
conclude that ultrasound plays a key role in the assess-
ment of a suspected biloma in patients with appropri-
ate history and clinical features and provides valuable 
diagnostic clues even in the absence of these.
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Core tip: We report the case of a patient with a history 
of previous cholecystectomy for lithiasis who presented 
with a clinical picture suggestive of acute pancreatitis. 
Imaging studies revealed the presence of an asymp-
tomatic biloma, which could be mistaken for a pseu-
docyst. We therefore reviewed the literature, focusing 
on the role of ultrasonography, which can reveal some 
typical aspects, such as location and imaging features. 
We conclude that ultrasound plays a key role in the as-
sessment of a suspected biloma in patients with appro-
priate history and clinical features and provides valu-
able diagnostic clues even in the absence of these.
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INTRODUCTION
A biloma is a rare disease characterized by an abnor-
mal intra- or extrahepatic bile collection secondary to a 
traumatic or spontaneous rupture of  the biliary system. 
Post-traumatic cases were first reported by Whipple[1], 
who described the case of  a patient kicked by a horse, 
but the term “biloma” was coined by Gould et al[2], who 
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Abstract
A biloma is a rare disease characterized by an abnormal 
intra- or extrahepatic bile collection due to a traumatic 
or spontaneous rupture of the biliary system. Labora-
tory findings are nonspecific. The diagnosis is usually 
suspected on the basis of a typical history (right upper 
quadrant abdominal pain, chills, fever and recent ab-
dominal trauma or surgery) and is confirmed by detec-
tion of typical radiologic features. We report the case 
of a patient with a history of previous cholecystectomy 
for lithiasis who presented with clinical symptoms and 
laboratory data suggestive of acute pancreatitis. Imag-
ing studies also revealed the presence of a chronic and 
asymptomatic biloma, which could be mistaken for a 
pseudocyst. The atypical location and ultrasound find-
ings suggested an alternative diagnosis. We therefore 
reviewed the known literature for bilomas, focusing on 
the role of ultrasonography, which can reveal some typ-
ical aspects, such as location and imaging features. We 
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described a subject with extrahepatic bile leakage in the 
upper right quadrant of  the abdomen after trauma from 
fighting. In the past, the common bile duct damage after 
open cholecystectomy was rated about 0.1%. Nowa-
days, with the laparoscopic technique, rates range from 
0.3%-0.6%[3]. In a retrospective study that identified 18 
patients with one or more documented intra-abdominal 
bilomas, the most frequent causes were iatrogenic (n = 
16), in particular after cholecystectomy, partial hepatec-
tomy and bile-duct catheter drainage; only two were post-
traumatic[4]. After laparoscopic cholecystectomy, most 
of  the lesions occur within 7 d[5]. The majority of  minor 
bilomas resolve spontaneously without further complica-
tions[6]. Occasionally, spontaneous rupture of  the biliary 
duct is reported, sometimes associated with choledocho-
lithiasis. Other possible causes are cholangiocarcinomas, 
acute cholecystitis, tuberculosis, hepatic abscesses or in-
farctions. Rarely, an association with pancreatic cancer is 
described[7,8]. Biloma can complicate sickle cell disease[9,10]. 
The clinical features consist primarily of  pain or abdomi-
nal distension, malaise, anorexia, nausea, chills and fever. 
If  associated with choledocholithiasis, the bilomas may 
occur with jaundice, dark urine and acholic stools. Less 
frequently they are asymptomatic. Usually the lesions are 
diagnosed in an average time of  1-2 wk[11].

Laboratory exams may document the presence of  
neutrophilic leucocytosis and increased values of  eryth-
rocyte sedimentation rate and C-reactive protein (CRP), 
and these may suggest a concomitant cholangitis[7]. Oc-
casionally, abnormal values   of  aspartate aminotransferase 
and alanine aminotransferase may be detected[12]. In the 
presence of  jaundice, laboratory tests may show signs of  
cholestasis (elevation of  serum alkaline phosphatase, total 
and direct bilirubin) as the result of  biliary obstruction by 
gallstones or, less frequently, of  extrahepatic biliary duc-
tal compression caused by the biloma[13,14]. 

