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SUMMARY
Bronchobiliary fistula (BBF) is defined as the abnormal 
connection between the biliary system and the bronchial 
tree, which presents clinically as an irritant cough with 
bilioptysis. Many conditions can lead to its development. 
We present a case of an acquired BBF in a 61-year-old 
man with a significant history of spilled gallstones from 
a prior laparoscopic cholecystectomy and subsequent 
presentation of intermittent right upper quadrant pain 
and recurrent pneumonia. Imaging studies revealed 
a liver and subdiaphragmatic abscess with right 
middle lobe pneumonia and a BBF traversing the right 
hemidiaphragm. The patient was surgically managed by 
takedown of fistula with drainage of the abscess and 
removal of spilled gallstone, followed by a resection of 
the right middle lobe. While previous studies indicate 
spilled gallstones are benign, this case demonstrates 
its potential for serious complications. Therefore, early 
diagnosis and proper management is essential as BBF 
has a high morbidity and mortality rate.

BACKGROUND
A bronchobiliary fistula (BBF) is a pathological 
communication between the biliary system and the 
bronchial tree. The patients usually present with 
chronic cough, bile in the sputum (bilioptysis), right 
upper quadrant (RUQ) pain, fever, pneumonia and 
in rare cases with lithoptysis; which is the expec-
toration of gallstones.1 It has various aetiologies 
ranging from congenital to acquired causes. The 
acquired causes include infections, thoracoabdom-
inal trauma, tumours, diseases of the biliary tract 
and iatrogenic complications.1 2 The mechanisms 
behind the formation of a BBF is an inflammatory 
reaction in the right subdiaphragmatic space that 
leads to abscess formation. This consequently causes 
a transdiaphragmatic rupture and fistula formation 
into the bronchial tree.3 Although BBF is a rare 
occurrence, it is a severe complication with a high 
mortality and morbidity rate (12.2%).4 Thus, early 
diagnosis and appropriate management is essential. 
In addition, BBF has a high chance of recurrence 
if the subphrenic space is not adequately irrigated 
and the stone is not removed.5 Most literature on 
BBF focus on the congenital form or acquired forms 
secondary to complications from hydatid disease or 
trauma. Our case is unique, as we demonstrate a 
BBF secondary to spilled gallstones from a prior 
laparoscopic cholecystectomy.

Laparoscopic cholecystectomy has become the 
gold standard for the treatment of cholecystitis 

and cholelithiasis and has replaced the traditional 
open cholecystectomy.6 Some of the complications 
of laparoscopic cholecystectomy include bile duct 
injury, bleeding, bile leakage, infection and bowel 
injury. Although, gallbladder perforation occurs 
in 6%–40% of patients, stone spillage occurs less 
often.7–9 As opposed to open cholecystectomy; it is 
strenuous to remove intraperitoneal spilled stones 
laparoscopically, and thus precaution should be 
taken to avoid this complication. Many reports 
indicate that spilled stones in the abdominal cavity 
are benign; however, 2.3%–8.5% of patients do 
develop severe complications.7–9 Here, we report a 
case of a BBF with resultant right middle lobe pneu-
monia secondary to abscess formation in the liver 
and subdiaphragmatic space from spilled gallstones.

CASE PRESENTATION
A 61-year-old man presented to our hospital in 
June 2019 with a 1-year history of intermittent 
RUQ abdominal pain, recurrent bronchitis and 
pneumonia with mucopurulent cough and brown 
coloured sputum. There was no associated haemop-
tysis, chest pain, weight loss or fever. He has a 
significant surgical history of laparoscopic chole-
cystectomy in June 2018 at an outside institute. At 
initial presentation in June 2018, an ultrasound of 
the RUQ was performed for RUQ pain and fever, 
and demonstrated features of acute calculus chole-
cystitis. After treating his acute condition, he was 
scheduled for an elective laparoscopic cholecystec-
tomy. The surgery was complicated by intraopera-
tive spillage of gallstones, which was removed with 
foreceps as per operative notes.

