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CASE REPORT

The role of CEUS in the management of biloma
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Abstract
Background A biloma refers to an abnormal, well-defined accumulation of bile outside the biliary tree within the abdomen, 
which can be either intra- or extra-hepatic in nature. It can result from traumatic or iatrogenic causes, leading to a disrup-
tion in the biliary system. Without prompt diagnosis and appropriate management, it can result in significant morbidity and 
mortality. While magnetic resonance cholangiopancreatography (MRCP) is the typical diagnostic method, there are instances 
where it may not provide conclusive results.
Case presentation We present the case of a 72-year-old woman who underwent an hepatic resection of the seventh segment 
after recurrence of hepatocellular carcinoma (HCC). During the ultrasound (US) follow-up, she developed a peri-hepatic 
collection which proved to be a biloma continuously refurnished by the biliary tree. Neither the MRCP nor the percutaneous 
transhepatic cholangiography (PTC) were able to clearly detect the exact site of the bile leak. While awaiting the Endoscopic 
Retrograde Cholangio-Pancreatography (ERCP), a Contrast-Enhanced Ultrasound (CEUS) was conducted administering 
the contrast agent directly through the percutaneous drainage catheter placed in the biloma. This revealed the presence of 
contrast flow from the collection to a peripheral right bile duct, confirming the intra-hepatic leak communication.
Conclusions This case demonstrates that Contrast-Enhanced Ultrasound (CEUS) presents a straightforward, secure, and 
precise approach to detect biliary leakage responsible for the formation of a biloma. Additionally, the adoption of CEUS 
offers the dual benefit of minimizing radiation exposure for the patient and obviating the requirement for anesthesia. In 
summary, CEUS emerges as a compelling alternative to conventional diagnostic methods for effectively managing a biloma.
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Abbreviations
MRCP  Magnetic resonance cholangiopancreatography
HCC  Hepatocellular carcinoma
US  Ultrasound
ERCP  Endoscopic Retrograde 

Cholangio-Pancreatography
CEUS  Contrast-Enhanced Ultrasound
CT  Computed tomography
MRI  Magnetic resonance imaging
NBT  Naso-biliary tube
PTC  Percutaneous transhepatic cholangiography

Introduction

A biloma is currently considered as any abnormal, well-cir-
cumscribed, intra-abdominal bile collection external to the 
biliary tree, which can either be intra- or extra-hepatic. This 
entity needs to be differentiated by intraperitoneal free bile, 
which is referred to as ‘choleperitoneum’ or ‘bile ascites’ 
leading to a different surgical approach [1].

Bilomas represent a rare yet potentially severe complica-
tion of biliary tree disruption secondary to iatrogenic surgi-
cal damage, such as cholecystectomy, endoscopic retrograde 
cholangiopancreatography (ERCP), radiofrequency ablation, 
transcatheter arterial chemoembolization, liver transplanta-
tion, liver resection and biopsy, or can be induced by trauma-
related biliary tract damage [1].

The interventional radiologist plays a key role in provid-
ing a prompt diagnosis and consequently appropriate treat-
ment, since bilomas may lead to significant morbidity and 
mortality when not adequately treated [2].
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Ultrasound (US), computed tomography (CT), magnetic 
resonance imaging (MRI), magnetic resonance cholangio-
pancreatography (MRCP), hepatobiliary cholescintigraphy 
and ERCP are the main radiological techniques in use to 
diagnose and evaluate the least invasive treatment [2, 3].

However, in our case, these modalities were not success-
ful, so, awaiting the ERCP, we attempted to demonstrate 
the presence of the source supplying the biloma through 
contrast-enhanced ultrasound (CEUS), which may represent 
a less invasive and more affordable diagnostic technique 
compared to traditional ones.

Case presentation

A 72-year-old woman with a history of orthotopic liver 
transplantation for hepatocellular carcinoma underwent 
surgery at our center to remove the seventh hepatic segment 
after recurrence of disease.

The postoperative course was hampered by the formation 
of a postero-lateral collection, which was confirmed by CT 
and US (Figs. 1, 2).

A percutaneous CT-guided drainage of the collection was 
therefore carried out, allowing the leakage of corpuscular 
exudate along with greenish-yellow biliary material.

However, the drainage of the collection was not resolu-
tive, ince the biloma revealed to by supplied by the biliary 
tree.

The patient therefore underwent an upper abdomen MRI 
with hepatospecific contrast medium to identify the pre-
cise bile leakage site, though the exam did not prove to be 
conclusive.

