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 Patient: Female, 74-year-old
 Final Diagnosis: Biloma
 Symptoms:	 Epigastralgia	•	fever	•	nausea
 Medication: —
 Clinical	Procedure: —
 Specialty:	 Surgery

 Objective: Rare co-existance of disease or pathology
 Background: Spontaneous biloma is a rare non-traumatic disease in which an extrahepatic or intrahepatic bile duct perforates 

spontaneously with no discernable cause. We present the details of a patient with spontaneous biloma result-
ing from intrahepatic bile duct perforation with concurrent intrahepatic cholelithiasis and cholangiocarcinoma.

 Case Report: A 74-year-old woman was admitted to our hospital with symptoms of abrupt epigastralgia, nausea, and fe-
ver. Physical examination revealed epigastric tenderness, guarding, and rebound tenderness. Laboratory test 
results were normal, except for elevated leukocytes, and C-reactive protein, total bilirubin, and blood urea ni-
trogen concentrations. Carcinoembryonic antigen and carbohydrate antigen 19-9 concentrations were also el-
evated. Abdominal computed tomography revealed perihepatic fluid and ascites, with common bile duct dila-
tation and localized cholangiectasia of B2 with areas of slight high density, which indicated an intraabdominal 
abscess and intrahepatic cholelithiasis. Spontaneous intrahepatic bile duct perforation was subsequently diag-
nosed by cholangiography via endoscopic nasobiliary drainage. Left hepatic lobectomy was performed to treat 
the intrahepatic cholelithiasis and spontaneous biloma. Intraoperatively, a perforation was identified at the 
edge of the lateral segment of the left triangular ligament, through which bile had been leaking. Histopathology 
revealed intraductal cholangiocellular carcinoma with intrahepatic cholangiolithiasis. The patient’s postopera-
tive course was excellent, and she was discharged on postoperative day 16. However, cancer dissemination to 
the peritoneum was identified 8 months after surgery.

 Conclusions: Treatment for patients with intrahepatic cholelithiasis should involve aggressive surgery because of the as-
sociated carcinogenicity. This approach reduces the risk of dissemination secondary to intrahepatic bile duct 
perforation.
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Background

Biloma is defined as a localized collection of bile with iatro-
genic or traumatic causes. Spontaneous biloma is defined by 
extrahepatic or intrahepatic bile ducts spontaneously perfo-
rating with no definable cause. This non-traumatic bile duct 
injury is rare in adults.

Intrahepatic cholelithiasis is defined as the presence of stones 
within the intrahepatic bile ducts, specifically before the con-
fluence of the right and left hepatic ducts. Intrahepatic chole-
lithiasis is endemic in the Asia–Pacific region, where its prev-
alence can be as high as 30–50% [1]. The clinical relevance of 
this condition lies in its frequently progressive course, which 
is characterized by recurrent cholangitis, inflammatory biliary 
strictures, parenchymal atrophy, and secondary biliary cirrho-
sis. The condition has a well-known etiological relationship 
with cholangiocarcinoma [2]; therefore, the treatment strate-
gy for intrahepatic cholelithiasis should be selected carefully.

We present our experience treating a patient with spontane-
ous biloma that resulted from intrahepatic bile duct perfora-
tion, with concurrent intrahepatic cholelithiasis and cholangio-
carcinoma. In this interesting case, we suggest a treatment for 
intrahepatic cholelithiasis.

Case Report

A 74-year-old woman was emergently admitted to our hospi-
tal with symptoms of abrupt epigastralgia, nausea, and fever 
of 38.1°C. She had a history of hypertension and choledocholi-
thiasis, which was treated 8 months previously by endoscopic 
sphincterotomy. Physical examination revealed epigastric ten-
derness, guarding, and rebound tenderness. Laboratory test 
results showed increased leukocytes (14 400 cells/μL) and 
C-reactive protein (CRP) (13.36 mg/dL) concentrations. Total 
bilirubin (T-Bil) and blood urea nitrogen (BUN) concentrations 
were slightly elevated (1.84 mg/dL and 26.9 mg/dL, respective-
ly), and concentrations of the tumor markers carcinoembryonic 
antigen (CEA) and carbohydrate antigen (CA) 19-9 were also el-
evated (7.5 ng/mL and 144.3 U/mL, respectively). Hemoglobin, 
serum electrolyte, and other liver and biliary enzyme concen-
trations were within normal limits. Abdominal computed to-
mography (CT) (Figure 1A, 1B; white arrows) revealed fluid in 
adjacent lateral hepatic segments and a small amount of as-
cites surrounding the right liver lobe. Abdominal CT and mag-
netic resonance cholangio-pancreatography (MRCP) revealed 
common bile duct (CBD) dilatation and localized cholangiec-
tasia of B2 with slight high-density components, which sug-
gested intrahepatic choledocholithiasis or mucus (Figure 1C, 1D 
and Figure 2, arrowheads). Percutaneous abscess drainage 
(PAD) was performed under ultrasound guidance to treat the 