On postoperative day 2, the patient reported 
repeated RUQ pain for which a CT of the abdomen 
was performed, which demonstrated a gallstone 
adjacent to the right dome of the liver, with minimal 
free fluid around the stone without evidence of 
biliary leak (figure 1). He was discharged on post-
operative day 4 with stable condition.

Since his laparoscopic cholecystectomy, the 
patient presented with recurrent pneumonia. He 
was investigated with multiple sputum cultures 
which grew Escherichia coli ESBL (Extended spec-
trum beta-lactamase) and was repeatedly treated 
with multiple antibiotics until he presented to our 
hospital.

INVESTIGATIONS
In June 2019, a CT scan of the chest, abdomen 
and pelvis was performed at our hospital due to 
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persistence of symptoms, which showed a spilled gallstone in 
the right hepatic dome with an abscess in the right lobe (segment 
8) of the liver extending into the right subphrenic space compli-
cated by a fistula traversing the diaphragm resulting in a right 
middle lobe pneumonia and abscess (figure  2A). A BBF was 
suspected, and further evaluation with gadoxetic acid contrast 
MR cholangiography (MRC) was recommended. Meanwhile, the 
liver function tests showed elevated total bilirubin levels, aspar-
tate transaminase and alanine transaminase enzymes (table  1). 
This supports that there is ongoing inflammation in the liver 
secondary to the liver abscess. However, the alkaline phospha-
tase and gamma-glutamyl transferase levels were within normal 
limits, and thus indicating that there was no biliary obstruction 
in this patient. Albumin levels were within normal limits. In 
addition, in further sputum analysis, bilirubin and ESBL were 
found, and thus reinforcing the presence of a BBF in our patient 
as bilioptysis is pathognomonic for this condition and ESBL 
tends to favour growth where bilirubinate stones are present.

MRC with gadoxetic acid contrast agent (figure 3), which is 
an imaging modality used to confirm the diagnosis of BBF, was 
performed. The venous phase T1-weighted axial section of the 
MRC (figure 3A) demonstrated an abscess in the right lobe of 
the liver extending into the right subphrenic space and a fistu-
lous tract through the diaphragm with associated right middle 
lobe pneumonia and abscess. A spilled gallstone was noted in 
the subphrenic abscess. In addition, the hepatobiliary phase 
(figure  3B) showed extravasation of contrast from the biliary 
tree into the liver and the subphrenic space. This prompted 
further investigation via a three-dimensional (3D) abscessogram. 
The 3D percutaneous transhepatic abscessogram (figure  4) 
was performed by interventional radiology where contrast was 
injected into the liver and evaluated under fluoroscopy. The 
results show a streak of contrast connecting the biliary system 
to the bronchial tree was well demonstrated. This confirmed the 
presence of a transdiaphragmatic communication between the 
biliary system and the bronchial tree. Moreover, the extension 
of the contrast from the liver abscess into the subdiaphragmatic 
space was also noted.

The patient was then scheduled for surgery for the correction 
of BBF and removal of spilled gallstones. During the surgery, 
the subdiaphragmatic abscess was visualised, drained and irri-
gated. A single large stone was found in the hepatic dome and 
was removed in an endocatch bag. A transdiaphragmatic take-
down of the BBF was performed with a right middle lobe wedge 

Figure 1  CT (2018) of the abdomen axial (A) and coronal (B) 
reformats demonstrated a dropped gallstone adjacent to the right dome 
of the liver (red arrow), with minimal postoperative free fluid around 
the stone.

Figure 2  CT (2019) of the chest and abdomen axial (A) section 
demonstrates a large liver abscess (red arrow) with a spilled gallstone 
in the hepatic dome. Coronal (B) and sagittal soft tissue window (C) 
and sagittal lung window (D) reformats demonstrate the liver abscess 
extending into the subphrenic space with fistulous tract through the 
diaphragm (black arrow) with associated right middle lobe pneumonia 
and abscess (white arrow).

