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Abstract. Biliary mucinous cystic neoplasms are very
rare tumors of the biliary tract with malignant potential.
Preoperative diagnosis is challenging, as clinical, biochemical
and radiological features are not specific. Surgical resection
with negative margins is the gold standard treatment for these
uncommon lesions. A 55‑year‑old woman presented at the
Third Department of Surgery (Attikon University Hospital,
Athens, Greece) with a history of mild right upper quad‑
rant (RUQ) abdominal pain and jaundice. A 2‑cm lesion in
the distal common bile was identified by imaging. Following
discussion in our multidisciplinary board meeting the patient
underwent a pylorus preserving pancreatoduodenectomy, and
histopathological examination revealed an ovarian‑stromal
type intraductal mucinous cystic neoplasm of the extra
hepatic biliary. Since biliary mucinous cystic neoplasms are
characterized by malignant transformation and high rates of
recurrence, surgical resection with negative margins is the
treatment of choice for both non‑invasive and invasive biliary
mucinous cystic neoplasms.
Introduction
Biliary mucinous cystic neoplasms (BMCNs) are rare tumors
accounting for <5% of all cystic lesions of the intrahepatic and
extrahepatic biliary tree (1). BMCNs are strongly associated
with female sex and present in their fourth and fifth decade
of life (1). These mucus secreting or, less commonly, serous
epithelium cystic lesions have been also referred to as ‘biliary
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cystadenoma’ and ‘biliary cystadenocarcinoma’ (2). In 2010,
the World Health Organization (WHO) categorized them into
non‑invasive BMCNs with low‑, intermediate‑, or high‑grade
intraepithelial neoplasia and BMCNs with an invasive compo‑
nent (2,3). Although, up to 85% of BMCNs are intrahepatic,
primary BMCNs of extrahepatic biliary tract have also been
described (4,5). Surgical resection with negative margins is the
treatment of choice, and its extent is dictated by the localization
of the lesion, as such it may include hepatectomy or extended
hepatectomy with Roux‑en‑Y reconstruction or resection of
extrahepatic biliary tree, while regional lymphadenectomy is
not widely recommended (6,7).
We herein present a rare case of a primary extrahepatic
BMCN in a middle‑aged female patient who presented with
mild jaundice and underwent pancreaticoduodenectomy as a
therapeutic strategy.
Case report
A 55‑year‑old female patient presented to our department
with a history of right upper quadrant (RUQ) pain associated
with jaundice and weight loss. She did not report any signs
or symptoms of acute cholangitis. Her physical examination
was notable for a mild pain on palpation in the RUQ and for
a remarkable scleral icterus. On auscultation, bowel sounds
were normal, with no sign of bowel obstruction. Laboratory
evaluation revealed hyperbilirubinemia, with a serum
total bilirubin of 9.4 mg/dl, alkaline phosphatase (ALP) of
250 U/l, γ‑glutamyltransferase (γ GT) of 200 U/l and aspar‑
tate transaminase (AST) and alanine transaminase (ALT)
of 50 and 40 U/l, respectively. Moreover, regarding tumor
markers, only a mild elevation of CA 19‑9 (103 kU/l) was
detected. Her past medical history was unremarkable. The patient
underwent magnetic resonance imaging scan (MRI/MRCP),
which revealed an ~2 cm lesion located in the distal common
bile duct, resulting in an excessive upstream extrahepatic and
intrahepatic dilation (Fig. 1). Endoscopic retrograde cholangi‑
opancreatography (ERCP) confirmed dilatation of the biliary
tree and a large filling defect of distal CBD, while a notable
amount of mucus was shown within the CBD. Given the origin
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cyst‑lining epithelial cells were diffusely positive for MUC5AC
(Fig. 2). More specifically, for MUC5AC immunochemistry we
used Thermo Fisher Scientific antibody (REF M5‑145‑P) with
a dilution of 1/150 in room temperature. Duration of primary
antibody incubation is 30 min (no linker) and the slides were
scanned on D‑Sight 200 fluo (A. Menarini Diagnostics). A
hypercellular spindle‑cell stromal component, exhibiting
variable degrees of fibrosis accompanied the overlying
epithelium without any histopathological elements indicating
invasive growth. Stromal cells exhibited immunoreactivity for
estrogen and progesterone receptors. Multiple calcifications
along with bilirubin debris and agglomerates of basophilic
microorganisms were also observed. Granulation tissue forma‑
tion was evident in various areas of the tumor. The neoplasm
was signed out as an intraductal mucinous cystic neoplasm of
the extra hepatic biliary tract, with low‑grade dysplasia.
Discussion

Figure 1. Preoperative MRI/MRCP of the patient. (A) MRI showing a 2‑cm
lesion located in the extrahepatic biliary tree (highlighted using a white
arrow). (B) MRCP imaging revealing the characteristic upstream dilatation
of the intrahepatic biliary tree, which was caused by the tumor (arrow).
MRCP, magnetic resonance cholangiopancreatography.

