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Mucoepidermoid carcinoma of the bile duct is a rare entity. Only one mucoepidermoid carcinoma from the common bile duct has
been reported in the Korean literature. Herein, we present the first in the English literature. The tumor arose in the intrapancreatic
(distal) common bile duct in an 83-year-old woman who presented with obstructive jaundice and elevated liver enzymes. The
tumor invaded the underlying pancreas and peripancreatic adipose tissue and showed pagetoid spread into the extrapancreatic
common bile duct and cystic duct. The tumor exhibited nests of malignant cells with diffuse CK7 and MUC1 positivity. The basal
cells were p63 and CK5/6 positive. The luminal cells were stained with carcinoembryonic antigen, MUC5, and mucicarmine and
were focally positive for CK20. There was focal MUC4 staining on the apical luminal border. The neoplastic cells were negative for
MUC2 and HER2-neu. We discuss the clinical presentation, diagnostic features, immunohistochemical profile, and prognosis of
mucoepidermoid carcinoma of the common bile duct. The features of this neoplasm are further compared with mucoepidermoid
carcinoma of the hepatobiliary system, adenosquamous carcinoma, and mucoepidermoid carcinoma of other organs.

1. Introduction

Mucoepidermoid carcinoma (MEC) occurs in various organs
including the salivary glands, lung, and pancreas [1–3]. Its
presence in the biliary system is rare [4–16]. Only one case of
mucoepidermoid carcinoma arising from the distal common
bile duct has been reported in the Korean literature [10]. We
present the first reported case of mucoepidermoid carcinoma
of the common bile duct in the English literature and discuss
the clinical presentation, diagnostic features, immunohisto-
chemical profile, its prognosis when compared to mucoepi-
dermoid carcinoma from other sites, and its most common
differential, adenosquamous carcinoma.

2. Case Presentation

An 83-year-old female was referred to our institution after
being evaluated at an outside institution for obstructive jaun-
dice with elevated liver function tests, where computed
tomography (CT) imaging and magnetic resonance cholan-
giopancreatography (MRCP) revealed dilatation of the intra-
and extrahepatic biliary system with an abrupt cutoff of the
distal common bile duct. No congenital cysts were seen.
The patient underwent a transhepatic cholangiogram and a
transhepatic cholangiocatheter was placed for decompres-
sion. There was initial improvement to the patient’s symp-
toms. However, the direct bilirubin continued to be elevated
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at 6.68mg/dL and the catheter later became dislodged.
Endoscopic retrograde cholangiopancreatogram (ERCP) was
attempted, but it was unsuccessful. Preoperative labora-
tory tests demonstrated elevated cancer antigen 19-9 of
980.2U/mL (normal 0–30.9U/mL), elevated alkaline phos-
phatase of 940U/L (normal 20–130U/L), and hyperbiliru-
binemia of 13.1mg/dL (normal 0.1–1.1mg/dL). The patient
underwent an exploratory laparotomy. Intraoperative ultra-
sound showed a dilated common bile duct (1.3 cm in diame-
ter) with distal obstruction due to a 2.0 cm periductal hypoe-
choic mass (Figure 1(a)). A pylorus-sparing pancreaticoduo-
denectomy (Whipple) procedure was performed. During the
following seven postoperative months, the patient received
4 cycles of chemotherapy with gemcitabine (800mg/m2),
abdominal radiotherapy, and 5-fluorouracil (1575mg/m2) as
radiosensitizer. Four months after completing adjuvant ther-
apy, the patient was found to have multiple ring-enhancing
liver lesions in both lobes,measuring up to 2 cm. Twomonths
later, the patient expired.

The entire tumor was fixed in formalin and embedded
in paraffin. Four-micron sections were cut and stained with
hematoxylin and eosin. Tumor sections were stained with
mucicarmine stain (Dako) and immunohistochemistry using
the Dako EnVision system with the following antibodies:
CK7 (Dako, mouse monoclonal, RTU), CK20 (Dako, mouse
monoclonal, RTU), carcinoembryonic antigen (CEA, Dako,
mouse monoclonal, RTU), p63 (BioCARE, mouse mon-
oclonal, 1 : 20), CK5/6 (Dako, mouse monoclonal, RTU),
MUC1 (BioCARE,mousemonoclonal, 1 : 100),MUC2 (Dako,
mousemonoclonal, RTU),MUC4 (Invitrogen,mousemono-
clonal, 1 : 400), MUC5 (Leica, mouse monoclonal, 1 : 50), and
HER2-neu (c-erbB2, Dako, rabbit polyclonal, 1 : 3000).

