliary tree is much
more effective and better tolerated [8, 10, 11, 21]. In
both our patients papillotomy could have been done
and spontaneous closure of the bronchobiliary fistula
could have been awaited. However, we decided that
supplementation of papillotomy with placement
of an endoprosthesis is safer and more effective. We
did it mostly for clinical presentation of biliary fistula
in our patients, its prolonged course and progression.

Conclusions

1. Suspicion of a bronchobiliary fistula requires
endoscopic retrograde cholangiopancreatography.
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2. Endoscopic papillotomy is a crucial step of fistula
treatment, which can be supplemented with
placement of the prosthesis in the biliary tract.

3. Endoscopic methods often need to be combined
with percutaneous drainage of perihepatic fluid
collections.
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