The diagnosis is suspected on the basis of  the clini-
cal history (e.g., recent cholecystectomy or abdominal 
trauma), location of  the lesion, ultrasound and computed 
tomography (CT) appearance and can be confirmed by 
magnetic resonance (MR) cholangiopancreatography 
and by the features of  the material obtained by ultraso-
nography-guided percutaneous aspiration. The bilomas 
must be differentiated from other similar findings, such 
as lymphocele, abscesses, hematomas, pseudocysts, liver 
cysts and seroma[4]. Gallbladder scintigraphy with tech-
netium-99 may help to differentiate the biloma from 
hematomas or liver abscesses. Endoscopic retrograde 
cholangiography may provide not only further diagnostic 
confirmation but also a therapeutic option, allowing de-
compression of  the bile duct and biliary drainage of  the 
collection[15-19]. In the case of  recurrence or persistence 
of  the biloma, more invasive treatment strategies may be 
considered. In one study, surgical treatment was found 
to be associated with a higher complication rate[17]. If  the 
collection is well confined or if  there are small residual 
gallstones, surgical access by subcostal laparotomy is ap-
propriate[20,21]. In case of  bile leakage arising after hepa-
tectomy, percutaneous transhepatic biliary drainage is the 

treatment of  choice[21]. Kyoden et al[22] evaluated the use 
of  prophylactic abdominal drainage performed in 1269 
consecutive cases of  elective liver resection in order to 
reduce the frequency of  the development of  subphrenic 
fluid collections and bile leakage. Placement of  drains 
was effective in a significant number of  patients undergo-
ing hepatectomy.

CASE REPORT
A 72-year-old woman was admitted to our Hospital for 
the persistence, from the day before, of  acute and stab-
bing epigastric pain, not associated with nausea, vomiting, 
diarrhea or fever. The patient did not report unusual food 
intake or recent travel. She reported a history of  ischemic 
heart disease, previous multiple pulmonary infarctions 
treated with oral anticoagulants, type 2 diabetes mellitus 
in good metabolic control, Hashimoto’s thyroiditis and 
a past history of  cholecystectomy for lithiasis (12 years 
before). The physical examination revealed the presence 
of  evoked pain by deep palpation in the epigastrium and 
torpid peristalsis. The remaining examination was nor-
mal. Laboratory tests documented fasting hyperglycemia 
(> 200 mg/dL), hyperamylasemia (3420 U/L), increased 
values of  lipase (24667 U/L), CRP (8.3 mg/dL) and leu-
kocytosis (14000/mL) with neutrophilia. Hemoglobin, se-
rum electrolytes, indices of  cholestasis, liver enzymes and 
cardiac markers were normal. An electrocardiogram, per-
formed in the emergency room, showed signs of  previ-
ous myocardial infarction. Abdominal X-ray showed poor 
distension of  the bowel loops in the absence of  other 
findings. An ultrasound examination of  the upper abdo-
men revealed, in the Ⅳ hepatic segment and in proximity 
of  the site of  previous cholecystectomy, the presence of  
a heterogeneous hypo-anechoic rounded lesion, with a 
maximum size of  3.89 cm × 3.42 cm and hyperechoic, 
calcified walls; it was equipped with numerous hypere-
choic debris generating acoustic shadow (Figure 1A). The 
lesion did not demonstrate an increase in color Doppler 
signal (Figure 1B). The pancreas showed a normal size 
with heterogeneous echotexture and blurred margins. 
The clinical, laboratory and pancreatic ultrasound find-
ings were suggestive for acute pancreatitis. These data 
were confirmed by a contrast-enhanced abdominal CT, 
which showed inflammation of  the pancreatic tissue and 
peritoneal effusion. The focal lesion localized in the Ⅳ 
hepatic segment had a hypodense appearance and did 
not enhance after intravenous administration of  contrast 
agent (Figure 2). It was bounded by a wall thickening of  a 
few mm and showed a thin septum in its lateral portion. 
The lesion’s appearance was not specific and was not 
supported by the clinical and laboratory findings, which 
strongly indicated a diagnosis of  acute pancreatitis. 

With the establishment of  fasting and appropriate 
supportive care, the patient became asymptomatic again 
with optimal values of  pancreatic function. However, the 
hepatic lesion persisted despite adequate treatment and 
was not due to simple pseudocyst, because of  the atypical 
location and appearance. At magnetic resonance imaging 
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(MRI) the lesion appeared intense on T1-weighted images 
and hyperintense on T2-weighted images (Figure 3A). In 
addition, because of  its location in proximity of  the site 
of  the previous cholecystectomy, a contrast-enhanced 
MR cholangiopancreatography was performed, which re-
vealed a close proximity between the lesion and the stump 
of  the remnant cystic duct. The lesion seemed to arise 
posteriorly to the confluence of  the right and left hepatic 
ducts into the common hepatic duct (Figure 3B).

Biloma was diagnosed. Considering the surgical risk 
of  the patient and the fact that the lesion was found 
many years after cholecystectomy, the surgeon did not 
advise intervention. The patient is undergoing follow-up 
with ultrasonography every 6 mo to confirm the stability 
of  the lesion over time.

