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Introduction
Biliary-bronchial fistula (BBF) is a rare disorder, which is 
reported mainly in patients after hepatic resections.1 BBF 
was also reported as a complication after surgical treatment 
for hilar cholangiocarcinoma, also known as Klatskin tumor. 
Klatskin tumor is a rare malignant neoplasm, arising from 
the hepatic ducts and causing posthepatic jaundice. To treat 
this malignancy, surgical resection is applied to excise the 
primary tumor, whereas placement of the stent is performed 
to achieve biliary decompression as a palliative measure.2 
The rate of biliary stent migration is 4% to 10% and stent 
migration into proximal directions is rare event.2–6 Still, the 
migrated stent may perforate the diaphragm, causing the 
subsequent formation of the BBF, presenting with such 
symptoms as biliptysis and severe bronchopneumonia. The 
aim of this study was to present a rare case of successful 
non-operative management of BBF in a patient with an 
unresectable Klatskin tumor.

Case Report
A 60-years-old female was admitted with signs of posthepatic 
jaundice and coagulopathy: total bilirubin (TB) — 538.7 μmol/L, 
direct bilirubin (DB) — 412.1 μmol/L. Coagulation test showed 
fibrinogen level at 110 mg/dl (normal range 180-350 mg/dl), pro-
thrombin Quick value — 46% (normal range 0.85-1.2), interna-
tional normalized ratio (INR) — 2.4 (normal range 0.85-1.2), 
indicating high risk of bleeding. A diagnosis of Klatskin tumor of 
the left hepatic duct (type 3B by Bismuth-Corlette classification) 
was established based on a contrast-enhanced CT scan and biopsy. 
The CT scan analyses revealed the tumor to be intimately adher-
ent to the common hepatic artery (highly suspicious for invasion) 
as well as wrapped around the half of the portal vein. The resection 
of the liver with major vessels was not performed because such 
operation is not covered by the Medical Guarantees Package from 
the National Health Service of Ukraine due to poor financing of 
healthcare in Ukraine,7 and the patient was not able to cover such 
expenses by herself. The malignancy was diagnosed as an 
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unresectable tumor; therefore, a palliative minimally invasive 
approach was chosen. The study was approved by the local ethical 
committee at Bogomolets National Medical University. The 
patient provided written informed consent to participate in the 
study. All data generated or analyzed during this study are included 
in this published article.

Initially, we thought that percutaneous transhepatic biliary 
drainage might be favorable compared to the endoscopic 
approach. However, the decision was made to performed an 
endoscopic approach because the patient had a Klatskin tumor 
with a spread into the left hepatic duct, whereas the right 
hepatic duct was dilated and free from tumor, indicating a 
good prognosis for endoscopic management in this particular 
case. The dilation of the right hepatic duct was due to obstruc-
tion at the level of bile duct confluence. Also, a high risk of 
bleeding was taken into consideration, and a decision was made 
to perform endoscopic retrograde cholangiopancreatography 
(ERCP) followed by endoscopic sphincterotomy and endobil-
iary stenting. Application of self-expanding metal stents 
(SEMS) is associated with better clinical outcomes and 
enhanced biliary decompression. As compared to plastic stents, 
SEMS have a wider diameter, which is resulted in enhanced 
bile flow after the stent insertion. In such a condition, biliary 
decompression is rapid, and the risk of liver failure is increased 
according to Khoronko et  al8 and our clinical observations 
(unpublished data). Hence, we decided to use a plastic stent in 
order to achieve gradual decompression because of signs of 
liver failure due to posthepatic jaundice. The polyvinyl chloride 
(PVC) stent (10 Fr, 150 mm) was placed into the right hepatic 
duct (Figure 1) and colorless “white” bile was received. The 
selective stenting of the right hepatic duct was achieved by 
maneuvering the flexible part of the endoscope and its elevator 
as well as using guidewires with J-tip, fixed, and moveable core. 
Also, a significant decrease in bilirubin levels was achieved. In 
2.5 months after the PVC insertion, the patient was diagnosed 
with posthepatic jaundice and cholangitis: TB — 120.6 μmol/L, 
DB — 86.3 μmol/L, WBC — 12.7 × 109/L, band neutrophils 

(BN) — 18%, erythrocyte sedimentation rate (ESR) — 29 mm/
hour. Occlusion of the PVC stent was established by MRI, fol-
lowed by ERCP (Figure 2), and replacement of the stent was 
performed with a larger diameter (11.5 Fr, 130 mm). The 
patient was administrated chemotherapy with 3 g of capecita-
bin (18 courses).

