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A giant and insidious subphrenic biloma formation
due to gallbladder perforation mimicking
biliary cystic tumor: A case report
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Abstract. Gallbladder perforation (GBP) represents a rare,
but potentially life-threatening, complication of acute chole-
cystitis. GBP is subdivided into three categories whereas the
development of biloma is extremely rare. The present case
study reports on a 40-year-old man with a 10-year history of
calculus cholecystitis, who was referred to The First Affiliated
Hospital of Nanjing Medical University (Nanjing, China) for
the surgical treatment of an emerging massive hepatic entity
with insidious symptoms and normal laboratory tests. A
preoperative imaging study demonstrated the collection with
internal septations and mural nodules, but no visible commu-
nication with the biliary system. Given the suspected biliary
cystic tumor, a laparotomy was performed and the lumen
was scattered with papillae. An intraoperative frozen section
examination illustrated a simple hepatic cyst. Biochemical
analysis of the collection and histopathology of the gallbladder
and capsule substantiated the diagnosis of biloma formation
due to GBP. The purpose of the present case report was to
demonstrate how a pinhole-sized perforation with extravasa-
tion of unconcentrated bile from the gallbladder may result
in insidious clinical presentation and an undetected leak
site. According to the clinicopathological characteristics and
composition, formation of biloma should be classified as type
IV GBP. To differentiate bilomas with intracystic septations
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and mural nodules from BCTs is difficult via a preoperative
examination, and the definitive diagnosis should be based on
a histological examination. Laparotomy with frozen section
examination may be the optimal approach in such a case.

Introduction

Gallbladder perforation (GBP) represents a rare, but poten-
tially life-threatening, complication of acute cholecystitis, with
an incidence rate of 0.8-4.8% and a mortality rate of 9.5-16%
as reported in recent studies (1-4). The proposed mechanism
of GBP is gallbladder wall ischemia and necrosis triggered by
intense inflammatory reaction, and intracholecystic hyperten-
sion caused by calculi impacted in the cystic duct (5). Acute
abdominal pain accompanied by fever or nausea and vomiting
portends the onset of perforation. However, clinical discrimi-
nation from uncomplicated acute cholecystitis is difficult due
to overlapping signs and symptoms, leading to a delay in diag-
nosis and poor results (3,6). Radiological evaluations serve a
vital role in early identification and appropriate intervention.
Although focal disruption of the wall is the definitive imaging
finding of GBP, small perforations may escape detection, and
preoperative diagnosis therefore remains challenging (7).

Based on the clinicopathological findings of Niemeier in
1934 (8), GBP is subdivided into three categories: Type I pres-
ents an acute status with generalized biliary peritonitis; type II
is characterized as a subacute stage with abscess formation
and localized peritonitis; and type III is a chronic procedure,
with the development of fistula between gallbladder and
another viscus. Subacute perforation is the most common
type, followed by acute and chronic perforations, whereas the
development of biloma is extremely rare (5,9).

In the present study, a case of a giant and asymptomatic
subphrenic biloma formation secondary to GBP without
visualized defects, and mimicking a biliary cystic tumor, is
reported.

Case report
In December 2015, a 40-year-old man with a 10-year history

of calculus cholecystitis was referred to The First Affiliated
Hospital of Nanjing Medical University (Nanjing, China) for
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surgical treatment of an emerging massive subphrenic entity
without abdominal pain, fever, jaundice, nausea or omitting.
The patient had been admitted to the local hospital two months
earlier for conservative treatment of an acute attack of chronic
cholecystitis. An initial computed tomography (CT) scan was
unremarkable, apart from calculus cholecystitis. The patient's
medical history was negative for abdominal trauma and
surgery.

An abdominal examination revealed a palpable hard
mass in the right upper quadrant (RUQ) without tenderness.
Abnormal laboratory findings included mild elevation of total
and direct bilirubins (1.7 and 0.8 mg/dl, respectively), alkaline
phosphatase (199.3 U/l) and vy-glutamyltransferase (98.6 U/l).
Levels of peripheral blood count (white blood cell count,
5.42x10%/1; neutrophils, 57%; hemoglobin, 144 g/1; platelet
count, 187x10%1), liver enzymes (aspartate transaminase,
31.3 U/I; alanine transaminase, 34.5 U/l) and tumor markers
(carcinoembryonic antigen, 1.1 ng/ml; a-fetoprotein, 4.0 ng/ml;
carbohydrate antigen 19-9, 0.7 U/ml) were all within normal
limits.