of the cystic lesion at the very distal CBD and the uncertainty
about the malignant potential of the lesion, our hospital's multi‑
disciplinary tumor board suggested radical surgical treatment.
Accordingly, the patient underwent pylorus‑preserving
pancreatoduodenectomy. The patient's postoperative course
was complicated by a small intrabdominal abscess near the
pancreaticojejunostomy, which was successfully treated with
computed tomography (CT)‑guided aspiration and intravenous
administration of antibiotics. The rest of her postoperative
course was uneventful and she was discharged on 15th post‑
operative day. Twenty‑four months postoperatively, the patient
remains disease‑free in excellent clinical condition.
Histopathological examination of the resected specimen
revealed the presence of a cystic neoplasm consisting of mucin
producing columnar epithelium, accompanied by ovarian‑type
stromal elements. Minor dysplastic foci were observed
throughout the neoplastic epithelium. Abundant apical mucin
was evident both through Hematoxylin and eosin (H&E)
and Alcian blue histochemical staining, and the neoplastic

BMCNs of the intrahepatic and extrahepatic biliary tree,
formerly known as bile duct/biliary cystadenoma and biliary
cystadenocarcinoma, represent an extremely rare entity,
characterized by the presence of ovarian‑type stroma (3,8).
Besides their more common localization in the intrahepatic
biliary tree, they can also develop in the extrahepatic biliary
tract (9,10). According to current literature, BMCNs repre‑
sent less than 5% of non‑parasitic hepatic cystic lesions and
so far, only few case reports of these rare lesions have been
published (11,12). In 85‑95% of cases, patients diagnosed with
BMCNs are middle‑aged women commonly asymptomatic or
presenting with non‑specific symptoms and signs, thus, the
clinical diagnosis is highly incredibly challenging (11,13,14).
Interestingly, a case report of a young woman with
intrahepatic BMCN with extrahepatic growth has also been
published (10). This fact indicates the potential relationship
of this entity with female‑sex. The differential diagnosis of
BMCNs includes hydatid cysts, simple benign liver cysts,
liver abscess and mucinous cystic neoplasms with associated
invasive carcinoma (11). Furthermore, similarly with our
case, Pattarapuntakul et al (10) described a young woman
presented with mild jaundice and impaired liver function in
biochemical laboratory tests. Both our case and case published
by Pattarapuntakul et al (10) underwent an MRI/MRCP and
ERCP, while our case did not have an endoscopic ultrasound.
Our patient underwent a Whipple procedure, and in contrast,
surgical team decide to perform a left hepatectomy, because
the tumor was intrahepatic with an extrahepatic growth. To
our knowledge, our case is one of the few totally extrahepatic
BMCNs, which treated with a pylorus‑preserving Whipple
procedure.
In 2000 the classification by WHO included the terms bile
duct cystadenoma and cystadenocarcinoma, defined as cystic
tumors, that were characterized only by mucus‑secreting or,
less commonly, serous epithelium (8). Moreover, ovarian‑type
stroma was not a mandatory criterion for histological diag‑
nosis of these kind of lesions (2,8). With regards to the current
classification by WHO (2010), BMCNs are defined as epithelial
cystic lesions associated with ovarian‑type mesenchymal
stroma (3). They are divided into non‑invasive and invasive
BMCNs, whilst non‑invasive lesions are further classified into
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Figure 2. Histopathological evaluation of the patient. The neoplasm consisted of multiple cystic formations of various sizes accompanied by underlying
hypercellular ovarian type stroma (Η&Ε; magnification, x10). Inset 1 (Η&Ε; magnification, x20). highlights that the neoplastic epithelium consisted of
bland, cuboidal, columnar cells, which only occasionally exhibited minimum, low‑grade dysplastic changes with disruption of normal basal cellular
orientation. Inset 2 shows that MUC5AC was strongly and diffusely positive in epithelial cells (magnification, x20). Ins, inset; MUC5AC, mucin 5AC,
oligomeric mucus/gel‑forming.

three histological subtypes according to the grade of epithelial
atypia: Low‑, intermediate‑ and high‑grade intraepithelial
neoplasia (3,15). Although, intrahepatic or extrahepatic
BMCNs with invasive component are characterized as
malignant tumors, the presence of cell atypia in the histological
evaluation of BMCN suggests also significant malignant
characteristics (15). On the other hand, non‑invasive BMCNs
with anaplastic cell morphology are defined as neoplasms with
high‑grade intraepithelial neoplasia (3).
Several theories have been described about the presence
of ovarian‑type mesenchymal stroma in liver and extrahepatic
biliary tract (16,17). It is known that during embryogenesis,
the location of gonads, normally, is under the diaphragm and
dorsally to the liver, extrahepatic biliary tree and pancreatic
tail (16,17). Additionally, the morphology of embryonic peri‑
toneum in this specific location is characterized by activated
cells that might reveal an evidence of relationship between
gonads and developing liver, biliary tree and pancreas (16).
These ectopic ovarian deposits might develop the tumors
known as BMCNs by stimulating the proliferation of adjacent
biliary or pancreatic ducts (18).
While differentiating BMCNs from other entities is
very demanding, selecting the appropriate preoperative
imaging studies in order to diagnose them is a challenging
process. Preoperative imaging assessment usually includes
Ultrasonography (US), CT and magnetic resonance imaging
(MRI) (19). BMCNs are usually characterized by specific
radiological features on CT and MRI, such as the presence of a
multi‑loculated and well‑defined cyst, internal septations, thick