Two months later after the endobiliary restenting proce-
dure, the patient reported fever up to 38°C and dry cough with 
a sudden onset. According to the patient, she had an active 
lifestyle, doing regular chores like farming and gardening in the 
countryside. During the next 7 days after the initial presenta-
tion, the dry cough was changed to a wet one with an admix-
ture of bile, indicating biliptysis. The blood test showed WBC 
— 10.5 × 109/L, ESR — 66 mm/hour, TB — 12 μmol/L. CT 
scan showed the proximal migration of the endobiliary stent 
with penetration through the liver, the right dome of the dia-
phragm, and right lung (Figure 3). The distal part of the stent 
was at the level of the common hepatic duct (Figure 3C and 
D). The patient was not able to receive immediate endoscopic 
management, because such a clinical facility was not available 
in the area of her residence, and transportation to a tertiary 
referral center was not possible because of patient’s fear to get 
infected with COVID-19. In such circumstances, conservative 
therapy was started by administration of Meloxicam 15 mg/
day, Amoxicillin 1.5 g/day, Ceftazidim 3 g/day, and Furosemide 
40 mg/day. The normalization of body temperature and blood 
parameters as well as the absence of biliptysis were reported in 
2 weeks.

During the follow-up of 9 months, there were detected nei-
ther signs of BBF nor posthepatic jaundice. MRI investigation 
showed signs of fibrotic tissue around the part of the endobil-
iary stent in the pulmonary parenchyma with a clear demarca-
tion from the normal lung tissue (Figure 4).

As the epidemic situation with COVID-19 became better, 
the patient arrived at a tertiary center for endoscopic treat-
ment in Kyiv (National Military Medical Clinical Center of 
Ministry of Defense of Ukraine). To remove the proximally 

Figure 1. ERCP in tight filling phase. The wire conductor was inserted into the posterior sectional bile duct through the right hepatic duct: (A) the 

dilatation of the intrahepatic bile ducts up to 11 mm was determined and (B) the endobiliary PVC stent 10 Fr 150 mm was installed into the right posterior 

sectional bile duct followed by free passage of contrast medium into the duodenum.
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migrated endobiliary stent we visualized its proximal tip by 
ERCP in the common bile duct at the level of the cystic duct. 
Then, the tip was captured with 4 wire Dormia basket fol-
lowed by its removal. The removed stent was replaced with a 
PVC stent (10 Fr, 150 mm) by ERCP (Figure 5). The surgical 
team considered possible technical problems and complica-
tions associated with fibrosis around the migrated stent, and 
conversion to open surgery was considered in case of unsuc-
cessful endoscopic management. Complications were not 
observed at follow-up.

Discussion
In this study, we reported a case of nonoperative management 
of a rare BBF in the patient with a Klatskin tumor. A biliary 
fistula is usually associated with injury to the liver in civil and 
combat trauma to be complicated by external bile leak, whereas 
BBF is considered as a rare biliary complication.9–12

In this report, we have shown a BBF as a complication after 
the palliative stenting in the patient with malignant neoplasm, 
which is in line with other studies and reviews.2,3,5,10,12 Our 
findings are also in line with Gandini et al,10 demonstrating a 
case of BBF in the patient with Klatskin tumor after the 
hepatic surgery and with signs of irritating cough with 

biliptysis and fever. Similar clinical findings and more severe 
distress syndrome and pneumonia were also reported by 
Antonsen et al,13 showing a case of BBF due to proximal stent 
migration from the right hepatic duct after traumatic necrosis 
of the common bile duct. In contrast to the studies of non-
operative BBF management, Joh and Park14 reported pulmo-
nary resection and omentopexy to treat BBF. In our observation, 
a decision was made against the surgical operation, since con-
servative treatment was effective. Still, the question remains 
unclear about the urgent retrieval of the endobiliary stent upon 
the diagnosis of BBF. For example, Antonsen et al13 reported a 
lethal outcome after retrieval of the stent before the anti-
inflammatory drug treatment, whereas other studies advocated 
non-operative management, which is demonstrated a good 
result and could be considered as an acceptable therapeutic 
approach.1,5,10 In our case, we applied a non-operative approach 
for the retrieval of the migrated stent, which is in line with 
other case reports as well as large studies from tertiary level 
endoscopy centers.15,16 The operative techniques are used in 
minor cases due to high risk of surgery complications or as 
unexpected findings.16,17