intraabdominal abscess. Fluid obtained from the abscess was 
viscous and pale yellow, which suggests that it originated 
from bile. Endoscopic retrograde cholangio-pancreatography 
(ERCP) was performed to drain and decompress the dilated 
bile duct. There were several filling defects in the left hepatic 
duct and B2 with dilatation (Figure 3, white arrow) and cho-
ledocholithiasis. Intraductal ultrasonography (IDUS) revealed 
cholangiolithiasis and mucus at the same site (Figure 4A, 4B). 
We placed an indwelling endoscopic nasobiliary drain (ENBD) 
in segment B2 because we suspected bile duct stenosis at the 
confluence of segments B2 and B3. Brush cytology diagnosed 
class II changes. Cholangiography performed via the ENBD 
tube showed bile leaking from the periphery of segment B2 
outside the liver (Figure 5, white arrow).

The patient was temporarily discharged from our hospital be-
cause drainage from the PAD tube decreased markedly after 
placing the indwelling ENBD drain. The ENBD drain was sub-
sequently changed to an endoscopic retrograde biliary drain 
(ERBD). Left hepatic lobectomy was performed on day 62 af-
ter onset, with a pre-operative diagnosis of intrahepatic cho-
lelithiasis with bile duct perforation and spontaneous biloma. 
The intraoperative findings revealed no residual abscess in the 
abdomen. However, a tiny hole with bile leakage was found at 
the edge of the lateral segment when the left triangular liga-
ment was detached (Figure 6), which was identified as the bile 
duct perforation point. The histopathological diagnosis was in-
traductal cholangiocellular carcinoma with intrahepatic chol-
angiolithiasis. The carcinoma measured 45×15 mm and was 
diagnosed as periductal-infiltrating type, stage T1a (microin-
vasion without hepatic parenchymal invasion) N0M0, stage IA 
according to the Union for International Cancer Control stag-
ing system (Figure 7A–7D). The patient’s postoperative course 
was excellent and she was discharged on postoperative day 
16. She was followed up at the outpatient clinic until peri-
toneal dissemination was identified 8 months after surgery.

Discussion

To our knowledge, this is the first reported case of spontane-
ous biloma resulting from intrahepatic bile duct perforation 
with concurrent intrahepatic cholelithiasis and cholangiocar-
cinoma. This report is important because we discuss treat-
ment for patients with intrahepatic cholangiolithiasis to avoid 
a negative outcome.

The first case of biloma was described by Whipple in 1898, but 
the term ‘‘biloma’’ was coined by Gould et al. in 1979 to de-
scribe extrahepatic post-traumatic bile collection [3]. Currently, 
biloma is defined as an encapsulated collection of bile locat-
ed in the abdomen. Biloma can be located either intra- or ex-
trahepatically and may occur spontaneously or secondary to a 
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traumatic or iatrogenic lesion in the biliary system. The most 
common causes of iatrogenic biloma are surgery-related, and 
injury may occur during cholecystectomy, diagnostic and ther-
apeutic procedures (e.g., percutaneous transhepatic cholangi-
ography, liver biopsy, biliary drainage procedures, transcathe-
ter arterial embolization, and ablation), and ERCP. Iatrogenic 
and traumatic bilomas are common, while spontaneous bi-
loma is rare. Most bile collections are subphrenic and subhe-
patic; subcapsular bilomas are less common and have been 
reported following surgery and trauma [4–6].

Figure 1.  (A, B) Abdominal enhanced computed tomography (CT) of the liver showing fluid adjacent to the lateral segment and a 
small amount of ascites surrounding the right lobe (white arrows). (C, D) Abdominal enhanced CT showing common bile duct 
dilatation and localized cholangiectasia of B2 with a slight high-density area in the lower stream of B2 (arrowheads).
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Figure 2.  Magnetic resonance cholangio-pancreatography 
(MRCP) showing common bile duct (CBD) dilatation 
with filling defects, and narrowing and irregularity of 
intrahepatic bile ducts accompanied by cholangiectasia 
of segment B2 and defects that suggest intrahepatic 
choledocholithiasis.
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The most frequent cause of spontaneous biloma is choledo-
cholithiasis [5,7]. Less commonly reported causes are malig-
nant biliary tree tumors, acute cholecystitis, hepatic infarc-
tion and abscess, obstructive jaundice, and tuberculosis [8,9]. 
The precise mechanism underlying spontaneous biloma devel-
opment remains unclear. The suggested contributing factors 
are increasing intraductal pressure caused by an obstruction 

that results from a stone, tumor, or sphincter of Oddi spasm. 
Additionally, a vulnerable bile duct wall due to necrosis result-
ing from a confinement stone, cyst formation, bile duct diver-
ticulum, and focal liver infarction are also a possible causes 
of biloma formation [5,7].