DISCUSSION
Role of ultrasonography in the assessment of bilomas 
Vazquez et al[4] identified 21 bilomas in eighteen patients, 
using ultrasound, CT or both. A solitary bile collection 
was found in fifteen patients, while two distinct bilomas 
were detected in three patients each. Width, depth, and 
axial length ranged from 2 cm × 2 cm × 3 cm to 10 cm 
× 19 cm × 25 cm, respectively. The maximal transverse 
diameter was ≤ 5 cm, between 6 and 10 cm and greater 
than 10 cm in four, eight and eight bilomas, respectively. 
Sixteen of  these were located in the right upper quadrant 
of  the abdomen, four of  which were intrahepatic, six 
subhepatic, and six subphrenic. The last five were located 
in the left upper quadrant of  the abdomen[4]. Therefore, 
the right quadrant is more frequently affected[7].

Ultrasound plays a key role in diagnosis of  bilomas, 
representing the first instance investigation[3,15,23,24], with 
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Figure 1  Chronic biloma in a 72-year-old woman: ultrasound findings. A: 
Oblique view shows a heterogeneous hypo-anechoic rounded lesion with hyper-
echoic, calcified walls (arrows), numerous hyperechoic debris generating acustic 
shadow (arrow heads) and maximum size of 3.89 cm (caliper 1) × 3.42 cm (caliper 
2); B: Color Doppler sonogram shows absence of vascularity inside the lesion (ar-
rows). pv: Portal vein; ivc: Inferior vena cava.
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Figure 2  Computed tomography shows the biloma as a hypodense lesion 
in the Ⅳ hepatic segment, characterized by absence of enhancement af-
ter administration of intravenous contrast agent (arrow). RL: Right hepatic 
lobe; LL: Left hepatic lobe; Ⅳ: Fourth hepatic segment; k: Kidney; ivc: Inferior 
vena cava; ao: Aorta; sc: Spinal column.
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Figure 3  Biloma features on magnetic resonance imaging. A: On T2-weighted 
images, the biloma appeared as a hyperintense lesion located in the Ⅳ hepatic 
segment (arrow); B: Contrast enhanced magnetic resonance cholangiopancrea-
tography shows the biloma as a well-defined, rounded lesion (arrow) arising pos-
teriorly to the confluence of right and left hepatic ducts into the common hepatic 
duct (arrowhead) in proximity to the stump of the remnant cystic duct (star). RL: 
Right hepatic lobe; LL: Left hepatic lobe; Ⅳ: Fourth hepatic segment; ivc: Inferior 
vena cava; ao: Aorta; pv: Portal vein; sc: Spinal column; sp: Spleen; chd: Com-
mon hepatic duct; cbd: Common bile duct.
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the advantage of  being a non-invasive and rapidly ex-
ecutable exam. This factor is particularly important in 
post-traumatic cases, where a rapid diagnosis is essential 
for subsequent therapeutic intervention. Focused assess-
ment with sonography for trauma (FAST) is indicated 
for screening hemodynamically stable patients with blunt 
abdominal trauma; in low-grade injuries it may disclose 
or exclude a potentially unknown pathology, such as bile 
leaks, free peritoneal fluid and hematomas with a posi-
tive cost-to-benefit ratio and high negative predictive 
value[25-27]. In high-grade injuries, ultrasound may be use-
ful in association with CT for definitive interval assess-
ment[26].

This method is able to show the presence of  single or 
multiple well circumscribed anechoic lesions with promi-
nent distal sonic enhancement[23]. These may contain a 
small amount of  debris or have few septa but are usually 
devoid of  capsules. They are sometimes surrounded by 
a thin rim which is thicker in the case of  longer duration 
bilomas. The accuracy of  ultrasonographic findings in the 
diagnosis of  biloma is enhanced by the clinical pre-test 
probability, based on a thorough clinical-anamnestic as-
sessment[24]. In the presence of  a history of  recent trauma 
or interventions such as cholecystectomy and hepatec-
tomy, usually associated with clinical features (pain or ab-
dominal distension, jaundice, chills, fever) and laboratory 
abnormalities, the ultrasound finding of  well-delimited 
anechoic lesions in typical locations (sub- or intrahepatic 
or subphrenic) may suggest the presence of  biloma. In 
this context, ultrasonography-guided percutaneous as-
piration can attain a significant diagnostic value; a high 
aspirated fluid/serum bilirubin ratio is strongly suggestive 
of  bile leakage and can confirm the diagnosis[27]. It may 
also be useful as a therapeutic option but is associated 
with discomfort and infection, whereas surgery, which 
is usually limited to refractory cases, has high morbid-
ity and mortality rates. Therefore, Shami et al[28] recently 
suggested the use of  endoscopic ultrasound (EUS) to 
drain bilomas, obtaining promising results. In this study, 
a total of  five patients underwent EUS-guided transen-
teric drainage of  symptomatic bilomas adjacent to the 
gastrointestinal lumen. The method included transenteric 
EUS-guided puncture, placement of  a guidewire into the 
biloma and creation of  an enteral-biloma fistula with po-
sitioning of  a plastic endoprosthesis. This technique was 
successfully performed, resolving the biloma in all five 
patients, in the absence of  significant morbidity. Recently, 
contrast-enhanced ultrasound (CEUS) has been applied 
to detect bile leakage by showing the passage of  contrast 
agent into the perihepatic space[29]. The usefulness of  this 
technique has recently been confirmed by Mao et al[30] in 
the diagnosis of  biliary leakage following T-tube removal, 
but further studies with a larger number of  patients are 
necessary to evaluate this new application of  CEUS.

