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Abstract 

Biliary-pleural fistula (BPF), an abnormal communication between the biliary tract and pleural 

space, is a rare but potentially life-threatening complication following percutaneous biliary 

intervention. We report a case of BPF following portal vein embolization (PVE) in a 79-year-

old woman with obstructive jaundice secondary to perihilar cholangiocarcinoma. The patient 

successfully underwent right-sided PVE; however, the patient developed a symptomatic 

right-sided bilious pleural effusion the following day. Despite aggressive drainage of the 

pleural effusion with a large-bore chest tube and maximal medical management, the patient 

died from respiratory failure and pneumonia. Although rare, knowledge of this complication 

is important when performing PVE in patients with biliary obstruction because it can be life-

threatening. Early recognition and management of this complication are crucial to avoid a 

poor outcome. © 2017 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Portal vein embolization (PVE) is a technique used to induce hypertrophy of a future 
liver remnant (FLR) prior to major hepatic resection. The wide-spread use of this technique 
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is not only due to its usefulness in lowering the risk of liver failure after hepatectomy for 
patients with a smaller than desired FLR but also due to its safety profile. The reported ma-
jor complication rates are <3.0% [1, 2], and complications that result in mortality are ex-
tremely rare. Biliary-pleural fistula (BPF), an abnormal communication between the biliary 
tract and pleural space, is a rare but potentially life-threatening complication of disease of 
the biliary tract. It has been reported to occur following percutaneous biliary interventions 
such as transhepatic biliary drainage [3–7] or radiofrequency ablation of a liver tumor [8]; 
however, it has not been reported as a complication of PVE to our knowledge. Herein, we 
report a patient with obstructive jaundice secondary to perihilar cholangiocarcinoma who 
developed a BPF following PVE. The patient developed acute respiratory failure resulting 
from a progressive bilious pleural effusion, which eventually led to death. We describe this 
potentially life-threatening complication following PVE and discuss a potential pitfall of PVE 
when applying this technique to patients with biliary obstruction. 

Case Presentation 

A 79-year-old woman with no prior history of malignancy presented to an outside hos-
pital with painless jaundice. Magnetic resonance (MR) images of the abdomen revealed a 4-
cm perihilar mass in the right liver extending to the common hepatic duct (Fig. 1). MR chol-
angiography showed dilated right and left intrahepatic biliary trees without communication 
between them. The patient underwent endoscopic retrograde cholangiography with cytolog-
ic brushing of the common hepatic duct. A plastic stent was placed across the narrowed 
common hepatic duct with the distal end within the left hepatic duct for internal drainage. 
Brush cytology and percutaneous needle biopsy of the perihilar mass were positive for poor-
ly differentiated adenocarcinoma. The patient was then referred to our facility with the di-
agnosis of perihilar cholangiocarcinoma. Laboratory tests at the time of referral showed a 
total bilirubin level of 7.6 mg/dL with levels of aspartate aminotransferase 116 U/L, alanine 
aminotransferase 182 U/L, and alkaline phosphatase 1,068 U/L.  

Following meticulous imaging review and discussion at our multidisciplinary confer-
ence, a right hepatectomy extended to segment 4B was planned. Because the volume of the 
FLR was 21.7% of the estimated total liver volume, the patient was referred to intervention-
al radiology for right-sided PVE. The patient underwent right-sided PVE with an ipsilateral 
approach when her bilirubin level decreased to 6.9 mg/dL. A posterior branch of the right 
portal vein was accessed at the mid-axillary line under ultrasound guidance, and the right 
portal venous system was embolized with 300–500-μm Tris-acryl gelatin microspheres 
(Embospheres, Biosphere Medical, Rockland, MA, USA) and microcoils (3–5 and 4–10 mm 
Tornado, Cook Medical, Bloomington, IN, USA). The portal vein access tract was embolized 
with Gelfoam slurry (gelatin sponge, Pfizer, Kalamazoo, MI, USA).  

The immediate postprocedural course was uneventful; however, the patient complained 
of right-sided abdominal and chest pain the following day. CT of the chest demonstrated a 
right-sided pleural effusion and a right-sided subphrenic fluid collection (Fig. 2). Thoracen-
tesis yielded 520 mL of an amber viscous fluid. The fluid culture did not show any bacteria. 
The patient was discharged home following a 6-day course of prophylactic intravenous anti-
biotics and symptomatic relief.  