Consequently, a PTC was performed injecting the con-
trast medium directly through the drainage tube, which 
revealed a potential initial transit of contrast medium in a 
branch of the biliary system beneath the collection, nev-
ertheless it was unable to identify the exact site of the bile 
leak (Fig. 3).

While awaiting the ERCP and the placement of a naso-
biliary tube (NBT), it was made the decision to perform 
CEUS: the micro-bubble contrast agent was administered 
directly by the percutaneous drainage catheter placed in 
the biloma, which successfully identified the flow of the 
contrast agent from the biloma to a peripheral right bile 
duct confirming the intrahepatic leak communication 
(Video).

Fig. 1  Basal CT scan showing a non-enhanced postero-lateral hepatic 
collection cointaing small air bubbles

Fig. 2  US demonstrates the presence of the perihepatic transechoic 
formation

Fig. 3  Fistulography showing a potential initial transit of contrast 
medium (arrow) in a branch of the biliary system beneath the collec-
tion
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Discussion

A biloma is an encapsulated collection of bile external to 
the biliary tract, which can either be intra or extra-hepatic. 
Its development can result from several causes, includ-
ing spontaneous events, traumas and post-instrumental 
maneuvers.

Abdominal US represents the first-level diagnostic radi-
ological investigation in the diagnosis of biloma [1, 3]. 
Generally, the visualization of an anechoic fluid collection 
with low-level internal echoes, well-defined borders, and 
a lack of vascularization on Doppler ultrasonography are 
all leading to the presence of a biloma.

Since CT sensitivity is superior to that of US, it typi-
cally represents the second-level diagnostic modality. Fur-
thermore, CT has a higher spatial resolution and greater 
identification of the fluid collection morphology and site 
[3]. In CT scans biloma appears as a well-circumscribed 
collection with clear hypodense borders, showing values 
of density below 20 Hounsfield units and no contrast-
enhancement [4, 5].

However, these radiological features are not highly spe-
cific for biloma as they are also found in all those forma-
tions showing similar densities; as a result, the differential 
diagnosis includes an extensive variety of entities, such as 
lymphocele, abscess, hematoma, liver cyst, cystic seroma, 
or peritoneal cystic metastases. [3, 6].

In this case, MRI represents a further useful diagnostic 
technique in order to identify the root cause of the col-
lection along with locating the potential site of the leak-
age. On MRI images, bilomas typically produce a high-
signal homogeneous intensity on T2-weighted images, 
while showing heterogeneous low signal intensity on 
T1-weighted imaging. Normally, they do not show con-
trast-enhancement, however in cases of reactive inflamma-
tion, there is a possibility that the medium permeates into 
the biloma, subsequently displaying a rim-enhancement or 
enhancing septation [1].

MRCP represents the “gold standard” for a complete mor-
phological evaluation of the biliary tree, since it is non- inva-
sive, ionizing radiation free and guarantees a great spatial 
resolution providing excellent anatomical information [3].

Important details regarding biliary anatomy can be 
acquired through the aid of hepatocyte-selective contrast 
agent with biliary excretion, which enables precise iden-
tification of biliary fistulas and bilomas: the latter appear 
on hepatobiliary delayed phase imaging as gradual fill-in 
and, if the sequence of the exam is particularly thin, it may 
be further useful in identifying the exact location of the 
biliary duct injury [7, 8].

In our case, the MRCP was performed with  Primovist® 
contrast (disodium gadoxetate; Bayer, Australia) through 

repeated sequences over a period of thirty-five minutes and 
at one and a half hour after the initial administration. How-
ever, the MRCP failed to demonstrate the fistulous path.

In some cases, the resolution of a biloma can be accom-
plished by placing a percutaneous drainage into the collec-
tion. However, in our case the collection was continuously 
re-filled with bile and tended to regenerate despite the pres-
ence of the drainage.

PTC and ERCP, as third level studies, can identify the 
presence of a continuous bile leak, providing the exact ana-
tomical diagnosis as well as allowing the treatment of the 
condition. However, both studies are invasive and associated 
with a non-negligible risk of complications. In our case, it 
was therefore carried out the decision to perform a PTC, 
injecting the contrast medium directly in the drainage tube, 
which resulted unsuccessful since it allowed only a partial 
visualization of the leak.