A repeat CT scan revealed a well-circumscribed, hepatic
cystic lesion, measuring approximately 20.4x15.4 cm, without
enhancement (Fig. 1). Magnetic resonance imaging (MRI)
revealed a hepatic mass that was revealed by a homogenously
iso-intensity signal on a T1-weighted image, with hyper-inten-
sity and also several iso-intensity septations and small
mural nodules on a T2-weighted image (Fig. 2A). Magnetic
resonance cholangiopancreatography (MRCP) demonstrated
the gallstones and subphrenic collection, without any visible
communication with the biliary system (Fig. 2B).

A biliary cystic tumor (BCT), particularly cystad-
enocarcinoma, was highly suspected, based on the intracystic
septations and mural nodules that were demonstrated on the
MR images. Therefore, a laparotomy was performed, and an
intraoperative examination revealed that the greater omentum
had adhered to the undersurface of the entity and gallbladder
densely (Fig. 3A). Approximately 4,000 ml dark-yellow fluid
was aspirated, and the lumen was scattered with papillae
(Fig. 3B). Given the suspected BCT and its malignant poten-
tial, a frozen section examination was performed at the time of
performing the fenestration, which illustrated a simple hepatic
cyst. The cyst wall was peeled off from the hepatic capsule
and the right diaphragm with ease following cholecystectomy.
Histopathology of the gallbladder illustrated an ulcerative
episode of a chronic-recurring calculus cholecystitis with
focal granulation tissue formation. Microscopically, the wall
was made up of fibrous tissue without epithelial lining, which
indicated that the fluid collection produced encapsulation by
inducing a mild inflammatory response and fibrosis (Fig. 4).
The aspiration fluid contained bile (total bilirubin, 8.3 mg/dl),
and was negative on culture, further substantiating the diag-
nosis of biloma. The patient had an uneventful postoperative
course and was discharged 7 days after the operation. There
was no recollection, or any other associated complaint after
follow-up for 6 months.

Written informed consent was obtained from the patient for
publication of this case report and accompanying images, and
the study was approved by the ethics committee of The First
Affiliated Hospital of Nanjing Medical University (Nanjing,
China).

Discussion

Biloma was first coined by Gould and Patel (10), but was
redefined as intra- or extra-hepatic bile collection outside
the biliary tree with well-demarcated capsule in 1983 by
Kuligowska er al (11). Iatrogenic biliary injury, particularly
cholecystectomy, is the predominant causative factor, followed
by blunt abdominal injury (12,13).In certain cases, spontaneous
biloma formation may occur, and this is usually associated
with bile duct disruption, but rarely with GBP (13-16). Acute
perforation of the gallbladder generally presents as general-
ized peritonitis followed by sepsis syndrome, ascribed to the
abrupt release of concentrated bile into the peritoneal cavity.
However, in certain instances, a low-grade and chronic bile
leakage from the gallbladder becomes encapsulated to form
a biloma.

Abdominal discomfort or pain (predominantly in the
RUQ), accompanied by fever, is the most common clinical
presentation of bilomas. Jaundice, nausea and vomiting
are often present as a result of extrinsic compression of the
biliary or digestive system, whereas certain patients may be
asymptomatic. Laboratory findings consist of leukocytosis
with neutrophilia and liver dysfunction, although the values
obtained may be non-specific, and a few patients have no
abnormalities at the time of diagnosis (12).

Abdominal ultrasonography (US) is usually the initial
modality to detect fluid collections, and the underlying
pathology for its non-radiation and accessibility. On US
images, bilomas present as well-circumscribed, anechoic
and encapsulated masses with or without internal debris
and septa (7,12). However, a variety of intraperitoneal cystic
lesions have overlapping features, including hematoma,
hepatic cyst, abscess and pseudocyst. An enhanced CT scan
is a sensitive modality to confirm the collection, as well as for
the identification of the distribution and adjacent anatomy (17),
whereas the MRI technique is superior in delineating the fluid
homogeneity and differential diagnosis. Low-signal intensity
within the collection on T2-weighted sequences indicates the
presence of components. MRCP sequences are of value to
depict the course of the biliary system, and the communica-
tion between cystic lesions and bile ducts. CT cholangiography
and cholescintigraphy are non-invasive and effective means
of demonstrating the presence and site of biliary excretion,
complementing the MRCP in selected cases and avoiding the
requirement for endoscopic retrograde cholangiopancreatog-
raphy or percutaneous transhepatic cholangiography (18,19).
In exceedingly rare cases, however, a pinhole-sized perfora-
tion may escape detection on medical imaging, even when
intraoperative cholangiography is performed (20).