Finally, ultrasonography can be useful in the follow-
up of  patients undergoing drainage or surgery, to evaluate 
biloma resolution, and in those conservatively treated in 
order to document lesion stability without further com-
plications[4].

Other imaging studies
CT can confirm the presence of  bilomas, which appear 
as well-confined collections with low intraparenchymal 
or perihepatic attenuation values[31]. Bilomas are usually 
clearly delineated by liver margins, diaphragm, mesenter-
ies and other adjacent structures; however, they have no 
identifiable capsule. Occasionally, they may have a thin 
rim of  1-2 mm which can be larger in the case of  older 
biloma; it may be enhanced after administration of  in-
travenous contrast agent[4]. CT cannot show bile duct 
injuries[17]. Sometimes the lesions are associated with the 
presence of  ascitic fluid in the peritoneal cavity[4].

In doubtful cases and/or in the presence of  CT con-
traindications (severe renal insufficiency or iodinated con-
trast sensitivity), MRI can be a valuable tool to diagnose 
and differentiate the biloma from other focal liver lesions, 
such as subacute hematoma: the biloma can appear het-
erogeneously intense on T1-weighted images and homo-
geneously hyperintense on T2-weighted images, while the 
hematoma usually appears hyperintense on both T1- and 
T2-weighted MR sequences[32]. Unlike CT, MR cholangiog-
raphy enhanced with hepatocyte-specific contrast agents 
can accurately delineate the anatomy of  the biliary system 
and its relationship with a suspected biloma. This method 
has proved of high diagnostic accuracy in differentiating 
biliary from nobiliary lesions[33]. Pecchi et al[34] have recently 
found that MR cholangiography can attain sensitivity, 
specificity, positive and negative predictive values and 
diagnostic accuracy of  93.5%, 94.4%, 96.7%, 89.5% and 
93.9%, respectively, in the diagnosis of  biliary complica-
tions (e.g., bilomas) after orthotopic liver transplantation. 
After the administration of  gadolinium-ethoxybenzyl-
diethylenetriamine pentaacetic acid (Gd-EOB-DTPA), 
MR cholangiography can reveal an intrahepatic biloma as 
a liver fluid accumulation with delayed filling of  the con-
trast agent. Furthermore, by demonstrating the passage of  
contrast material, such as mangafodipir trisodium or Gd-
EOB-DTPA, MR cholangiography can clearly outline an 
extrahepatic biloma[33,35]. In our case, MR cholangiography 
confirmed the presence of  bile leakage, suspected on the 
basis of  ultrasound findings, in the absence of  typical his-
tory and clinical features.

In an early stage, the gallbladder scintigraphy with 
technetium-99 can highlight one or more areas of  re-
duced uptake of  the radioactive substance, while in the 
late phase, 2 h after administration, it can document an 
uptake area. This examination helps to differentiate the 
biloma from hematomas or liver abscesses but is cur-
rently little used[36].

Endoscopic retrograde cholangiography accurately 
diagnoses the cause of  postcholecystectomy bile leakage 
and biloma formation, at the same time allowing a defini-
tive treatment determining decompression of  the bile duct 
(through a sphincterotomy or nasobiliary endoprosthesis 
placement) and biliary drainage of  the collection[15,17-19].

In conclusion, ultrasonography plays a key role in the 
assessment of  suspected biloma: in patients with a histo-
ry of  recent trauma or hepatobiliary surgery, who present 
with right upper quadrant abdominal pain, chills, fever or 
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other symptoms, the finding of  single or multiple well cir-
cumscribed anechoic lesions with prominent distal sonic 
enhancement, debris or few septations, located in typical 
sites (more often subphrenic, subhepatic or intrahepatic) 
can orient toward the diagnosis, which can be confirmed 
by second level imaging and/or ultrasonography-guided 
percutaneous aspiration or endoscopic drainage. The 
latter can reveal a high aspirated fluid/serum bilirubin 
ratio, strongly suggestive of  bile leakage, also allowing a 
rapid resolution of  the lesion. In doubtful cases, like our 
patient, sonography may raise the suspicion of  biloma, 
providing precious diagnostic clues, but confirmation 
with second level imaging, such as MR cholangiography, 
is needed. Finally, ultrasonography can be a valuable tool 
to follow-up untreated lesions in order to document their 
stability or any increase over time.
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