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Abstract
Background: Bilomas are defined collections of bile fluids mainly caused by iatrogenic injuries of the bile duct
system. Owing to the infrequency of this disease, studies addressing bilomas are rare.
Methods: By using an endoscopic database, this retrospective study identified 32 patients with bilomas treated
between 2004 to 2015, in order to analyse aetiology, clinical presentation, spectrum of pathogens, and resolution
rate of bilomas.
Results: 65.6% of the study population (21/32) developed bilomas after surgery and 21.9% (7/32) after endoscopic
retrograde cholangiography (ERC). Icterus, fever, and abdominal pain were the leading symptoms. 93.9% (46/49) of
microbiological bile cultures revealed a positive microbiology. The predominant microorganisms were the group of
Enterobacteriaceae (43.0%, 52/121), followed by Enterococcus spp. (32.2%, 39/121), and Candida spp. (9.1%, 11/121).
Multiresistant bacteria like Enterobacteriaceae were isolated from one quarter of all patients. Single or multimodal
treatment resulted in an overall complication rate of 4.8% (9/188). Clinical follow-up analysis showed a complete
resolution rate of 78.3% for interventional therapy and 80% in the non-interventional group.
Conclusions: Pathogen spectrum of bilomas mainly comprises the group of Enterobacteriacae and Enterococcus
spp., with a high proportion of multiresistant bacteria. Different interventional approaches are available for biloma
drainage, which seem to be safe and effective for most patients.
Trial registration: German Clinical Trials Register DRKS00015208, retrospectively registered.
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Background
Bilomas are encapsulated intra- or extrahepatic collections
of bile fluid caused by an injury of the bile duct resulting
in biliary leakages. [1]. Biliary leakages of the bile duct
often close spontaneously, however major leakages may
result in bilomas [2]. The alkaline characteristic of bile
triggers inflammation in the surrounding parenchyma
leading to adhesion and demarcation of the biliary collection [3]. Genesis of biloma are mainly iatrogenic injury of
the bile duct system [4], whereas spontaneous bilomas are
very rare and mostly associated to choledocholithiasis [5].
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Surgical interventions like cholecystectomy or liver transplantation are the most common cause of bilomas [4]. In
case of infection, the differentiation of bilomas from liver
abscesses is challenging, although abscesses are less
caused by interventions and tend to be more encapsulated
compared to bilomas [6]. Symptoms of biloma include
jaundice, abdominal pain, loss of appetite, nausea and
vomiting [3]. Antibiotics in case of infection and drainage
of bilomas, i.e. using percutaneous transhepatic cholangiodrainage, endoscopic retrograde cholangiography (ERC)
or CT-, or sonographic-guided puncture are the mainstay
of treatment. In case of asymptomatic, uncomplicated
bilomas a wait-and-see approach may also result in
complete resolution of bilomas. To date, clinical knowledge of biloma is mainly based on case reports and small
series studies [5, 7–10]. Major focus of the current trial
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was to analyse aetiology, clinical presentation, the pathogen spectrum, and treatment of patients with bilomas.

Methods
Patients

A total of 32 patients of the Klinikum rechts der Isar, Technische Universität München treated between 2004 to 2015
were retrospectively included. Patients were recruited as
follows: First, all patients who underwent ERC or percutaneous transhepatic cholangiodrainage (PTCD) were identified using an endoscopic database. In the next step the
findings of ERC/PTCD were screened for bilomas. Main/
side diagnosis, clinical and laboratory parameters as well as
status of microbiology (positive/negative/not performed)
were reviewed for all patients with one or more bilomas.
Following inclusion criteria were defined:
 Presentation of a bile fluid collection after injection

of contrast agent into the biliary system via ERC/
PTCD
 Typical medical history like ERC, trans arterial
chemoembolization (TACE), hepatobiliary surgery,
photodynamic therapy or liver transplantation
Patients were excluded from the study when patient
records were incomplete.
The term infected biloma was applied in case of fever
(> 38.5 C) with CRP-elevation (> 5 mg/dl) or leucocytosis
(> 12.0 G/l) and no indications for other focus of infection. Referring to the Standard Operating Procedure
(SOP) of our department of gastroenterology, antibiotic
therapy was initiated after bile collection, provided that
the patient was not septic.
Drainage methods and collection of bile fluid cultures