Three weeks after PVE, the patient was readmitted to our hospital with recurrent right-
sided, upper, abdominal pain and shortness of breath. A chest X-ray revealed a large right-
sided pleural effusion (Fig. 3). A 28-Fr chest tube was placed, and amber viscous fluid was 
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drained. The fluid analyses indicated bile with a high white blood cell count. A fluid culture 
showed gram-negative rods of gastrointestinal origin. Based on the clinical course and pleu-
ral fluid analyses, a diagnosis of BPF with an empyema was established. To facilitate bile 
drainage from the liver, a 10-Fr external biliary drain was placed within the right intrahepat-
ic bile duct, and the biliary plastic stent was exchanged via an endoscopic approach. Despite 
maximal medical management, the patient’s clinical condition continued to deteriorate. She 
developed respiratory failure and pneumonia requiring mechanical ventilation. According to 
the family’s wishes, palliative care was instituted. She died 6 weeks after PVE. The family 
declined an autopsy.  

Discussion 

Historically, BPF has been reported as a complication of thoracoabdominal trauma or 
parasitic liver disease [9]. Although rare, this condition has recently been reported as a com-
plication of percutaneous biliary interventions such as transhepatic biliary drainage [3, 4, 6, 
10], gallbladder drainage [5], or radiofrequency ablation of a liver tumor [8]. Carrasco et al. 
[6] observed 4 cases (2.5%) of BPF among 161 patients who underwent percutaneous bili-
ary drainage for malignant biliary obstruction. Biliary obstruction was a common factor in 
all reported cases of BPF following biliary intervention. The exact mechanism of formation of 
BPF in our case is unknown due to the lack of autopsy. We observed bile leakage into both 
right-sided subphrenic and pleural spaces the day after PVE.  

Although we used caution not to disturb the intrahepatic bile ducts while gaining access 
to the peripheral portal vein during PVE, the possibility of biliary system violation remains, 
as the branches of the portal vein run closely parallel to those of the bile duct as a compo-
nent of a portal triad. In addition, the risk of biliary system violation would be higher when 
the system is obstructed. We embolized the portal vein access tract with Gelfoam slurry; 
however, bile could have leaked into the subphrenic space through the tract due to presum-
ably high pressure within the obstructed right intrahepatic biliary system. Two possible 
mechanisms could cause bile leakage into the right pleural space. One possible mechanism is 
that bile leakage occurred through the portal access tract, which could have transgressed the 
pleural space. Some authors have explained this mechanism as a cause of BPFs following 
percutaneous biliary drainage [3, 4, 7]. Another possible mechanism is that bile leakage oc-
curred though small diaphragmatic defects via the same mechanism of passage of ascetic 
fluid through the diaphragm seen in hepatic hydrothorax.  

In patients with obstructive jaundice secondary to perihilar hepatobiliary malignancies, 
selective biliary drainage only on the side of the FLR prior to PVE is advocated due to its 
superiority to total biliary drainage in promoting hypertrophy of the FLR [11]. Biliary stent-
ing in the left hepatic duct in our case is consistent with this strategy. However, when using 
this strategy, a theoretical risk of BPF would exist when performing PVE with an ipsilateral 
approach due to the possibility of accessing the non-decompressed intrahepatic biliary sys-
tem within the liver. It is not our intention to advocate a contralateral approach in this set-
ting because an ipsilateral approach has been used in many centers for patients with biliary 
malignancy [12, 13], and BPF has not been reported previously to our knowledge. Nonethe-
less, we suggest great care should be exercised not to disturb the biliary system when per-
forming PVE with an ipsilateral approach in patients with biliary obstruction. 

The poor outcome of our case may in part be due to the delay in diagnosis and aggres-
sive treatment of BPF. Rapid drainage of bilious pleural effusion, maximum biliary decom-
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pression, prophylactic antibiotics, and the possible use of somatostatin have been recom-
mended as initial treatments [3, 4]. We placed an external biliary drain within the right in-
trahepatic bile duct to maximize biliary drainage; however, due to separation of the right 
intrahepatic biliary trees by perihilar tumor extension, this measure was minimally effective.  

In conclusion, we observed a BPF as a complication of PVE in a patient with biliary ob-
struction. Although rare, we believe that knowledge of this complication is important be-
cause it can be life-threatening, and early recognition and management of this condition are 
crucial to avoid a poor outcome.  
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Fig. 1. Coronal contrast-enhanced MR images (a–d) show a 4-cm perihilar mass (arrows in b and c) in the 

right liver extending to the common hepatic duct. Dilated intrahepatic bile ducts are also seen.  
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Fig. 2. Axial contrast-enhanced CT at the level of the right hemidiaphragm shows a right-sided pleural 

effusion and right-sided subphrenic fluid collection. 
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Fig. 3. A frontal chest radiograph shows a large amount of a right-sided pleural effusion. Metallic coils, 

which were placed within the right portal vein branches during PVE, are also visible in the right upper 

abdomen.  
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