Table 1  Liver function tests (LFTs) of this patient

LFT Patient value Normal value

Total bilirubin 1.6 mg/dL (H) 0.1–1.2 mg/dL

Direct bilirubin 0.3 mg/dL 0.0–0.3 mg/dL

AST 73 IU/L (H) 5–40 IU/L

ALT 73 IU/L (H) 5–50 IU/L

ALP 30 IU/L 20–140 IU/L

GGT 18 IU/L 0–30 IU/L

Albumin 3.9 g/dL 3.5–5.0 g/dL

ALP, alkaline phosphatase; ALT, alanine transaminase; AST, aspartate transaminase; GGT, 
gamma-glutamyl transferase.

Figure 3  Gadoxetic acid MR cholangiography venous phase T1-
weighted axial section (A) demonstrates a liver abscess extending into 
the right subphrenic space with spilled gallstone (red arrow), axial 
section hepatobiliary phase (B) demonstrates spillage of contrast into 
the liver and the subphrenic abscess (curved red arrow). Postcontrast 
T1-weighted coronal section (C) demonstrates transdiaphragmatic 
extension of the liver abscess into the right middle of the lung (white 
arrow).
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resection. There were no immediate postoperative complica-
tions, and the patient was discharged 5 days later.

TREATMENT
The patient was then scheduled for a laparoscopic surgery for the 
correction of BBF and removal of spilled gallstones. A left subcostal 
incision was made, and a 5 mm optical trocar and 0° scope was 
entered into the abdominal cavity. After the layers of the abdom-
inal wall were visualised, a 30°, 5 mm scope was introduced, and 
a diagnostic laparoscopy was performed. Prior to approaching the 
subphrenic space, the liver and anterior abdominal adhesions were 
removed, which allowed for better visualisation. After the liver was 
mobilised off of the anterior abdominal wall, the subdiaphragmatic 
abscess was visualised, drained and irrigated. A single large stone 
was found in the hepatic dome and was removed via an endocatch 
bag from the right midclavicular port. The abscess cavity and the 
RUQ were extensively irrigated. After transdiaphragmatic take-
down of the BFF, the patient underwent a video-assisted thoraco-
scopic exploration with wedge resection of the right middle lobe 
to obliterate the fistulous tract and the affected portion of the lung. 
There were no immediate postoperative complications, and the 
patient was discharged 5 days later.

Even though ERCP (Endoscopic retrograde cholangiopan-
creatography) is the mainstay of treatment for the retrieval of 
biliary stones and drainage of abscesses, this patient had several 
more challenges that could not be fulfilled by an ERCP. This 
includes the fact that a single large stone was found outside 
the biliary tract in the right subphrenic space, which cannot 
be accessed by the ERCP procedure. The removal of this stone 
was crucial as it acted as the main nidus for the abscess forma-
tion. Moreover, this patient had a fistulous tract with an already 
established right middle lobe lung abscess. So, it was essential to 
takedown this fistulous tract to prevent further damage to the 
lung. Therefore, a transabdominal laparoscopic approach can 
meet the requirement of the removal of the stone, drainage of 
the abscess as well as the takedown of the fistulous tract. ERCP 
was also not considered to visualise this pathology as the diag-
nosis was already established by imaging methods such as CT, 

MRC and 3D percutaneous transhepatic abscessogram as well as 
additional sputum analysis.

OUTCOME AND FOLLOW-UP
A follow-up CT, which was performed in November 2019, 
showed postoperative changes such as minimal loss of lung 
volume and minimal scar tissue secondary to the takedown of 
the transdiaphragmatic fistulous tract and right middle lobe 
wedge resection (figure  5). No residual subdiaphragmatic 
abscess was seen. In December 2020, a follow-up MRI of the 
abdomen showed complete resolution of the subphrenic collec-
tion (figure 6). The patient remains asymptomatic.