Fluorescence in situ hybridization (FISH) was performed
on formalin fixed paraffin embedded tissue using ZytoVision
LSI mastermind-like 2 (MAML2) (11q21) dual-color break-
apart probe according to the manufacturer’s protocol.

Examination of the Whipple specimen with the attached
gallbladder revealed an indurated area around the intrapan-
creatic (distal) common bile duct, measuring 2 × 1.5 × 0.5 cm
(Figure 1(b)). The tumor grossly invaded the underlying
pancreas and peripancreatic adipose tissue but did not invade
the duodenum.The ampulla was grossly unremarkable.

The tumor demonstrated ductal-like nests composed of
epithelial squamoid andmucous cells. Intermediate cells were
sparse (Figure 2(a)). The tumor focally invaded the underly-
ing pancreas and peripancreatic adipose tissue. In addition, it
showed pagetoid spreading into the extrapancreatic common
bile duct and cystic duct but did not invade the gallbladder.
Surgical resection margins were negative. There was direct
extension of carcinoma to one out of 14 lymph nodes and
extensive perineural invasion. The pathologic staging was
pT3 N1Mn/a, based on the AJCC classification 7th edition
[17].

The tumor cells were diffusely positive for CK7 and
MUC1 and negative forMUC2 andHER2-neu.The glandular
luminal tumor cells were positive for MUC5 and CEA
and focally positive for CK20 and MUC4 (apical luminal)
(Figures 2(b)–2(g)). The basal squamoid cells within the

tumor nests were positive for p63 andCK5/6 (Figures 2(i) and
2(j)). Mucicarmine stain highlighted the intracytoplasmic
mucin present within glandular luminal cells in these nests
(Figure 2(h)).The histomorphology and immunohistochem-
ical profile are diagnostic for mucoepidermoid carcinoma.

Interphase fluorescence in situ hybridization (FISH) anal-
ysis for the mastermind-like 2 gene (MAML2) on chromo-
some 11q22 was negative.

3. Discussion

Mucoepidermoid carcinoma of the intra- and extrahepatic
bile ducts is extremely rare. Koo et al. described the only
two cases that have been reported in the perihilar common
hepatic bile duct, and only eighteen cases have been reported
in the intrahepatic bile ducts [4–9, 11–16]. Song et al. of Korea
(Table 1) reported the first mucoepidermoid carcinoma of the
intrapancreatic common bile duct in 2011 [10].

Koo et al. suggested that MEC may be related to Clon-
orchis sinensis infestation with or without chronic bacterial
infection because three of the five reported patients at that
time showed evidence of clonorchiasis and two patients had
primary recurrent pyogenic cholangitis [5]. It has been also
reported that MEC may arise from preexisting congenital
cysts [6, 7] in which the epithelium may transform into
pluripotent intermediate cells, capable of differentiating into
both mucin-secreting and squamous cells [6]. Similarly,
Onoda et al. demonstrated by electronmicroscopy that undif-
ferentiated cells of the pancreatic duct showed multipotency
[3]. Other possible etiologic associations included thorotrast
contrast [8] and intrahepatic stones [6].

The diagnosis of MEC has been established using muci-
carmine and Alcian blue and/or Periodic Acid Schiff (PAS)
stains to demonstrate the presence ofmucinwithin the tumor
[4–8, 11–16]. A few authors used electron microscopy to
demonstrate the presence of tonofibrils or desmosomes in
the squamoid component and mucin granules and microvilli
in the mucus-producing cells [6, 8, 13, 14]. Recent literature
of mucoepidermoid carcinomas of the intrahepatic bile duct
has reported CK7 positivity, one also having diffuse CK20
positivity [4, 6]. The mucoepidermoid carcinoma of the
intrapancreatic bile duct described by Song et al. showed
p16 positivity [10]. In 2005, Handra-Luca et al. examined the
expression of MUC proteins in salivary gland MECs in rela-
tion to their diagnostic and prognostic implications. MUC1
and MUC4 stained the apical portion of glandular tumor
cells and the membrane of intermediate and epidermoid
tumor cells while MUC2 and MUC5AC stained the cyto-
plasm of glandular, mucous, and intermediate tumor cells.
MUC1 expression correlated with shorter progression-free
survival. Complete lack of MUC4 was associated with poor
differentiation, neural invasion, necrosis, and anaplasia [18].
Our case demonstrated diffuse CK7 and MUC1 positivity
staining in both the glandular and basal squamoid cells.
The glandular luminal cells were positive for CEA, MUC5,
and mucicarmine and showed focal apical CK20 and MUC4
positivity. The basal cells were positive for CK5/6 and p63.
Squamoid cells predominated, whereas intermediate cells
were sparse. While a few authors specifically mention scarce
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(a) (b)