capsulated cystic wall and less commonly a solid papillary
component (20,21). An associated significant upstream ductal
dilation can be identified secondary to bile flow obstruction by
the tumor, as in our case. Preoperative ERCP and percutaneous
transhepatic cholangiopancreatography (PTC) are useful
in demonstrating the communication between BMCNs
and biliary tract, while intra‑operative cholangiography
might also be a useful modality in diagnosing extra‑hepatic
BMCNs (22,23). Radiological findings such as irregular and
thickened cystic wall, papillary projections, hypervascular
mural solid nodules and calcifications suggest an increased
suspicion of an invasive BMCN (23). However, preoperative
imaging modalities cannot effectively distinguish benign from
malignant BMCNs (15).
As BMCNs have a malignant potential and their
preoperative differentiation from invasive BMCNs is
extremely difficult, thus, the most efficient curative treatment
of choice for all patients diagnosed with BMCNs and who are
surgical candidates, is radical surgical resection (24). Negative
margins are recommended but wide resections are not manda‑
tory. Due to high recurrence rate, these lesions should be
treated regardless of their invasiveness (25). As such, even
a low‑grade non‑invasive BMCN should be treated with
complete surgical resection (15). Enucleation with negative
margins is a valid alternative option for large lesions which
are located to the central liver segments and are associated
with important structures such as big vessels or large bile
ducts (7). Other more conservative approaches like marsupial‑
ization, internal Roux en Y drainage, aspiration and sclerosing
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agents application are associated with high rates of complica‑
tions (6,7). Finally, liver transplantation has been described for
unresectable cases including recurrent or giant tumors (26,27).
Only few cases of patients with BMCNs who were treated
with chemoradiotherapy, have been described (15,24). In 2009,
Vanags et al (18) reported the beneficial impact of systemic
5‑fluoruracil‑based chemotherapy in a patient diagnosed with
recurrent and metastatic disease 41 months after the surgical
resection of an invasive BMCN. In another case, as the patient
was not candidate for major hepatectomy, hepatic arterial
infusion of cisplatin was used (28). The outcome of this thera‑
peutic option was a remarkable reduction of the tumor's size
from 12 cm to 2cm (28). In addition, in a case series conducted
by Läuffer et al (24), three patients received chemoradiation
as the primary treatment and their 5‑year overall survival rate
was approximately 35%.
As BMCNs are very uncommon tumors and only few studies
describing these lesions have been published, it is very difficult
to establish their prognosis. However, it seems to depend both
on the presence or absence of invasion and the margin resection
status. Moreover, Zen et al (29) reported that 24 patients with
non‑invasive BMCN, who were surgically treated, had a median
overall survival rate of 47 months. They also described that an
incomplete resection of the lesion lead to a significantly high
recurrence rate (29). Almost 20% of patients with non‑invasive
BMCNs who had a R1 resection or no surgical treatment at
all, can develop malignant transformation of the tumor (20).
In terms of prognosis of invasive BMCNs, they have consider‑
ably better prognosis after R0 resection compared with other
primary malignant hepatic lesions, such as hepatocellular
carcinoma (HCC) and cholangiocarcinoma (13,15,24). More
precisely, the 5‑year survival rate of surgically treated patients
with malignant BMCNs ranges from 65 to 70%, while the
5‑year survival rate of HCC and cholangiocarcinoma is
around 40 and 22%, respectively (15). Interestingly, BMCNs
have better prognosis in comparison to intraductal papillary
mucinous neoplasms (IPMN) after surgical resection (15,30).
Kubota et al (30) reported that the 5‑year survival rate was
100% in patients with BMCNs after R0 resection, while in
patients with biliary IPMN was 84%. A periodical postop‑
erative follow‑up with the already known imaging modalities,
is mandatory, in order to prevent recurrence of BMCNs,
especially in invasive BMCNs (31).
In conclusion, BMCNs are very rare entities, located
in intrahepatic and extrahepatic biliary tree character‑
ized by a very challenging preoperative diagnosis, as their
clinical, biochemical and radiological features are not specific.
Surgical resection with negative margins is the treatment of
choice for both non‑invasive and invasive BMCNs. Finally,
due to malignant potential of these lesions and the high rates
of recurrence, a meticulous postoperative surveillance is
recommended.
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