Bile was collected by endoscopic retrograde or percutaneous transhepatic biliary or CT−/sonographic-guided
access. ERC was performed with a standard videoduodenoscope (TJF-160 VR). In case of difficult bile duct cannulation, precut techniques such as transpancreatic or needle
knife precut sphincterotomy were used. Subsequently, a
polyethylene-stent was either placed into the biloma or
close to the biliary leakage. The point of entry of the PTCD
was determined by using ultrasound guidance. Subsequently, a Chiba needle was inserted into the biliary system.
Contrast agent was injected and the biliary system was outlined on X-rays. Finally, a Yamakawa drain was inserted
using the Seldinger technique. In case of failure of these
techniques, Rendezvous intervention was performed as a
salvage technique combining an endoscopic with a percutaneous transhepatic approach. Sonographic or CT-guided
drainage was also conducted by using Seldinger Technique.
Bile was collected in a sterile 10 mL syringe after puncture
of the bile duct system.
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Microbiological processing

Bile was injected into aerobic/anaerobic blood culture
flasks and subsequently incubated for 5 days at 37 °C.
Each flask was subcultivated under aerobic (chocolate
agar in 5% CO2) and anaerobic conditions (Schaedler
anaerobic agar) at the end of the incubation period for
control and to exclude failure of automatic detection of
the BacTec system (BD Becton Dickinson, Franklin
Lakes, USA). If bacterial growth was detected in a culture flask, 50–100 μL of bile was transferred onto solid
culture media (Columbia sheep blood agar, chocolate
agar, MacConkey agar, Schaedler anaerobic agar, Schaedler KV anaerobic agar and Sabouraud agar) and subsequently cultured for at least 48 h at 37.8 °C.
Microbial identification and antibiotic susceptibility
testing

Microbial identification was performed by biochemical
testing systems (ATB, API and VITEK system, bioMerieux,
Nürtingen, Germany) or matrix-associated laser desorption/ionization-time of flight (MALDI-TOF, Bruker Corporation, Billerica, USA). An automated microdilution
system (VITEK system, bioMerieux, Nürtingen, Germany)
or standardized discs were used for antimicrobial susceptibility testing. Antimicrobial susceptibility testing was interpreted by using CLSI and EUCAST methodologies.
Statistical analysis

The categorical variables are expressed as number and
percentage and the continuous variables as median and
range. Fisher’s two-sided exact test was used to compare
qualitative parameters and Wilcoxon’s rank-sum test for
quantitative parameters. P-values less than P = 0.05 were
considered statistically significant. Statistical analyses
were performed with SPSS Statistics (version 24, SPSS
Inc., Chicago, USA) and R (version 3.4.3; R Foundation
for Statistical Computing, Vienna, Austria).

Results
Baseline characteristics

In total 32 patients were included in the study, see also
Table 1. The median age was 61 years (range 18–83
years). 65.6% (21/32) underwent surgery before developing bilomas including liver transplantation (7/32, 21.9%),
cholecystectomy (6/32 18.8%) and partial liver resection
(5/32, 15.6%). Non-surgical aetiology of bilomas were
due to ERC (21.9%, 7/32), photodynamic therapy (6.3%,
2/32), or transcatheter arterial chemoembolization
(TACE, 3.1%, 1/32). One patient developed a biloma
based on a stab wound injuring the right lobe of the
liver, the small intestine, and the transverse colon. In
total, the median interval from triggering event to diagnosis of biloma was 31 days (range 3–872 days). On subgroup analysis, median time to diagnosis was 36 days
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(range 6–872 days) for biloma with a surgical aetiology
and 31 days (3–94 days) for bilomas with non-surgical
aetiology.
Characteristic of bilomas

In total, 54 bilomas were detected. Most patients had
only one biloma (21, 65.6%), whereas 11 (34.4%) patients
presented multiple bilomas including two patients with
4 and two patients with 5 bilomas. Aetiology of multiple
biloma was both surgery (54.5%, 6/11) and non-surgery
(45.5%, 5/11). The median diameter of a biloma was 5.4
cm (range 2–19.5 cm). Asymptomatic bilomas were
slightly smaller with a median of 5 cm than symptomatic
bilomas (5.7 cm, P = 0.979, Wilcoxon test). Most bilomas
were localized intrahepatic (86.7%).
Clinical presentation