DISCUSSION
A BBF is an abnormal communication between the biliary 
tract and the bronchial tree. Patients usually present with 

Figure 4  Three-dimensional percutaneous transhepatic abscessogram 
evaluation demonstrated contrast tracking from the biliary system 
(four yellow arrowheads) into the bronchial tree (red arrow) confirming 
bronchobiliary fistula. Also, contrast is seen spilling into the liver abscess 
and the subphrenic space.

Figure 5  A follow-up CT of the chest and abdomen axial section 
shows postoperative changes such as minimal loss of lung volume and 
scar tissue related to the takedown of the transdiaphragmatic fistulous 
tract and right middle lobe wedge resection.

Figure 6  A follow-up MRI of the abdomen coronal section T2-
weighted image shows complete resolution of right subphrenic abscess.
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generalised symptoms such as a chronic cough, bilioptysis, 
RUQ pain, fever and in rare cases with mild jaundice and 
lithoptysis. Moreover, patients can also present with bron-
chitis or pneumonia due to the intense inflammatory reaction 
caused by the irritant nature of bile on the bronchial mucosa 
as well as the nature of bilirubinate stones, which act as a 
nidus for E. coli.10 A high degree of clinical suspicion, radio-
logical imaging and sputum analysis for the presence of bili-
rubin or gallstones is needed to confirm the diagnosis of BBF. 
BBF is also associated with a high morbidity and mortality 
rate, prompting immediate management.

BBF has many aetiologies from the congenital form to acquired 
causes. The acquired causes can be either obstructive or non-
obstructive. Obstructive causes include biliary tract diseases such 
as cholelithiasis, tumours, postsurgical stenosis or postoperative 
complications.1 On the other hand, the non-obstructive mech-
anism is most likely due to trauma.3 The most common mech-
anisms for the formation of BBF are infections such as hydatid 
cysts, echinococcosis and amebiasis, which can erode into the 
thoracic cavity via the diaphragm and cause a fistula.2 Another 
mechanism behind the formation of the fistula is a cholangitic 
abscess formed as a result of the inflammatory reaction in the 
subdiaphragmatic space.3 This will in turn rupture through the 
diaphragm and into the pulmonary cavity. Boyd5 stated that a 
fistula between the subphrenic space and the lung cavity occurs 
in a predictable location; in the right posterior subphrenic space 
and into the basal segments of the right lower lobe. It is also 
postulated that there are three routes for gallstone migration; via 
congenital diaphragmatic defects, through the lymphatic chan-
nels of Ranvier and via the transdiaphragmatic route that forms 
due to infection and inflammation.11

We present a rare case of an acquired BBF with resultant right 
middle lobe abscess and pneumonia secondary to intraperitoneal 
gallstone spillage from a laparoscopic cholecystectomy. Laparo-
scopic cholecystectomy has become the gold standard for the 
treatment of cholelithiasis and has replaced the traditional open 
cholecystectomy as it is less invasive and has faster recovery 
times.6 Although the procedure is relatively safe, gallbladder 
perforation still occurs. Of the procedures that resulted in stone 
spillage, 13%–32% of them lead to lost stones.7 In most cases, 
spilled gallstones are considered as innocuous. However, it is 
now recognised that the stones trapped in the right subdiaphrag-
matic space can lead to increased risk as these stones are prone 
to be a niche for infection as this area cannot be cleared by the 
gastrointestinal immune mechanism.7 Thoracic complications 
of spilled gallstones are less frequent than abdominal complica-
tions.12 In addition, they are more common in elderly patients 
due to their weaker immune system. The documented compli-
cations of spilled gallstones include abscess formation, bacte-
remia, small bowel obstruction, granulomas, small bowel fistula, 
chest wall fistula and incarceration within a hernial sac.6 These 
complications can present within a few months or can take up 
to 20 years to manifest. In our patient, the time period between 
the laparoscopic cholecystectomy and the complication of BBF 
was 1 year.