Figure 1: (a) Intraoperative ultrasound demonstrating a dilated common bile duct, diameter 1.3 cm. Note a hypoechoic amorphous mass in
the distal lumen of this duct (arrows). (b) Gross picture of the ampullary region showing a 2.0 cm indurated area of the intrapancreatic (distal)
common bile duct.

intermediate cells [4, 11], this is unlike the MEC of the
salivary glands, which have a predominance of intermediate
cell population [1].

Prognosis of mucoepidermoid carcinoma of the hepato-
biliary system is poor. Arakawa et al. reported that one year
after diagnosis of intrahepatic bile duct carcinoma only one
out of seventeen patients was alive and one patient was lost
to followup [4]. Our patient was found to have metastasis
to the liver in her eleventh postoperative month and expired
thirteen months after surgery. Song et al. reported that their
patient was on supportive treatment after developing liver
metastasis twelvemonths after initial treatment (Table 1) [10].
Koo et al. described two patients with tumor in the common
hepatic bile duct; one expired 6 months after surgery and
one was alive ten months after surgery when the cases were
reported [5].

Unlike those with mucoepidermoid carcinoma of the
hepatobiliary system,most patients diagnosedwithmucoepi-
dermoid carcinoma of the salivary glands have a favorable
outcome. The high-grade and MUC1-positive MECs have a
worse prognosis [1, 18].

The chromosomal translocation of mastermind-like gene
family (MAML2) located on chromosome 11q21 with the N-
terminal cAMP response element-binding protein (CREB)
binding domain of CREB-regulated transcription coactivator
1 (CRTC1) at 19q21 has been shown to be a highly specific
translocation in mucoepidermoid carcinomas of the salivary
gland [19]. In the literature, the translocation has been found
anywhere from 40 to 80% of all MECs, with the low and
intermediate grades having a higher percentage of transloca-
tions [19, 20]. Studies have suggested that this translocation is
considered an excellent prognosis in high-risk patients [20].
There are no reports of this translocation in MEC of the hep-
atobiliary system. In our case, no MAML2 translocation was
detected. However, our tumor is a high-grade lesion, and the
high-gradeMECof the salivary glands has a lower percentage
of the translocation. The main differential for mucoepider-
moid carcinoma is adenosquamous carcinoma in various

organs.TheWorld Health Organization defines mucoepider-
moid carcinoma as a tumor characterized by a combination
of mucin-secreting, squamous, and intermediate cells [1],
different from adenosquamous carcinoma [21], which is a
biphasic tumor consisting of two different components. The
adenocarcinoma component contains ductal or glandular
structureswith focal to abundant intracellular or extracellular
mucin while the squamous component is characterized by
infiltrating nests or sheets of polygonal cells with distinct
cellular borders, intercellular bridges, opaque eosinophilic
cytoplasm, and varying degrees of keratinization. The two
different components can be seen separated topographically
within the substance of the tumor or intimately amalgamated
with one another. Our case did not show separate compo-
nents or keratinization. Adenosquamous carcinoma is a rare
subtype of extrahepatic bile duct (EBD) carcinoma, with an
incidence of 2–5% [22]. In a study by Hong et al., it was con-
cluded that patients with EBD adenosquamous carcinoma
had a significantly worse prognosis than those with EBD
adenocarcinoma (11-month verses 32-month median sur-
vival). Moreover, adenosquamous carcinoma patients with a
squamous cell carcinoma component at the advancing edge
had even worse survival time when compared to those with
an adenocarcinoma component (median survival 6 months
versus 29 months) [22].

