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Bilomas are intra- or extrahepatic collections of bile that
develop outside of the biliary tree.1,2 They are most com-
monly iatrogenic in nature and often the result of surgical
procedures, transhepatic interventions, or trauma.3–5 Clini-
cally, bilomas can cause symptoms of pain, abdominal dis-
tention, jaundice, and leukocytosis.6,7 Management of
patients with bile duct injuries and bilomas often requires
multidisciplinary efforts of radiologists, surgeons, and endo-
scopists to control the symptoms and the source of thebiliary
leak. This review discusses the etiologies and management
options of bilomas.

Etiologies of Bilomas

Postsurgical
Refinements in surgical techniques have led to an overall
increase in the number of hepatic resections and an overall
decrease in mortality.8Nevertheless, the overall incidence of
postoperative biliary leaks can be up to 30% and varies
depending on the type of hepatic resection.9,10 Most biliary
tract-related injuries are the result of an open or laparoscopic
cholecystectomy, though any type of hepatobiliary surgery
can lead to biliary complications.11–13 The morbidity of

postsurgical biliary leaks relates to prolonged hospitalization
and drainage from surgical drains, hyperbilirubinemia, bilo-
mas, and abscess formation.

In a series of 340 liver resections for primary or metastatic
liver tumors, Tanaka et al reported biliary-related complica-
tions of8%.14The incidenceof biliary leakmaybe related to the
indication forhepatic resection: several studies have shownan
increase in riskofbiliary leaks following resectionofmalignant
tumors versus benign lesions.15–17 On the other hand, other
authors have foundnodifference in biliary leak rates following
hepatic resection for malignant or benign disease.9,14

Several studies assessing the various methods used to
perform hepatic transections including clamp-crushing
technique, harmonic scalpel, and othermethods, have shown
no clear association between transection methods and post-
operative biliary leaks.18–21

Several studies have suggested that the type of hepatic
resection may be a more important risk factor than the type
of tumor removed.9,16,17,22–24 Complex hepatic resections
such as central hepatectomy, segment 4 resection, and
caudate lobe resection, as well as left trisegmentectomy,
are all associated with higher rates of biliary leakage when
compared with less complex resections.9,22,25
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Abstract Biliary leaks and bilomas develop due to hepatobiliary surgery, trauma, or locoregional
therapy for hepatic malignancies. Though uncommon, they can be a source of
abdominal pain, hyperbilirubinemia, and sepsis. A variety of diagnostic tools and
interventional techniques are available to diagnose and manage biliary leaks and
bilomas. Successful management often requires a multidisciplinary approach between
the radiologist, surgeon, and endoscopist.
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Over the past 30 years, laparoscopic cholecystectomy has
been widely adopted by general surgeons as well as hepato-
biliary surgeons as the preferred surgicalmethod for patients
with symptomatic cholecystitis. Though laparoscopic cho-
lecystectomy is associated with shorter hospital recovery
and lesser pain, it is also associated with a higher risk of
bile duct injury when compared with open cholecystecto-
my.26–28 Bile duct–related injuries occur in approximately
0.2 to 0.5% of patients who are treated with open cholecys-
tectomy, whereas in their laparoscopic counterparts, the
incidence is up to 2.7%.29,30 The local etiology for the biliary
injury can arise from several factors such as aberrant anato-
my, bleeding complications that require placement of multi-
ple surgical clips in the hepatic hilum, or thermal injury from
electrocautery.30

Classification of Postoperative Biliary Leaks
Postoperative biliary leaks can be classified according to a
system described by Nagano et al.31 Type A leaks refer to
leakage of bile from the cystic duct remnant or peripheral
biliary radicles that leak into the gallbladder fossa.32–35

These types of leaks often resolve spontaneously without
the need for intervention.Whenpersistent or enlarging, type

A leaks can be managed by endoscopic insertion of a biliary
stent to decompress the biliary system. Sphincterotomy is
not always necessary, unless a stone or high-grade stricture
is encountered.35 This method of treatment is well tolerated
and highly effective; in roughly 15 to 20% of patients, short-
term percutaneous drainage of residual collections may be
necessary35–37 (►Fig. 1).