The literature on the sequelae of spilled gallstones includes 
case reports of chest wall fistulas, peritoneo-cutaneous fistulas, 
hepato-colonic fistulas and limited cases of BBFs.7 13 14 On review 
of the literature, there were 24 cases from 1993 to 2020, where 
patients faced thoracic complications from retained abdominal 
gallstones.11 12 Among them, only 10 case reports presented with 
cholelithoptysis as a postoperative complication from spilled 
stones during a laparoscopic cholecystectomy.15–2 Not only does 
our case demonstrate that BBF can manifest as one of the serious 

complications of spilled gallstones, but it also harbours unique 
features. Our patient presented with a BBF and pneumonia in 
the right middle lobe as opposed to the right lower lobe, which 
is the postulated location. Also, our patient had several sputum 
cultures positive for E. coli. This is the characteristic of biliru-
binate stones as they are most likely to be a nidus for bacteria, 
especially E. coli.7 8 Patients can present with an array of symp-
toms from generalised to specific. Thus, it is important to have 
good documentation of prior surgeries and adequate clinical 
suspicion to make the initial diagnosis of BBF. However, proper 
imaging is the best method to confirm the diagnosis so that a 
tailored management plan can be implemented.

For suspicion of spilled gallstones, the initial imaging method 
of choice is ultrasound as it has a high sensitivity for stone visual-
isation, particularly low calcium density stones.24 However, due 
to its limited beam penetration, deeper stones/abscesses cannot 
be visualised easily.24 CT and MRI can also be to used to obtain 
additional images of the stones. In CT, pigmented stones that 
are radio opaque can be seen clearly. On the other hand, choles-
terol stones are difficult to identify due to their low attenua-
tion.24 On T1-MRI, cholesterol stones present as hyperintense 
or isointense. On T2-MRI-weighted images, they present as 
hypointense.6

For a suspected BBF, CTs of the thoracic and upper abdominal 
seem to be the best choice for the initial diagnosis.4 In addition, 
contrast-enhanced MRC and hepatobiliary iminodiacetic acid 
scan have also been proven to show a definitive diagnosis.4 Percu-
taneous transhepatic cholangio has also been used to provide 
direct photographic evidence.2 Imaging plays an important role 
as identifying a dropped stone in the centre of the abscess is 
crucial in the decision-making for further management.

After the initial diagnosis of BBF, it is important to encourage 
the patients to seek prompt management. Any abscesses should 
be drained and irrigated, and the stones should be removed via 
percutaneous or surgical methods.12 Less invasive techniques 
are preferred but sometimes open surgery is conducted. Some 
of the most common treatment options for BBF are thoracic 
surgery, abdominal surgery, interventional radiology and antibi-
otic therapy.12

In conclusion, this case report highlights the fact that BBF can 
present as a severe postoperative complication from spilled gall-
stones during laparoscopic cholecystectomy. Therefore, caution 
should be taken to avoid this complication and if spillage does 
occur, the stones should be meticulously removed. Moreover, 
proper documentation of spilled gallstones should be kept. 
Finally, any patient presenting with right-sided thoracic or 
abdominal symptoms after laparoscopic cholecystectomy should 

Learning points

►► Bronchobiliary fistulas secondary to spilled gallstones in 
the right subdiaphragmatic space is a serious postoperative 
complication as these stones cannot be cleared by the 
gastrointestinal immune mechanism.

►► Special precaution should be taken to avoid spillage of 
gallstones during laparoscopic cholecystectomy.

►► The presence of unretrieved spilled gallstones should be 
documented in the patient’s medical records and should be 
relayed to their primary care physician.

►► Any patient presenting with symptoms after laparoscopic 
cholecystectomy should undergo imaging to determine the 
definitive diagnosis and management.
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undergo imaging to rule out complications. This will ultimately 
aid in prompt management and reduce the morbidity and 
mortality rates.
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