68.8% (22/32) presented clinical symptoms. Icterus (20/
32, 62.5%), fever (12/32, 37.5%) and abdominal pain (11/
32, 34.4%) were the leading symptoms. Patients with
symptomatic bilomas stayed significantly longer in hospital (median 34 days, range 4–108) than asymptomatic
patients (median 9 days, range 2–37, P = 0.010). Furthermore, patients with multiple bilomas (9/11, 81.8%) presented more frequently clinical symptoms compared to
patients with only one biloma (13/21, 61.9%, P = 0.4250).
10 patients had infected bilomas according to the
above-mentioned criteria. Table 2 compares laboratory
parameters between patients with and without infected
biloma: GOT (glutamic oxaloacetic transaminase) was
significantly elevated in patients with infected bilomas,
whereas no significant difference was seen concerning
cholestasis parameters like bilirubin or gamma-GT.
Table 1 Baseline characteristics
Variables
Number of patients

Absolute frequency

Percentage

32

100.0%

male

19

59.4%

median age in years (range)

61 (18–83)

Aetiology
Surgery

21

65.6%

ERC

7

21.9%

Photodynamic therapy

2

6.3%

TACE

1

3.1%

Trauma

1

3.1%

22

68.8%

Icterus

20

62.5%

Fever

12

37.5%

11

34.4%

11

34.4%

Clinical symptoms

Abdominal pain
Multiple biloma

Microbiological analysis of bilomas

According to the Standard Operating Procedure (SOP)
of our department of gastroenterology, bile collection is
only performed if infection of the biliary tract system is
suspected. Overall, biloma infection was suspected in 25
patients. Therefore, bile collection was performed in 25/
32 (78.1%) patients. However, according to our study criteria for infected biloma, 10/25 (40%) proved to suffer
from infected biloma. This subgroup revealed positive
microbiology in 8 cases and sterile microbiology in 2
cases. 15/25 patients with bile culture (60%) did not fulfil our study criteria for infected biloma, mainly because
a concurrent infection focus like urinary tract infection
or pneumonia was diagnosed or could not be ruled out.
None of these bile cultures were sterile. No significant
difference in pathogen spectrum between infected and
colonized biloma was found.
46 out of 49 bile cultures (93.9%) were positive. In
total, 121 microbiologic organisms could be isolated.
The group of Enterobacteriacae was most frequently isolated (43.0%, 52/121), followed by Enterococcus spp.
(32.2%, 39/121) and Candida spp. (9.1%, 11/121) as
shown in Table 3. Analysis of antimicrobial susceptibility
testing revealed that 25.0% of our study population (8/
32) presented biloma infection by Enterobacteriaceae
with a Third-Generation-Cephalosporine resistance
(ESBL/AmpC, 8/32) or by Vancomycin resistant Enterococci faecium (VRE, 1/32).
Treatment

Table 4 displays drainage approaches including ERC,
PTCD, CT- or sonographic-guided puncture (SGP) and
rendezvous intervention. Median size of biloma in patients with intervention was 5.85 cm (range: 2–19.5 cm)
compared to 4.3 cm (range: 2.5–7.9 cm, P = 0.1996)
without intervention. 8/26 patients received a single
modal therapy. 18/26 patient underwent multimodal
therapy combining two or more different interventional
approaches.
The overall complication rate of all interventions was
4.8% (9/188), see Table 5. Main complications included
occult perforation after PTCD (which was conservatively
treated), cholangitis, bleeding and mild pancreatitis. CTand sonographic guided puncture were not associated to
complications in the course of this study. In case of biliary and extra-biliary infections patients received antimicrobial treatment. The most frequently used antibiotic
was Ciprofloxacin (18/32, 56.2%), followed by Piperacillin/tazobactam (11/32, 34.4%).
Follow-up

Follow-up analyses revealed complete resolution of bilomas in 78.3% in the intervention group (18/23,
follow-up median: 45 days, range 20–530 days). The
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Table 2 Laboratory parameters of infected and non-infected bilomas (median, range)
Laboratory parameters

Infected bilomas

Non-infected bilomas

P-value

Bilirubin in mg/dl

1.6 (1.1–4.0)

1.1 (0.3–29.2)