TypeBbiliary leaksoccurdueto incomplete closureofmajor
bile ducts along the hepatic resectionmargin31 (►Fig. 2). Type
C injuries also involvemajor bileducts, but in contrast to typeB
injuries, they are more proximal and often localized to the
hepatic hilum. Because types B and C injuries involve larger
ducts than those of type A, management often requires a
combinationofpercutaneousdrainageofextrahepaticbilomas
along with endoscopic stent drainage, especially for type B
injuries. In contrast to type A leaks, successful drainage by
endoscopic means is approximately 75%. For the remaining
25%, decompression of the biliary tree by endoscopic means
maynot be feasible due to stricture or altered surgical anatomy
and often requires percutaneous transhepatic cholangiogram
to define the biliary anatomy and drainage of the intrahepatic
bile ducts as well as percutaneous of bilomas.36Once percuta-
neous access to the biliary tree is established, a rendezvous

Fig. 1 (A) Contrast material-enhanced CTscan of a patient who developed a biloma in the gallbladder fossa (long white arrow), s/p laparoscopic
cholecystectomy. Long white arrow indicates endoscopically placed biliary stents in the common bile duct. (B) Transverse ultrasound image of
the liver that demonstrates a complex fluid collection in the gallbladder fossa, consistent with a biloma (white arrow). (C) Sagittal ultrasound
image that demonstrates percutaneous placement of drainage catheter (white arrow) into the biloma. (D) Contrast material-enhanced CT that
demonstrates a percutaneous placed drainage catheter into the gallbladder fossa biloma (long black arrow). Short black arrow indicates
endoscopically placed biliary stents in the common bile duct.
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procedure can be planned to internalize the biliary stents.38

Type D injuries describe complete transection of distal ducts
with discontinuity from the main bile ducts. Type D leakages
are more challenging to control due to inability to access via
endoscopic means. As a result, these types of injuries often
require operative management with bilioenteric anastomosis,
pharmacologic occlusion (i.e. fibrin glue, ethanol injection) of
the isolatedbiliary radicleoroperative resectionof the isolated
hepatic segment.31,39–41 As an alternative to surgery, some
authors have described intentional atrophy of the draining
liver segment through portal vein embolization as a means to
control biliary leakage.42,43

Biliary Leaks Associated with Liver Transplant
Biliary leaks that arise in the liver transplant patients are
often the result of ischemia to the bile ducts. It is a common
bile associated biliary leakage and intrahepatic biloma for-
mation.44,45Biliary ischemia can result fromacute or delayed
thrombosis of the hepatic artery or postoperative stenosis
between the donor and the recipient hepatic arteries.45Most
liver transplants in the United States are performed using
cadaveric donors, but transplantation with living related
donors are also performed. Biliary leaks related to donor

hepatectomy have an incidence of up to 9% and often arise
along the hepatic resection margin, especially along the
caudate lobe or hilar plate.46–49

Nonsurgical Causes of Biliary Leak

Transarterial Embolization
Nonsurgical etiologies of bilomas include injury from trans-
arterial or transvenous interventions such as transarterial
chemoembolization (TACE) or transarterial treatment of
hepatic tumors with yttrium-90 (radioembolization).50 TACE
is the most commonly performed nonsurgical treatment for
patients with unresectable hepatocellular carcinoma (HCC).
Overall, it is a safe and effective procedure and is associated
with lowmorbidity andmortality. Nevertheless, biliary-relat-
ed complications can develop and have been reported as high
as 8.6%.51–53 Though biliary strictures are the most common
biliary complications, few cases of bilomas have also been
reported. Tuet al reported2casesofbilomas ina seriesof1,120
patients with HCC who were treated with 2,860 transarterial
embolization (TAE) or TACE procedures.54 Both cases were
managed by percutaneous drainage. Similarly, Dhamija et al
reported two cases of intrahepatic biloma in 168patientswith

Fig. 2 (A) Axial contrast material-enhanced CT scan of the abdomen in a patient who is s/p right hepatectomy. White arrows outline right
subphrenic biloma. White asterisks indicate bilateral pleural effusions. (B) Sagittal contrast material-enhanced CT scan of the abdomen in a
patient who is s/p right hepatectomy. White arrows outline right subphrenic biloma. White asterisk indicates right pleural effusion. (C) Axial
unenhanced CTscan of the abdomen that demonstrates a percutaneously placed needle (long white arrow) and guidewire (short white arrow) in
the right subphrenic collection. (D) Sagittal unenhanced CTscan of the abdomen in a patient who is s/p right hepatectomy. White arrows outline
right percutaneously placed drainage catheter into the right subphrenic biloma. White asterisks indicates atelectatic right lung.

