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Abstract. Bronchobiliary fistula (BBF) is a rare complica-
tion following hepatectomy, and consists of an abnormal 
intercommunication between the biliary tract and bronchial 
tree. The management of this rare entity is challenging with 
limited current evidence to date on how to treat this condition. 
Herein, a case of BBF following a central hepatectomy and the 
successive steps of the management was presented. Fourteen 
months postoperatively, the patient presented to the Oncology 
Department complaining of new onset fever and expectora-
tion. A computerized tomography scan revealed a BBF and 
the patient was subsequently referred to our department for 
further treatment. The surgical team decided that a further 
operation was required. Using the transabdominal approach, 
a communication between the initial intrahepatic collection 
and one inferior lobular bronchus was revealed. Transhiatal 
removal of fistula was performed with closure of the defect 
through the abdomen. There was no bile leak through the 
remaining liver parenchyma. Multidisciplinary management 
should be considered, taking into consideration the underlying 
pathology leading to this rare complication. Conservative 
treatment should be considered first, while surgical resection 
of the BBF remains an option when other therapies have failed. 
Surgeons should be aware of this rare complication bile duct 
injuries during hepatic operations can cause.

Introduction 

First described by Peacock in 1850, a bronchobiliary fistula 
(BBF) is a rare complication after hepatectomy, which consists 
of an abnormal intercommunication between the biliary tract 
and bronchial tree (1). This may occur due to an obstruction 
of the biliary tract, trauma or hepatic abscess. Especially in 

endemic regions, hydatid or amebic disease of the liver are 
common causes of BB (2,3). The classic clinical presentation 
includes cough producing yellow sputum, known as bilioptysis, 
which represents a pathognomonic sign of BBF (4). Of note, 
BBF is associated with high morbidity and mortality rates. 
The management of this rare entity is challenging with limited 
current evidence to date on how to treat this condition (5). 
Herein, we present a case of BBF following a central hepatec-
tomy and the successive steps of the management. In addition, 
we sought to conduct a review the literature to summarize all 
the available evidence regarding post‑hepatectomy BBFs.

Case presentation 

A 64‑year‑old Caucasian male was diagnosed with adeno-
carcinoma of the rectum in 2012 for which he underwent low 
anterior resection with adjuvant chemotherapy (FOLFOX). 
The histological report of the specimen revealed a moderate to 
poorly differentiated adenocarcinoma of the rectum with T3c 
invasion of the bowel wall and metastases to mesorectal lymph 
nodes (stage IIC). The patient was referred to the oncology 
department for further treatment. During a routine follow‑up at 
three years, the computer tomography (CT) scan demonstrated 
an asymptomatic solitary hypoechoic lesion in segment VIII 
measuring approximately 5 cm in diameter (Fig. 1). Given the 
absence of other comorbidities, the multidisciplinary team 
decided that liver resection was appropriate.

During exploratory laparotomy, intraoperative findings 
with hepatic U/S confirmed a solitary lesion in segment VIII 
of the liver. A central hepatectomy was performed without any 
intraoperative complications and the immediate postoperative 
clinical course was uneventful. Histological report confirmed 
that the lesion was of metastatic nature, from poorly differenti-
ated adenocarcinoma of colon, and the patient was referred to 
the oncology department.

Three months later, the patient was admitted under the care 
of the medical oncology team with a history of fatigue for two 
days, weight loss and fever up to 39 .̊ A CT scan demonstrated 
a postoperative intrahepatic collection (Fig. 2A) and a 12F 
drain was inserted by a radiologist with CT guidance. An 
endoscopic retrograde cholangiopancreatography (ERCP) was 
performed which demonstrated a bile leak, and a 9 cm 10 F 
stent was placed (Fig. 2B). The patient was discharged 20 days 
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later with the drain in situ and was examined regularly in our 
outpatient clinic.

