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Bronchobiliary fistula after multiple transcatheter arterial
chemoembolizations for hepatocellular carcinoma: A case report
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Abstract. Bronchobiliary fistula (BBF) is a rare condition,
defined as an abnormal communication between the bronchial
system and the biliary tree. Patients with this condition usually
present with massive biliptysis, and the mortality rate is high.
BBF has been reported to occur in patients with congenital
conditions, complications of trauma, hepatic abscesses and
biliary tract obstruction (surgical as well as non-surgical).
However, to the best of our knowledge, BBF as a complication
of transcatheter arterial chemoembolization (TACE) for
hepatocellular carcinoma (HCC) has not been reported to date.
We herein report a case of BBF developing as a complication
following TACE in a 71-year-old male patient with HCC. The
patient was treated by placement of a metallic biliary stent
followed by percutaneous transhepatic biliary drainage to
decompress the intrahepatic biliary tree, and his symptoms
were immediately relieved.

Introduction

Transarterial chemoembolization (TACE) is a well-established
intervention for the treatment of hepatocellular carcinoma
(HCC).However, TACE has also been associated with a variety
of complications, such as right upper quadrant pain, fever,
elevated liver enzyme levels and hepatic duct ischemia (1).
Bronchobiliary fistula (BBF) is commonly associated with
congenital conditions, trauma complications, hepatic abscesses
and biliary tract obstruction, and it is a potentially serious
condition, associated with a high mortality and morbidity
rate (12.2%) (2). We herein present the case of a patient who
developed BBF as a complication following multiple TACEs
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for HCC. To the best of our knowledge, this is the first such
case reported in the literature to date.

Case report

A 7l-year-old man with hepatocellular carcinoma (HCC)
presented with a 2-day history of persistent cough and
sudden-onset expectoration of a large amount of greenish
sputum. We was admitted to Li Yang People's Hospital on
the 19th of March 2016. The patient reported that the sputum
tasted bitter, similar to regurgitated stomach contents. The
patient had undergone left lobectomy for HCC 11 years
prior, and 19 subsequent TACE procedures. However, the
tumor had progressed and compressed the intrahepatic bile
duct. A computed tomography (CT) scan of the abdomen
performed at a different institute revealed intrahepatic bile
duct dilatation; endobronchial presence of a high-density
contrast agent in agreement with the density of the intrahepatic
bile ducts further confirmed the presence of a bronchobiliary
shunt. Other findings were unremarkable. The patient was
referred to the Department of Interventional Radiology, First
Affiliated Hospital of Nanjing Medical University (Nanjing,
China) for further evaluation. Percutaneous transhepatic
cholangiography (PTC) was performed, based on the patient's
clinical symptoms and intrahepatic duct dilation on CT, and
revealed focal high-grade stenosis at the hepatic hilum associ-
ated with a severely dilated biliary tree. An incidental finding
of faint contrast material at the lower lobe of the right lung was
also observed during cholangiography (Fig. 1); this contrast
material was suspected to represent contrast extravasation
from the biliary system to the lung. A follow-up chest CT
revealed contrast material within the bronchial tree of the
right lower lung, a finding consistent with the presence of a
bronchobiliary shunt (Fig. 2).

A decision was made to establish percutaneous transhe-
patic biliary drainage to decompress the intrahepatic biliary
tree. An 8.5-Fr internal-external biliary drainage tube was
placed, and the patient's cough was relieved on the following
day. The patient was admitted for routine catheter replacement
2 months later, and cholangiography revealed interval resolu-
tion of the contrast extravasation from the biliary system to the
lung. As a palliative measure, the biliary drain was removed
and a metallic biliary stent (E-Luminex; Bard, Murray Hill,
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NIJ, USA) was placed to relieve the hilar stenosis (Fig. 3).
The patient remained asymptomatic after the stent placement
until he eventually succumbed to liver failure, infection, and
underlying tumor progression 3 months later.