It is worth to mention, that other possible causes of BBF 
were described such as trans-diaphragmatic migration of a 

Figure 2. Illustration of restenting stages by ERCP of the previously installed and completely occluded endobiliary 10 Fr stent: (A) ERCP in the tight filling 

phase showed absence of the contrast passage to the common bile duct indicating occlusion of the stent. (B) The wire conductor was introduced to the 

right hepatic and the posterior sectional bile ducts. The dilated common hepatic duct and proximal bile ducts were filled with contrast medium. (C) The 

PVC endobiliary stent 11.5 Fr 130 mm was placed to the right posterior sectional bile duct. (D) Illustration of free passage of contrast medium into the 

duodenum.



4 Clinical Medicine Insights: Case Reports 

biliary stent due to iatrogenic injury as well as biliary obstruc-
tion and lung abscess in a patient with pancreatic neuroendo-
crine tumor.9,18

In the majority of cases, the clear mechanism of proximal trans-
diaphragmatic migration of the endobiliary stent with the forma-
tion of BBF remains controversial. Richenberg et al15 demonstrated 
plastic stent migration 14 days after its application and referred to 
the study of Johanson et al19 suggesting such possible causes of the 
stent migration as the presence of malignant strictures, short stents 
with large diameter. Our experience led to the hypothesis that 
trans-diaphragmatic stent migration is associated with a sub-
phrenic abscess formation due to angiotrophic necrosis of the adja-
cent liver and diaphragm tissue in cases of long-term presence of 
the endobiliary stent. It is also worth to mention, that a possible 

negative role for the BBF formation may play chemotherapy, which 
is associated with the impaired reparative capacity of the tissues. 
We also hypothesize that predisposing factors for the stent migra-
tion were dilated and thinned bile ducts, a large stent diameter 
(11.5 Fr), palliative chemotherapy for Klatskin tumor, possible 
malignant strictures as well as patient’s high physical activity after 
stenting. However, these factors cannot be exclusively contributed 
to such an early (within 2 months) trans-diaphragmatic migration 
of the stent to the right lung. Here we propose that a possible 
mechanism for the early stent migration may associate with dys-
function of the special retainers at the edges of a stent. Thus, during 
minimal accidental proximal stent dislocations, the proximal 
retainers came into firmer contact with the sectional bile duct as 
compared to the distal retainers, which are located in the common 

Figure 3. Chest and abdomen CT scan: A and C—Routine 1.5 B31s; B and D—Routine 1.5 B70s; E—Topogram 0.6 T20f. (A and B) The proximal end of 

the stent is located in the posterior part of the lower lobe of the right lung (indicated by an arrow), surrounded by an infiltration area. (C and D) The distal 

end of the endobiliary stent (indicated by an arrow) is displaced into the common hepatic duct.
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biliary duct. As a result of such a contact, a stent was engaged to 
move only in an incremental unidirectional (proximal) way result-
ing in the perforation of adjacent tissues. This hypothesis is in line 
with Bascom et  al.20 and Lurin and Tsema21 showing similar 
pathogenetic features in studies of pilonidal sinus formation due to 
the trichogenic-pump mechanism.

Conclusion
BBF formation is a rare complication of endobiliary stenting, 
which should be considered in routine clinical settings in 
patients with hepatic tumors. In some cases, non-operative 

management of BBF is associated with a good outcome, show-
ing excellent compliance with anti-inflammatory and antibac-
terial therapy with transpapillary extraction of the proximally 
migrated stent.
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Figure 4. Chest and abdomen MRI follow-up showing the presence of biliary-bronchial fistula (BBF). Arrows indicate the bronchial portion of BBF with 

signs of perifocal pneumonsclerosis in both images. (A–C) MRI signs of BBF at 4 months after the diagnosis. (D–F) MRI signs of BBF at 9 months after 

the diagnosis.

Figure 5. Illustration of ERCP findings: (A) The X-ray image before retrieval of the migrated endobiliary stent 11.5 Fr 130 mm (indicated by an arrow). The 

proximal part of the stent was migrated to the common hepatic duct, whereas the distal end was migrated to the lower lobe of the right lung. (B) The X-ray 

image after removal of the migrated stent and re-draining right hepatic duct with a new stent 10 Fr 150 mm (indicated by an arrow).
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