However, 14 months postoperatively, the patient presented 
to the oncology department complaining of new onset fever 
and expectoration. A chest x‑ ray was performed demonstrating 
atelectasis of the lower right lobe and was treated as suspected 
pneumonia. Given the patient previous history, an inflamma-
tory tumor was included in the differential diagnosis. Although 
afebrile, the patient reported episodes of a productive cough 
with dark‑yellow sputum, raising concerns for bronchobiliary 
fistula. The patient underwent a CT scan which confirmed 
the clinical suspicion and he was subsequently referred to 
our department for further treatment. Since the patient had a 
biliary stent in situ, the surgical team decided that a further 
operation was required. Using a transabdominal approach, a 
communication between the initial intrahepatic collection and 
one inferior lobular bronchus was demonstrated. Transhiatal 
removal of fistula was performed with closure of the defect 
through the abdomen (Fig. 3). There was no bile leak through 
the remaining liver parenchyma.

The postoperative course was uneventful with no further 
bilioptysis or other pulmonary symptoms. At radiological 
follow up one month postoperatively, a CT showed a post-
operative biloma for which the patient underwent CT guided 
drainage with a 12F catheter. A further ERCP revealed leakage 
and communication of the bile duct with the biloma which was 
drained and a stent was inserted. The patient was discharged 
2 months after surgery and was examined regularly in the 
outpatient clinic. He was readmitted on a schedule to remove 
the plastic stent by ERCP. Currently, there are no signs of 
further bile leakage, BBF or pulmonary symptoms.

Discussion

BBP is an uncommon condition whose etiology can differ by 
geographical region; in developing countries echinococcal 
and amebic disease are the most common causes, whereas in 
developed countries trauma and biliary obstruction predomi-
nate (6). According to a recent systematic review, tumor is 
the most frequent cause (32.3%) of BBF formation, followed 
by bile duct obstruction (30.8%)  (7). Other causes have 
also been identified, such as chronic pancreatitis, trauma 
and congenital malformation. The pathogenesis of fistula 
formation has not been completely understood yet, although 
increased pressure within the biliary tree and local inflam-
mation appeared to be the two major factors that contribute 
to the development of BBF. In our case, intrahepatic abscess 
triggered the formation of adhesions between the diaphragm 
and the lung and was thought to be the cause of the BBF 
formation (4,8‑10).

The clinical presentation is variable, and may include 
fever, irritating cough, jaundice, and abdominal pain. The 
pathognomonic feature is a productive cough of bile stained 
sputum (7,11). Chest pain or episodes of dyspnea occur only 
in a minority of patients, while nausea, vomiting, portal 
hypertension and liver dysfunction are rarely found. In 
terms of diagnosis, CT imaging is usually the predominant 
modality or biliary scintigraphy with hepatic iminoacetic 
acid (HIDA) which demonstrates initial tracer activity in the 
liver which migrates into the chest cavity (12). BBF can also 

be diagnosed by interventional techniques, such as ERCP, 
percutaneous transhepatic cholangiography, bronchoscopy or 
fistulography (4,13,14).

Currently, there are no guidelines on how to treat this rare 
complication with both conservative and surgical approaches 

Figure 3. (A and B) Transhiatal removal of fistula was performed (arrow) 
with closure of the defect through the abdomen (arrow).

Figure 2. (A) A CT scan demonstrated a postoperative intrahepatic collec-
tion and a 12F drain was inserted by a radiologist with CT guidance (arrow). 
(B)  An endoscopic retrograde cholangiopancreatography (ERCP) was 
performed, which demonstrated a bile leak (arrow), and a 9 cm 10 F stent was 
placed. CT, computerized tomography.

Figure 1. Computerized tomography scan demonstrating an asymptomatic 
solitary hypoechoic lesion in segment VIII measuring approximately 5 cm 
in diameter (arrow).



MOLECULAR AND CLINICAL ONCOLOGY  11:  602-606,  2019604

Ta
bl

e 
I. 

R
ev

ie
w

 o
f r

ep
or

te
d 

ca
se

s w
ith

 b
ro

nc
ho

bi
lia

ry
 fi

st
ul

a 
af

te
r h

ep
at

ec
to

m
y.

A
ut

ho
r, 

Ye
ar

	
A

ge
/s

ex
	T

yp
e 

of
 d

is
ea

se
	

Pr
im

ar
y 

di
se

as
e	

Tr
ea

tm
en

t	
B

ili
op

ty
si

s	
Fe

ve
r	

Ja
un

di
ce

	
A

pp
ro

ac
h	

O
ut

co
m

e	
(R

ef
s.)