Digestive Disease Interventions Vol. 1 No. 1/2017

Imaging and Intervention of Biliary Leaks and Bilomas Vadvala, Arellano16

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



HCC who were treated with TACE.55 Radioembolization is an
emerging liver-directed therapy for selected patients with
primary or metastatic liver disease. Biliary tract-related com-
plications associated with radioembolization are similar to
those described with TACE, and include biliary necrosis, acute
cholecystitis, gallbladder necrosis, and strictures.56,57

Trauma
Injury to the biliary tree from abdominal trauma has a
reported prevalence of up to 7%.58,59 Biliary injuries are
often seen in association with injuries to other abdominal
organs, such as the spleen or duodenum.60 Abdominal
trauma in the form of motor vehicle accidents, penetrating
injury, or falls, can lead to biloma formation.59,61–63 In this
setting, biliary tract injuries present on imaging as biliary
ascites or loculated intra-abdominal fluid collection.64 Large
symptomatic bilomasmay take severalweeks from the initial
trauma to manifest clinically as well as by imaging. Manage-
ment is aimed at decompression to reduce mass effect or
source control in cases where infection complicates the
clinical scenario. Because management of hemodynamically
stable patients is often conservative, biliary injuries often
present as delayed complications.65

The gallbladder is more commonly involved in blunt
trauma than the extra- and intrahepatic bile ducts. Gallblad-
der injuries are identified in up to 3% of patients who

undergo emergent laparotomy in the setting of blunt
abdominal trauma.66 Because the gallbladder is somewhat
protected by the liver and adjacent omentum, injuries are
rare. Traumatic rupture or avulsions of the gallbladder are
the most commonly reported injuries associated with blunt
trauma.67–69

Injuries to the intrahepatic bile ducts are frequently the
result of penetrating trauma and develop from lacerations to
the intrahepatic biliary radicles. These types of injuries mani-
fest by imaging as intrahepatic biliary collections.59,70 Extra-
hepatic biliary injuries typically involve the common bile duct
and often result from deceleration type of injuries.71

Ablation
Image-guided thermal ablation of hepatic tumors with
radiofrequency waves (radiofrequency ablation [RFA]),
microwave ablation (MWA), or by freezing (cryoablation)
are commonly performed procedures for primary or meta-
static liver tumors. All modalities aim to achieve tumor
necrosis by exposing the tissue to extreme temperatures
(> 100°C with RFA or MWA,�40°C with cryoablation). Non–
target-organ injury is a potential risk for any tumor under-
going thermal ablation. Biliary complications have been
reported for all thermal ablation modalities and can take
the form of biliary stricture or biloma5,72–75 (►Fig. 3).
Shankar et al described the development of an intrahepatic

Fig. 3 (A) Axial gadolinium-enhanced T1-weighted image of the abdomen in a patient who is s/p left hepatectomy for metastatic colon cancer.
White arrow indicates focal metastasis in the right hepatic lobe. (B) Axial unenhanced CTscan of the abdomen at the time of ablation. Black arrow
indicates microwave antenna in the right hepatic lobe metastasis. (C) Axial T2-weighted image of the abdomen 1 month post microwave
ablation for right hepatic lobe metastasis. White arrow indicates post-ablation biloma.
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biloma following RFA of a gastrointestinal stromal tumor
that was successfully treated by percutaneous drainage.76

Chang et al retrospectively evaluated the post-RFA imaging
studies of 2,630 patients with HCC and reported a 3.3%
incidence of postablation bilomas.5 A rare complication of
bronchopleural fistula has been described following RFA of
gastric cancer metastasis to the liver.

Diagnostic Imaging of Biliary Leaks and
Bilomas

Cross-sectional imaging plays a vital role in the diagnosis of
bile duct injuries. Computed tomography (CT), magnetic
resonance imaging (MRI), ultrasound (US), as well as fluo-
roscopy, all contribute to the diagnosis and management of
patients with biliary leaks.3

Magnetic Resonance Imaging
MRI combined with magnetic resonance cholangiography
(MRCP) offers exquisite anatomical details of the intra- and
extrahepatic bile ducts and can often pinpoint the location of
leakage. The emergence of gadolinium-based hepatobiliary
contrast agents offers dynamic evaluation of excretion of
contrast as it passes through the biliary system. Gadolinium-
based hepatobiliary contrast agents have been shown to be
more accurate in localizing sites of biliary leak when com-
pared with traditional T2-weighted imaging.77,78 MRI with
hepatobiliary contrast agents overall provides superior
characterization of the bile ducts when compared with T2-
weighted MRI. MRI findings of active biliary leak include
accumulation of contrast material within the liver, in the
perihepatic space, or distributed within the peritoneal
cavity. Pecchi et al evaluated the role of MRCP in 78 liver
transplant patients suspected of biliary complications and
detected 44 biliary complications, including stricture, biliary
sludge, stones, and biloma, 40 of which were confirmed by
other imaging modalities.79 The overall sensitivity, specifici-
ty positive predictive value (PPV), negative predictive value
(NPV), and diagnostic accuracy of MRCP in their study was
93.5%, 94.4%, 96.7%, 89.5%, and 93.9%, respectively. Based on
its tissue characterization abilities, MRI is also able to
differentiate postoperative biloma from hematoma with
high diagnostic accuracy.80