Multiple imaging modalities and the clinical history are
warranted for the diagnosis of biloma, but the diagnosis is
confirmed by demonstrating a communication with the biliary
system or the biochemical analysis of the fluid collection.
Although rare, BCTs should be suspected for a cystic neoplasm
of liver, particularly with septum-like structures and suspicious
intracystic components, as in our case study (21). However,
hematological analysis and tumor markers are non-specific for
distinguishing BCTs from other hepatic cystic masses (21,22).
Given the suspected BCT, image-guided needle aspiration
cytology or biopsy is not implemented, due to high false
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Figure 1. Axial abdominal computed tomography scan, revealing a massive
cystic lesion without identifiable capsule, distorting the liver configuration.
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Figure 2. Magnetic resonance imaging and magnetic resonance choangio-
pancreatography scans of the cystic lesion. (A) The collection was revealed
to be hyper-intensive on an axial T2-weighted image, with some iso-intensity
septations (illustrated by the red arrows) and small mural nodules (illustrated
by the white arrows). (B) A magnetic resonance cholangiopancreatography
image illustrating a giant subphrenic collection and gallbladder stones
(shown by the white arrow), although there was no visible communication
between the lesion and gallbladder.

negative results and the risk of peritoneal dissemination (23).
Furthermore, an elevated bilirubin concentration in the aspira-
tion fluid cannot be considered as a conclusive parameter to
discriminate bilomas from BCTs with bile duct communica-
tion (24,25). In the present case study, intraoperative detection
of scattered papillomas highlighted our suspicion of BCT.

Figure 3. Intraoperative images (A) demonstrating the greater omentum
adhered to the undersurface of the collection densely, and (B) scattered
papilla inside the capsule (shown by the white arrow) and subphrenic portion
of the lesion (shown by the yellow arrow).
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Figure 4. Routine pathology demonstrated that the capsule comprised fibrous
tissue without epithelial lining (hematoxylin and eosin stain; magnification,
x100).

Under such circumstances, a frozen section examination is
mandatory to differentiate benign from malignant lesions,
and the definitive diagnosis should be based on histological
examination (26). As such, suspected BCTs should be treated
with surgical resection when feasible.

As for biloma, without timely intervention, the collec-
tion may progress to an infected abscess, and become fatal.
Management of individual patients depends on the etiologies,
symptoms, tumor-associated factors and the medical condition
of the patient. Typically small and asymptomatic bilomas can
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be monitored periodically whereas, in cases with large-sized
and infected lesions, or where the patient is medically unfit for
surgery, percutaneous drainage is the appropriate approach,
and may suffice for the evacuation of bilomas. Adjunct thera-
pies, including percutaneous transhepatic biliary drainage
(PTBD) and an endoscopic technique, are mandatory to facili-
tate healing of the defect in persistent cases, and these yield
satisfactory results (15,27,28). As a general rule, endoscopic
intervention is responsive for perforations located distally
to the confluence of the left and right hepatic duct, whereas
PTBD is responsive for perforations located proximally to
the confluence. Surgical treatment may be warranted in cases
refractory to minimally invasive management, or in dealing
with the etiology.

There are few reports on biloma formation due to GBP, but
all cases have featured radiological discontinuity of the gall-
bladder wall (13,15,16). Tiny extravasation of unconcentrated
bile from the gallbladder and relatively large subphrenic space
should have been responsible for the insidious symptoms,
normal laboratory tests and undetected perforation site in our
patient, and preoperative diagnosis represented a challenge. To
the best of our knowledge, this is the first report of a giant
and asymptomatic subphrenic biloma formation after calculus
cholecystitis without visualized defects and mimicking a
biliary cystic tumor.

In conclusion, GBP is subdivided into three categories,
whereas the formation of biloma is rare, and should be
classified as type IV (13). A pinhole-sized perforation with
extravasation of unconcentrated bile from the gallbladder may
result in insidious clinical presentation and an undetected leak
site. Preoperative differentiation of bilomas with intracystic
septations and mural nodules from BCTs is difficult, and the
definitive diagnosis should be based on histological analysis
of the resected specimen. Laparotomy with a frozen section
examination may be the optimal approach for discriminating
benign from malignant lesions in cases of patients who are fit
for surgery.
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