Lu
ce

ro
 e

t a
l, 

20
05

	
63

/F
	

B
en

ig
n	

H
yd

at
id

 c
ys

t	
R

ig
ht

	
Ye

s	
N

/A
	

N
/A

	
Su

rg
er

y	
C

ur
e	

(2
9)

				





he
pa

te
ct

om
y

M
em

is
 e

t a
l, 

20
00

	
40

/M
	

B
en

ig
n	

H
ep

at
ic

 A
lv

eo
la

r	
Pa

rti
al

	
Ye

s	
N

/A
	

Ye
s	

H
is

to
ac

ry
l i

nj
ec

tio
n	

C
ur

e	
(2

6)
			




di
se

as
e	

he
pa

te
ct

om
y				





th

ro
ug

h 
m

ic
ro

ca
th

et
er

								











an
d 

ER
B

D
Se

nt
ur

k 
et

 a
l, 

19
98

	
26

/M
	

B
en

ig
n	

H
yd

at
id

 c
ys

t	
Pa

rti
al

 ri
gh

t l
ob

ec
to

m
y	

Ye
s	

Ye
s	

Ye
s	

ER
B

D
	

C
ur

e	
(2

1)
Sc

hw
ar

tz
 e

t a
l, 

19
88

	
18

/M
	

U
nk

no
w

n	
U

nk
no

w
n 

	
R

ig
ht

 h
ep

te
ct

om
y	

Ye
s	

N
/A

	
N

/A
	

PT
C

D
 a

nd
	

C
ur

e	
(2

4)
								











ba

llo
on

 d
ila

tio
n

								











ch
ol

an
gi

op
la

st
y

C
hu

a 
et

 a
l, 

20
00

	
61

/M
	

B
en

ig
n 

an
d	

G
an

gr
en

ou
s C

ho
le

cy
st

iti
s	

R
ig

ht
 h

ep
at

ec
to

m
y	

Ye
s	

Ye
s	

N
/A

	
Su

rg
er

y	
C

ur
e	

(9
)

		


M
al

ig
na

nt
	

C
ar

ci
no

sa
rc

om
a

O
ng

 e
t a

l, 
20

04
	

71
/F

	
M

al
ig

na
nt

	
M

et
as

ta
tic

 c
ol

on
 C

a	
R

ig
ht

 h
ep

at
ec

to
m

y	
Ye

s	
Ye

s	
N

o	
O

ct
re

ot
id

e 
in

je
ct

io
n	

C
ur

e	
(3

0)
K

ai
do

 e
t a

l, 
20

06
	

76
/M

	
M

al
ig

na
nt

	
H

ep
at

oc
el

lu
la

r C
a	

R
ig

ht
 h

ep
at

ec
to

m
y	

Ye
s	

Ye
s	

Ye
s	

su
rg

er
y	

Fa
ilu

re
	

(2
8)

Ju
ng

 e
t a

l, 
20

03
	

65
/M

	
M

al
ig

na
nt

	
M

et
as

ta
tic

 c
ol

on
 C

a	
R

ig
ht

 h
ep

at
ec

to
m

y	
Ye

s	
Ye

s	
N

/A
	

M
ul

tip
le

 E
R

B
D

	
C

ur
e	

(2
7)

								











th
en

 su
rg

er
y

O
et

tl 
et

 a
l, 

19
99

	
56

/M
	

M
al

ig
na

nt
	

M
et

as
ta

tic
 c

ol
on

 C
a	

R
ig

ht
 h

ep
at

ec
to

m
y	

Ye
s	

Ye
s	

Ye
s	

ER
B

D
	

C
ur

e	
(1

9)
R

os
e 

et
 a

l, 
19

98
	

61
/M

	
M

al
ig

na
nt

	
M

et
as

ta
tic

 c
ol

on
 C

a	
W

ed
ge

 li
ve

r r
es

ec
tio

n	
Ye

s	
N

/A
	

Ye
s	

ER
B

D
	

N
o 

B
B

F 
di

ed
	

(2
0)

				





rig
ht

 lo
be

					