Discussion

BBF is the formation of an abnormal communication between
the biliary system and the bronchial tree. The mechanism of
BBF remains speculative due to the rarity of this condition.
The most commonly accepted hypothesis is an elevation of
the biliary system pressure, which produces an inflammatory
reaction in the subdiaphragmatic space and subsequent rupture
into the bronchial tree (3,4). Locally aggressive processes, such
as tumor infiltration or abscess rupture through the diaphragm,
are other possible causes of BBF (5). Warren ef al (6) suggested
that two conditions must be met before a BBF occurs in
patients with biliary tract disease: Partial or complete obstruc-
tion of the bile duct, and formation of adhesions between the
lung and the diaphragm. In the present case, the patient had
a hilar obstruction and had undergone multiple TACE treat-
ments, particularly in the dome area, which may have caused
tissue necrosis. Once the intrabiliary pressure increases, bile
may leak from the necrotic area, rupture through the liver
capsule and diaphragm, and eventually erode into the lung and
bronchial tree.

The diagnosis of BBF is straightforward, but a high level
of clinical suspicion is required. The symptoms include an
irritating cough, yellowish sputum and symptoms of acute
bronchitis (7). Sputum analysis should show a bile component,
rather than the typical inflammatory process characterized
by large numbers of bacteria and white cells. PTC and endo-
scopic retrograde cholangiopancreatography (ERCP) remain
the procedures of choice to determine the exact anatomy of
the fistula (8). Radiological imaging (thoracic and upper
abdominal CT) may be required to confirm the presence of
contrast material within the bronchial tree after T-tube chol-
angiography. Identification of the underlying fistula is useful
to optimize the treatment strategy, which involves either resec-
tion of the fistula or embolization with minimally invasive
techniques. In the present case, the fistula was located in the
dome of the liver and the drainage tube was placed through
the right intrahepatic system, which appeared to adequately
decompress the bile from the hilar obstruction.

The management of BBF may be surgical or non-surgical
(PTC or ERCP), and a well-planned management strategy,
including proper antibiotics and supportive care, is required.
Surgical approach is a definitive treatment, but requires
thoracotomy and/or laparotomy with resection of the fistula
and re-establishment of normal biliary drainage, and such
procedures are often associated with high morbidity (14.3%)
and mortality rates (12.7%) (9). Non-surgical management
includes percutaneous or endoscopic placement of a biliary
drain and/or stent to decompress the intrahepatic biliary tree
by diverting the bile. Such techniques are less invasive and can
provide good results with lower morbidity. Our patient was not
a surgical candidate due to his extensive disease and overall
poor medical condition; therefore, placement of a biliary drain
was considered the treatment of choice. The drain appeared
to effectively decompress the biliary tract pressure with
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Figure 1. Percutaneous transhepatic cholangiography revealed right-sided
bronchial enhancement (arrow) followed by intrahepatic biliary tract dilation
and right-sided bile duct expansion.

Figure 2. Computed tomography (CT) was performed immediately after
percutaneous transhepatic cholangiography. Plain axial CT revealed the
presence of endobronchial contrast media (left panel, arrow), in agreement
with the density of the intrahepatic bile ducts (right panel), which further
confirmed the diagnosis of bronchobiliary fistula.

Figure 3. A computed tomography scan revealed bile duct obstruction and
biliary sinus formation (white arrow, top left image). A metallic biliary
stent (black arrow) was placed across the stricture, which was located in the
hepatic hilum (bottom left image). A computed tomography scan revealed
bile duct obstruction in the hepatic hilum after injecting the contrast media
(top right image).
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immediate cessation of the biliptysis. However, we did not
further attempt to close the fistula tract using embolic material
or any devices, as the patient's clinical symptoms had resolved
following drain placement. Thus, decompression of the biliary
tract may be the key to management of BBF in the emergency
setting. In the present case, the patient had undergone multiple
(19 times) subsequent TACE procedures. Such cases are at a
high risk of BBF, as after several TACEs the blood supply of
the bile duct may become compromised, with ensuing high
pressure, ischemia and necrosis, leading to BBF formation.

In conclusion, BBF is an uncommon condition that is
associated with severe mortality and morbidity. Imaging
confirmation of an abnormal communication between the
biliary and bronchial trees is required to establish the diagnosis,
and PTC or ERCP are the most common treatment choices. A
CT scan may reveal the presence of contrast material in the
bronchial tree following cholangiography. The management of
BBF may be surgical or non-surgical, aimed at either perma-
nent resection of the fistula or palliative decompression of the
biliary tree, depending on each individual case.
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