0.2119

Gamma-GT in U/l

465 (93–1125)

274 (35–1228)

0.2619

GOT in U/L

104 (63–211)

51 (19–174)

0.0043

GPT in U/L

95.5 (25–194)

54 (7–276)

0.0852

non-interventional group presented a resolution rate of
80% (4/5; follow-up median: 19 days, range 6–55 days). 2
patients of the intervention group and 2 patients of the
wait and see group were lost to follow-up. 6 patients
died during the follow-up period. Patients deceased due
to end-stage malignancies (3/6) or due to non-biloma
associated septic complications after liver transplantation (3/6). One patient was converted to surgery after
failure of CT-, and ERC-guided drainage.

Table 3 Spectrum of pathogens of biloma
Microorganisms

Absolute
frequency

Percentage

all microorganisms

121

100.0%

Aerobe gram-positive bacteria

48

39.7%

Enterococcus spp.

39

32.2%

Enterococcus faecium

27

22.3%

Enterococcus spp. susceptible to
Ampicillin

12

9.9%

5

4.1%

Staphylococcus spp.
Coagulase negative staphylococcus

4

3.3%

Staphylococcus aureus

1

0.8%

3

2.5%

3

2.5%

Other gram-positive bacteria

2

1.7%

Aerobe gram-negative bacteria

54

44.6%

Enterobacteriacae

Streptococcus spp.
Streptococcus viridans

52

43.0%

Enterobacter spp.

16

13.2%

Escherichia coli

13

10.7%

Klebsiella spp.

12

9.9%

Citrobacter spp.

9

7.4%

4

3.3%

Pseudomonas aeruginosa

2

1.7%

Stenotrophomas maltophilia

2

1.7%

Other gram-negative bacteria

1

0.8%

Anaerobe bacteria

4

3.3%

4

3.3%

12

9.9%

Candida spp.

11

9.1%

Saccharomyces cervisiae

1

0.8%

Non-Fermenters

Clostridium perfingens
Fungi

Discussion
In the current study, aetiology, clinical presentation,
spectrum of pathogens, therapy options and therapy
complications of biloma are retrospectively investigated
in a group of 32 patients. In line with the present study,
the majority of biloma cases are described after hepatobiliary surgery: 65.6% of patients developed one or more
biloma after liver transplantation, cholecystectomy or
after hepatic resection. Guillaud et al. retrospectively
screened 1001 patients undergoing hepatic resection for
post-operative complications and found an incidence of
bilomas of 4.2% (42/1001) [11]. Safdar et al. [7] investigated the occurrence rate of biloma after liver transplantation. Of the 492 patients who received liver
transplantation, 57 patients (11.6%) developed a biloma
after a median interval of 9.1 weeks (2–377 weeks). In
our study, median time to diagnosis was 8.6 weeks
(range 2 weeks - 31.1 months) after liver transplantation.
Concerning non-surgical aetiologies, most biloma developed after endoscopic retrograde cholangiography
(ERC). In literature, incidence of biliary leakage of patients undergoing ERC is less than 0.5% [12, 13].
Dependent on the extent of the biliary injury, biliary
leakage can either close spontaneously or lead to the development of biloma. Furthermore, 2 patients developed
biloma after TACE and one after photodynamic treatment for cholangiocelluar carcinoma. In a former study
by Zhang et al. [14], complications rate of 1923 patients
with 4695 TACE procedures was analysed. The incidence of biloma was approximately 1% in this study.
Few cases include the occurrence of biloma after spontaneous stone-filled gallbladder perforation [10], after
alithiasic cholecystitis [15] or post traumatic as described after a stab wound for one of the patients of our
present study.
Corresponding to the literature, icterus, fever and abdominal pain were the leading clinical symptoms [7–9,
16]. One third of biloma patients were asymptomatic as
already reported by Safdar et al. [7]. Symptomatic patients in our study had a significantly longer hospital
stay duration than asymptomatic patients. However, the
size of bilomas seems not to be decisive for symptoms
or clinical course. Nevertheless, patients with multiple
bilomas presented more frequently clinical symptoms
compared to patients with only one biloma, although
this difference was not significant.
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Table 4 Interventional therapy of initial hospital stay and interventional therapy considering all follow-ups (CT: CT-guided puncture,
ERC: endoscopic retrograde cholangiographic guided puncture and stenting, PTCD: percutaneous transhepatic cholangiodrainage,
SGP sonographic-guided puncture)
Therapy