Figure 3.  Endoscopic retrograde cholangio-pancreatography 
(ERCP) showing several filling defects in the left 
hepatic duct and segment B2 with dilatation (white 
arrow).

Figure 5.  Cholangiography via the endoscopic nasobiliary drain 
(ENBD) showing bile leakage from the B2 segment 
periphery outside the liver (white arrow).

Figure X.  Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx.

A B

Figure 4.  Intraductal ultrasonography (IDUS) showing cholangiolithiasis at the confluence of segments B2 and B3 (arrows), and soft-
tissue shadows (arrowhead) in the intrahepatic bile duct of segment B2.
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Intrahepatic bile duct ruptures occur in the left lobe of the liv-
er in more than 80% of the reported cases. This may be be-
cause the left lobe parenchyma is thinner than in the right 
lobe; therefore, the bile duct directly subjacent to the hepatic 
capsule is susceptible to rupture following a sharp intraductal 
pressure increase related to intrahepatic cholelithiasis or in-
trahepatic cholangiocarcinoma (iCCA) [10,11]. The other rea-
son for the high frequency of intrahepatic bile duct ruptures 
in the left lobe is the presence of an aberrant bile duct in the 
left triangular ligament [12]. Gao et al. reported that 80–90% 
of 92 autopsies had aberrant bile ducts in the left triangular 
ligament [13]. This aberrant bile duct is generally fragile and 
can rupture easily; therefore, the left triangular ligament is po-
tentially the most common site of rupture.

Spontaneous reabsorption of bilomas ³4 cm in diameter is 
rare. The presence of a biloma may cause bile peritonitis or 
lead to severe complications (e.g., sepsis, abscess, pancreati-
tis, respiratory failure, gastrointestinal bleeding, necrotizing 

Figure 6.  Intraoperative findings. An indwelling endoscopic 
retrograde biliary drain (ERBD) tube, placed 
preoperatively into B2, is located outside the edge of 
the lateral segment, which indicates that the appendix 
fibrosa hepatis was the perforation site.

Figure 7.  The histopathological diagnosis was intraductal cholangiocellular carcinoma with intrahepatic cholangiolithiasis. (A) Surgical 
specimen, (B) Formalin-fixed specimen, (C) Hematoxylin-eosin (HE) staining, low-power field, (D) High-power field.
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fasciitis, pulmonary embolism, and myocardial infarction); 
therefore, prompt treatment is recommended. If there is no 
communication between the biloma and the biliary system and 
no concomitant local disease, percutaneous drainage and an-
tibiotic therapy is sufficient [14]. In the remaining cases, spe-
cific procedures, including surgery, are required [11,15–19]. 
The mainstays of treating a spontaneous biloma are abdomi-
nal drainage and decompressing the biliary tree by ERCP with 
endoscopic sphincterotomy.

A search of case reports in the MEDLINE database from 2001 
to 2019 using the term “spontaneous biloma” identified 28 
adult patients (from 19 authors) with a spontaneous biloma 

[5,8,9,11,15–28], including our case (Table 1). The age at on-
set ranged from 28 to 91 years (mean±standard deviation: 
66.7±12.1 years). Fifteen patients were men, and 13 were 
women. There were no specific symptoms, but the patients 
had common symptoms such as abdominal pain, fever, nau-
sea, vomiting, and jaundice. The most common site of biloma 
formation was subcapsular (25.0%) followed by subhepatic 
(21.4%). The most frequent perforation site was the left he-
patic duct (39.3%), whereas the right hepatic duct account-
ed for only 7.1% of perforations, which was similar to previ-
ous reports. The perforation site was unknown in 25.0% of the 
cases. The most common primary disease was benign disease, 
such as cholelithiasis (21/28 cases, 75.0%), whereas obstruc-
tion because of a malignant tumor occurred in 14.3% of cas-
es. Most patients with spontaneous biloma required surgery 
(53.6%), whereas 21.4% of the patients received only follow-
up observation. Additionally, 8.6% of the cases underwent en-
doscopic interventions such as ERCP. The outcomes were ex-
tremely good, in that all cases recovered (Table 2).