Meanwhile, awaiting the ERCP and the placement of a 
NBT, the interventional radiologist attempted a rapid and non-
invasive mean to visualize the fistula through CEUS, injecting 
contrast directly through the percutaneous trans-hepatic biliary 
drainage catheter already located in the biloma. The injec-
tion consisted of one phial of sulphur hexafluoride namely 
 SonoVue® (Bracco, Milan, Italy) diluted in 20 mL of saline 
solution, even though the biloma was already partially filled by 
the previous fistulography procedure. With the aid of CEUS, 
we were instantly able to visualize the micro-bubble contrast 
flowing from the biloma through a peripheral right bile duct 
which successively opacified the common bile duct. Finally, 
the cholangiography performed injecting the contrast through 
the NBT also confirmed the location of the biliary leakage 
previously diagnosed by CEUS (Fig. 4, Table 1).

Fig. 4  Cholangiography showing the location of the biliary leakage 
from peripheral right bile duct (arrow) into the biloma
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However, it should be acknowledged that CEUS has some 
US-related intrinsic limitations, such as the patient’s BMI, 
the presence of free intraperitoneal air and the inability of 
the patient to maintain breath-hold. This technique also 
requires proper training and experience on the part of the 
technician, added to the fact it is often hindered by machine 
characteristics: some have device-specific software, which 
may alter image quality and potentially invalidate its repro-
ducibility. Finally, US does not provide a panoramic view 
since it offers limited abdomen window visualization and, in 
the specific case of abdominal fluid collection, it is unable to 
characterize the nature of the collection alone.

Conclusion

This case proved that CEUS may be considered in clinical 
practice to identify the precise biliary leakage supplying 
a biloma since it appears to be a simple, safe and accurate 

diagnostic technique. Furthermore, this method is rapid, 
reproducible, and minimally invasive as it avoids the need 
for anesthesiology and ensures minor radiation exposure, 
with consequently less risk of renal injury compared to tra-
ditional techniques. In conclusion, this approach to biliary 
tract injuries appears to be a promising option and further 
studies with a larger number of patients are necessary to 
evaluate and fully standardize the application of CEUS in 
clinical practice.
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Table 1  Summary of biloma and bile duct injury diagnostic techniques, with a focus on their sensitivity/specificity and main indications

US • Useful in detecting the presence of intra-abdominal fluid collections, dilation of the biliary ducts, cysts or masses
• Good anatomic and contrast resolution [3]
• Can demonstrate debris or blood clots within the biloma [1]
• Unable to differentiate serous fluid, blood, pus or other postoperative fluid collections from bile leakage [3]

CT • Higher spatial resolution and better characterization of fluid collection morphology and site than US [3]
• Higher sensitivity than US, particularly in identifying small fluid collections and associated vascular complica-

tions [3]
• Unable to definitively discern between differential diagnoses such as postoperative seroma, hematoma, abscess, 

lymphocele, liver cyst, and pseudocyst [2]
MR (and MRCP) • Better definition of biloma characteristics

• Useful in illustrating the detailed anatomy of the biliary system and in identifying accessory biliary ducts, which 
could potentially be the source of the bile leak [1]

• Provides excellent anatomical details of the biliary tree both proximal and distal to the level of injury [3]
• Accuracy of contrast enhanced MRCP performed with a hepatocyte-selective contrast agent for the detection of 

bile leakage is close to 100% and the exact location of leakage can be determined in approximately 79–85% of 
such examinations [9]

• Poor opacification of bile ducts in case of obstruction and unreliable visualization of the more peripheral intrahe-
patic bile ducts [3]

CHOLESCINTIGRAPHY • More sensitive and specific than CT and US in demonstrating continuity of fluid collections with the biliary tree 
[3]

• Despite this modality can provide functional information (such as active leak), it is not able to provide detailed 
anatomy (poor spatial resolution), so identifying the precise location of the leak can be challenging [9]

• Poor sensitivity in patients with hepatic dysfunction and large bile duct defects with preferential bile flow in a path 
of least resistance, and it could not exhibit duodenal activity; as a result, a bile leak could be mistaken for a full 
bile duct occlusion. [9]

ERCP • Identify an active leak
• Useful both as diagnostic and therapeutic intervention, such as the placement of biliary stents and drainage cath-

ters [9]
• Does not allow evaluation of ducts upstream or downstream from an obstructing lesion [3]
• Limited utility after surgical biliary – enteric anastomosis [9]
• Invasive technique

PTC • Fluoroscopy carried out while a contrast agent is injected through an already-existing surgically or percutaneous 
placed cathether with bilious drainage may opacify the bile ducts via the site of bile leak, assuring an accurate 
visualization of the leak [9]

• Superior to ERCP in assessing damage to the proximal bile duct injuries, common duct ligation or transection. [9]
• Invasive technique and can be technically difficult, as intrahepatic bile ducts are usually not dilated
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