5 

m
on

th
s l

at
er

Ve
lc

hi
k 

et
 a

l, 
19

91
	

38
/F

	
M

al
ig

na
nt

	
M

uc
in

ou
s a

de
no

ca
rc

in
om

a	
R

ig
ht

 h
ep

at
ec

to
m

y	
Ye

s	
N

/A
	

N
/A

	
PT

C
D

	
C

ur
e	

(2
3)

G
eo

rg
e 

et
 a

l, 
19

88
	

58
/M

	
M

al
ig

na
nt

	
M

et
as

ta
tic

 c
ol

on
 C

a	
H

ep
at

ic
 re

se
ct

io
n	

Ye
s	

Ye
s	

Ye
s	

Su
rg

er
y	

Fa
ilu

re
	

(2
2)

H
ai

 e
t a

l, 
20

16
	

70
/M

	
M

al
ig

na
nt

	
H

ep
at

oc
el

lu
la

r C
a	

Pa
rti

al
 re

se
ct

io
n	

Ye
s	

Ye
s	

N
/A

	
ER

B
D

 th
en

 su
rg

er
y	

C
ur

e	
(1

1)
				





se

gm
en

t 8
K

uo
 e

t a
l, 

20
14

	
68

/M
	

M
al

ig
na

nt
	

H
ep

at
oc

el
lu

la
r C

a	
C

en
tra

l l
ob

ec
to

m
y	

Ye
s	

Ye
s	

N
/A

	
Su

rg
er

y	
C

ur
e	

(2
5)

C
ur

re
nt

 c
as

e,
 2

01
9	

64
/M

	
M

al
ig

na
nt

	
M

et
as

ta
tic

 c
ol

on
 C

a	
C

en
tra

l h
ep

at
ec

to
m

y	
Ye

s	
Ye

s	
Ye

s	
ER

B
D

 th
en

 su
rg

er
y	

C
ur

e	
Pr

es
en

t
										














st

ud
y

C
a,

 c
ar

ci
no

m
a;

 E
R

B
D

, e
nd

os
co

pi
c 

re
tro

gr
ad

ed
 b

ili
ar

y 
dr

ai
na

ge
; E

N
B

D
, e

nd
os

co
pi

c 
na

so
bi

lia
ry

 d
ra

in
ag

e;
 P

TC
D

, p
er

cu
ta

ne
ou

s t
ra

ns
he

pa
tic

 c
ho

la
ng

io
gr

ap
hy

 a
nd

 b
ili

ar
y 

dr
ai

na
ge

; N
/A

, n
ot

 a
pp

lic
ab

le
.

https://www.spandidos-publications.com/10.3892/mco.2019.1935
https://www.spandidos-publications.com/10.3892/mco.2019.1935
https://www.spandidos-publications.com/10.3892/mco.2019.1935
https://www.spandidos-publications.com/10.3892/mco.2019.1935
https://www.spandidos-publications.com/10.3892/mco.2019.1935


LAZAROU et al:  BRONCHOBILIARY FISTULA AFTER HEPATECTOMY 605

considered acceptable to date. Some authors suggest that BBF 
associated with benign causes should be treated conservatively; 
endoscopic retrograded biliary drainage (ERBD), endoscopic 
nasobiliary drainage (ENBD), percutaneous transhepatic 
cholangiography and biliary drainage (PTCD), and abscess 
drainage (15‑17). Adjunct use of octreotide might have a role 
in some cases due to reports of successful resolution or reduc-
tion of symptoms with its use (18). On the other hand, surgical 
management should be considered in case BBF has developed 
in a background of tumor, trauma or obstruction and conserva-
tive therapy has previously failed (7). Operative exploration and 
repair of the initial injury is usually performed, whereas resec-
tion of the involved pulmonary area and removal of the fistula is 
advised in the form of thoracobiliary fistula decortication (18).

Table  I summarizes a brief review of the literature on 
bronchobiliary fistulas after liver surgery for both benign and 
malignant diseases (9,11,19‑30).

Due to low incidence of BBF, there is no clear consensus 
on the treatment of this uncommon complication to date. 
Multidisciplinary management of such patients should be 
considered taking into consideration the underlying pathology 
leading to this rare complication. Conservative treatment 
should be considered first, while surgical resection of the BBF 
remains an option when other therapies have failed. Surgeons 
should have low suspicion of diagnosing and managing this 
complication after biliary tract operations.
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