Computed Tomography
Multidetector computed tomography (MDCT) plays a vital
role is assessing the bile ducts and surgical, traumatic, or
intervention-related biliary complications.12,81–86 In the set-
ting of trauma, bile duct injuries may be subtle and not
readily detected or may manifest several days to weeks after
initial injury. Early manifestations of biliary leakage may be
nonspecific findings of trace ascites. When biliary injury is
suspected, serial imaging is helpful to evaluate the evolution
of perihepatic fluid collections. Persistent or increasing
intraperitoneal fluid, loculated low-attenuation perihepatic
or intrahepatic fluid, or peritoneal thickening and enhance-
ment all suggest biliary ascites, bilomas, or bile
peritonitis.86,87

MDCT is also valuable in evaluation of post–liver trans-
plant patients suspected of having biliary abnormalities.
Boraschi et al evaluated 170 post–liver transplant patients
with MDCTwho were suspected of having biliary abnormal-
ities based on clinical/laboratory findings or US examination.
All patients were evaluated within 90 days of transplanta-
tion, and the results found that MDCT readily detected
vascular, biliary, and parenchymal abnormalities with up
to 97% sensitivity.81 Similarly, Meng et al found MDCT to be
100% specific and accurate in detecting anastomotic biliary
leak and bilomas in postoperative liver transplant patients.88

MDCT also plays a critical role in evaluation of blunt abdom-
inal trauma in children and adults.

Hepatobiliary Scintigraphy
Physiologic evaluation of the biliary excretion is the main
advantage of hepatobiliary scintigraphy. Biliary leaks are
characterized as progressive accumulation of radiotracer in
a nonanatomic location outside of the biliary tree.89 Though
effective at detecting biliary leaks, hepatobiliary scintigra-
phy is limited in its ability to provide anatomic and spatial
information that is necessary to localize the site of biliary
leakage.

Management of Biliary Leaks and Bilomas

Bilious fluid collections within the abdomen can be drained
percutaneously using a variety of imaging modalities and
techniques.90–93 The most straightforward management op-
tion is percutaneous catheter drainage of localized fluid
collections within the abdomen. Drainage can be accom-
plished using either Seldinger or trocar techniques, depend-
ing upon the size and locations of the collections. Superficial
or perihepatic collections are easily targeted using US guid-
ance, which has the benefit of real-time imaging and lack of
ionizing radiation. Drainage of subhepatic collections poses
unique challenges because of the proximity of the fluid
collections to the adjacent diaphragm and lung. Transpleural
approaches, while effective at draining the subhepatic col-
lection, may lead to the development of a pleural effusion or
empyema following the drainage of sterile or infected bilo-
mas. The combined use of US and fluoroscopymay help avoid
these potential complications while achieving effective
drainage (►Fig. 4). As described previously, biliary leaks
from small peripheral ducts (i.e., ducts of Luschka) are often
effectively resolved using a combination of percutaneous
drainage of the localized collection and endoscopic stent
drainage of percutaneous transhepatic drainage. The goal of
therapy is to divert the flow of bile away from the site of
leakage.37,94

Intrahepatic bilomas are treated with percutaneous
drainage using either US or CT guidance.

U-tube drainage is a technique that has been described to
manage intrahepatic bilomas in the setting of complete
transection of the common duct. Conceptually, the proce-
dure involves placing a percutaneous drainage catheter into
the biloma through one skin entry site, establishing commu-
nication with the biliary tree, and then externalizing the
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catheter tip through a second puncture site.37 This method
serves the dual purpose of decompression of the biloma
while offeringmore secure catheter placement with less risk
of catheter dislodgement.94,95

Conclusion

Biliary leaks and bilomas are infrequent but clinically chal-
lenging consequences of iatrogenic or traumatic injury. They
can manifest as intra- or extrahepatic abdominal fluid
collections, and optimal management requires a multidisci-
plinary approach between the diagnostic radiologist, inter-
ventional radiologist, surgeon, and endoscopists. Cross-
sectional imaging is crucial in establishing the diagnosis
and site of leakage. Avariety of endoscopic and percutaneous
techniques are available to facilitate management and reso-
lution of bilomas and biliary leaks.
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