Number of patients
during initial hospital stay

Proportion of patients (%)
during initial hospital stay

Number of patients
during clinical follow-up

Proportion of patients (%)
during clinical follow-up

7

21.9%

6

18.8%

CT

1

3.1%

2

6.3%

ERC

5

15.6%

5

15.6%

PTCD

1

3.1%

1

3.1%

ERC, SGP

3

9.4%

2

6.3%

ERC, CT

7

21.9%

5

15.6%

ERC, SGP, CT

1

3.1%

1

3.1%

PTCD, SGP

2

6.3%

2

6.3%

PTCD, CT

1

3.1%

1

3.1%

Wait-and-see approach
No intervention
Single modal therapy

Multimodal therapy

Rendezvous, SGP

2

6.3%

1

3.1%

Rendezvous, SGP, CT

0

0.0%

1

3.1%

ERC, PTCD (no rendezvous)

1

3.1%

1

3.1%

ERC, PTCD, CT

1

3.1%

2

6.3%

ERC, SGP, CT, PTCD

0

0.0%

1

3.1%

0

0.0%

1

3.1%

Surgery
Biloma abscess resection

The pathogen spectrum of bilomas resembles the
cholangitis’ pathogen spectrum. The group of Enterobacteriacae and Enterococcus spp. were the most frequent
pathogens isolated from bilomas. In a previous study
[17], we analysed the spectrum of pathogens of 447
cholangitis episodes: Enterococcus spp. followed by E.
coli and Klebsiella spp. were the most frequently isolated
pathogens. Other studies analysing the pathogen
spectrum of acute cholangitis also found the group of
Enterobacteriaceae and Enterococcus the most common
pathogens in acute cholangitis [18–21]. Concerning antimicrobial resistance, the current data showed a relatively
high proportion of multiresistant bacteria. In 8/32
patients Enterobacteriaceae with a Third-GenerationCephalosporine resistance (ESBL/AmpC) or Vancomycin
resistant Enterococcus faecium were isolated. The high
incidence of multiresistant bacteria might be related to
Table 5 Complications of interventional therapy
Complication of
interventional therapy

ERC
(n = 147)

PTCD
(n = 41)

Rendezvous
(n = 11)

Cholangitis

2 (1.4%)

2 (4.9%)

1 (9.1%)

Pancreatitis

1 (0.7%)

–

–

Bleeding

2 (1.4%)

–

–

Perforation

–

1 (2.4%)

–

the high proportion of seriously ill patients. 7 patients
developed bilomas after liver transplantation, 13 patients
suffered from tumour disease and 6 patients deceased
during the follow-up due to severe pre-existing conditions. No patients died due to infected biloma. In the
setting of oncologic patients or patients undergoing surgery, susceptibility to Health care associated infections
seems to be prominent [22, 23]. Thus, probability of
antimicrobial treatment in this patient group is higher,
promoting antimicrobial resistance.
Interventional drainage approaches of bilomas including ERC, PTCD, CT- or sonographic-guided puncture
(SGP) and rendezvous intervention seems to be safe and
effective. Follow-up analyses revealed complete resolution of bilomas in 78.3% in the intervention group.
The overall complication rate was 4.8%. The majority of
complications had a mild course. Perforation occurred
in one patient, who was conservatively treated. Only one
patient had to be converted to surgery.
Limitations of this study include the recruitment of
patients based on an endoscopic database and hereby
selecting more patients with extensive morbidity, which
may have influenced the generalizability of the results of
the study. Patients with extensive (co)morbidities are
more prone to infections, may receive more frequently
antibiotic treatment and therefore have a higher risk of
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acquiring multiresistant bacteria than patients with less
comorbidities. However, one major aim of the study was
to show that endoscopic treatment is safe and efficient for
patients with bilomas. Furthermore, due to the high
proportion of patients with antibiotic treatment initiated
either because of a concurrent, non-biloma associated
infection focus (i.e. pneumonia, urinary tract infection) or
prophylactic reasons (i.e. endocarditis prophylaxis), the incidence of infected biloma might be underestimated in
our study cohort. Further drawbacks of the study are its
single-centre character and its retrospective study design.
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