Intrahepatic cholelithiasis is defined as a gallstone disorder in 
the intrahepatic bile ducts. Patients with intrahepatic choleli-
thiasis typically present with concurrent biliary stasis, cholan-
gitis, strictures, and bacterial infections, which subsequently 
lead to prolonged inflammation and biliary injury, which trig-
gers malignant cholangiocyte growth in some cases. Long-term 
intrahepatic cholelithiasis can cause secondary biliary stricture, 
liver cirrhosis, and even cholangiocarcinoma. The indications 
for hepatectomy in intrahepatic cholelithiasis are: (i) unilobar 
intrahepatic cholelithiasis, particularly left-sided; (ii) atrophy, 
fibrosis, and multiple abscesses secondary to cholangitis; (iii) 
suspicion of concomitant intrahepatic cholangiocarcinoma; 
and (iv) multiple intrahepatic stones with biliary strictures 
that cannot be treated percutaneously or endoscopically [29].

n=28   

Age 38–91 (66±12.1)*

Gender Mela: Female 15: 13

Symtoms Pain  17 (60.7%)

Fever/chills  17 (60.7%)

Nausea/vomitting  8 (28.6%)

Icterus  8 (28.6%)

Others  3 (10.7%)

Location Subcapular  7 (25.0%)

Subhepatic  6 (21.4%)

Retroperitoneal  6 (21.4%)

Subphrenic  4 (14.3%)

Intrrahepatic  4 (14.3%)

Others  2 (7.1%)

Perforation site Lt. IHBD  11 (39.3%)

CBD  3 (10.7%)

Rt. IHBD  2 (7.1%)

Unknown  7 (25.0%)

Appendix fibrosa hepatis  1 (3.6%)

Hilar bile duct  1 (3.6%)

Primary disease Benign dieseases  21 (75.0%)

Choledocholithiasis  17 (60.7%)

Hepaticolithiasis  5 (17.9%)

Cholecystolithiasis  3 (10.7%)

Malignant tumor  4 (14.3%)

None/unknown  4 (14.3%)

Table 1. Background factors of spontaneous biloma.

* Mean±SD. IHBD – intrahepatic bile duct, CBD – common bile 
duct.

n=28   

Drainage  17 (60.7%)

Procedures Surgery  15 (53.6%)

 Emergency Op.  2 (7.1%)

 Hepatectomy  5 (17.9%)

 Laparoscopy  3 (10.7%)

Endoscopy  8 (28.6%)

Others  3 (10.7%)

No treatment  6 (21.45)

Ountcome Alive  27

Unknown  1

Table 2. Treatments for spontaneous biloma.

Suzuki K. et al.: 
Spontaneous biloma

© Am J Case Rep, 2020; 21: e926270

e926270-6 Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



iCCA is the second most common primary hepatic tumor follow-
ing hepatocellular carcinoma. iCCA is a primary adenocarcino-
ma of the liver arising from the intrahepatic bile ducts [30], and 
is estimated to account for 5–15% of primary liver cancers [31]. 
No specific etiological factors have been identified for iCCA, and 
established risk factors include hepatitis B virus- and hepatitis 
C virus-related liver diseases [32,33], primary sclerosing cholan-
gitis [34], intrahepatic cholelithiasis [35], choledochal cysts [36], 
and exposure to certain toxins. In East Asian countries, intrahe-
patic cholelithiasis and biliary parasitic infection are more com-
mon risk factors. Stones anywhere in the biliary tree are generally 
associated with increased iCCA risk, and the risk increases sub-
stantially with intrahepatic cholelithiasis, where it is estimated 
that 10% of patients develop iCCA [37]. Cholecystolithiasis and 
choledocholithiasis were associated with increased intrahepatic 
cholangiocarcinogenesis, with odds ratios of 4.0 and 23.97, re-
spectively, in a large-scale Danish case-control study [38]. Because 
the symptoms and signs of intrahepatic cholelithiasis-associ-
ated iCCA (HL-iCCA) are vague and nonspecific, most patients 
are treated at an advanced stage and have a poor prognosis. 
However, recently, aggressive surgical treatment has improved 
long-term survival in select patients with HL-iCCA.

The present case is the first reported case in which sponta-
neous intrahepatic bile duct rupture resulted from iCCA with 
concurrent intrahepatic cholangiolithiasis. Consequently, our 
patient developed recurrence as peritoneal dissemination. The 
first choice of treatment for intrahepatic cholelithiasis without 
biliary stricture is extracting the stones under radiological (per-
cutaneous transhepatic cholangiography with or without lith-
otripsy or access through a T-tube) or endoscopic (ERCP with 
or without lithotripsy) guidance. However, when complete ex-
traction cannot be accomplished by non-surgical treatment, 
or when patients have biliary stricture, surgery should not be 

delayed because the ultimate treatment goal for intrahepat-
ic cholangiolithiasis is to exclude the possibility of cholan-
giocarcinoma, which is a possible cause of bile duct rupture. 
Additionally, even with incidental intrahepatic cholangiolithi-
asis, hepatectomy should be actively considered when there 
is high suspicion of intrahepatic malignancy.

Conclusions

In conclusion, surgery should not be delayed in patients with 
intrahepatic cholelithiasis because of the carcinogenic concern 
and to avoid the risk of dissemination that results from intra-
hepatic bile duct perforation.
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