Due to the limited reported cases of mucoepidermoid
carcinoma in the hepatic bile duct and intrapancreatic
common bile duct, a direct comparison to adenosquamous
carcinoma regarding prognosis is difficult to make. However,
since MECs do not contain pure adenocarcinoma areas to
favorably prognosticate these tumors, we hypothesize that
MECs have even worse prognosis than adenosquamous
carcinoma.Therefore, classical MECs of the bile ducts should
be subcharacterized as amorphological variant different from
adenosquamous carcinoma, like in other organs. More case
series will be needed to determine the clinicopathological
significance for distinguishing mucoepidermoid carcinomas
and adenosquamous carcinomas in the hepatobiliary system.
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(a) (b) CK7

(c) MUC1 (d) CK20 (e) MUC4

(f) CEA (g) MUC5 (h) Mucicarmine

(i) p63 (j) CK5/6

Figure 2: (a) Nest of mucin-secreting tumor cells, lined by squamoid tumor cells (H&E, 20x). (b) Diffuse CK7 positivity (CK7 stain, 20x).
(c) Tumor cells immunoreactive for MUC1 (MUC1 stain, 20x). (d) Glandular luminal mucin-secreting tumor cells focally stained for CK20
(CK20 stain, 20x). (e) MUC4 positivity in the apical aspect of luminal mucin-secreting tumor cells (MUC4 stain, 20x). (f) CEA positivity
in glandular luminal tumor cells (CEA stain, 20x). (g) MUC5 staining in the luminal tumor cells (MUC5 stain, 20x). (h) Mucicarmine stain
highlighting the intracytoplasmic mucin in the tumor cells (mucicarmine stain, 20x). (i) Outer squamoid tumor cells showed diffuse p63
staining (p63 stain, 20x). (j) Outer squamoid tumor cells showed diffuse CK5/6 staining (CK5/6 stain, 20x).

Table 1: Reported cases of mucoepidermoid carcinoma of the distal common bile duct [10].

Author Age, sex Location Size Expansion Treatment Followup

Song et al. (2011) [10] 68, M Intrapancreatic
common bile duct 4.7 cm Lymph node

metastasis (2/17)
5-FU and radiation
total dose 500 cGY)

Developed metastasis to liver.
Patient on supportive care 12
months after initial treatment,
when published.

Moul et al.
(current case)
(2013)

83, F
Intrapancreatic

common bile duct,
cystic duct

2 cm

Infiltrated pancreas
and peripancreatic
soft tissue, lymph
node metastasis

(1/14)

4 cycles of
gemcitabine, 5-FU,

and radiation

Developed metastasis to the liver.
Expired 13 months after surgery.
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In conclusion, we present the second reported case
of mucoepidermoid carcinoma of the intrapancreatic (dis-
tal) common bile duct, which showed aggressive biologi-
cal behavior as the previously reported MEC of the intra-
and extrahepatic bile ducts. Our case emphasizes the use of
immunohistochemistry to characterize MEC and differenti-
ate it from adenocarcinoma and adenosquamous carcinoma.
Awareness of this morphological variant may have important
prognostic implications, which in the future may help to
select and improve the patient selection for adjuvant therapies
and overall survival.

Conflict of Interests

None of the authors have direct or indirect commercial incen-
tive or conflict of interests associated with the publishing of
this paper.

References

[1] R. K. Goode and A. K. El-Naggar, “Mucoepidermoid carci-
noma,” in World Health Organization Classification of Tumors.
Pathology and Genetics of Head and Neck Tumours, L. Barnes,
J. W. Eveson, P. Reichart, and D. Sidransky, Eds., pp. 219–220,
IARC Press, Lyon, France, 2005.

[2] X. Liu and A. L. Adams, “Mucoepidermoid carcinoma of the
bronchus: a review,” Archives of Pathology and Laboratory Med-
icine, vol. 131, no. 9, pp. 1400–1404, 2007.

[3] N. Onoda, S.-M. Kang, S. Sugano, Y. Yamashita, Y.-S. Chung,
and M. Sowa, “Mucoepidermoid carcinoma of the pancreas:
report of a case,” Surgery Today, vol. 25, no. 9, pp. 843–847, 1995.

[4] Y. Arakawa, M. Shimada, T. Ikegami et al., “Mucoepidermoid
carcinoma of the liver: report of a rare case and review of the
literature,”Hepatology Research, vol. 38, no. 7, pp. 736–742, 2008.

[5] J. Koo, J. Ho, and J. Wong, “Mucoepidermoid carcinoma of the
bile duct,” Annals of Surgery, vol. 196, no. 2, pp. 140–148, 1982.

[6] D. Choi, H. Kim, K. S. Lee, K. G. Lee, and C. K. Park, “Mucoepi-
dermoid carcinoma of the liver diagnosed as a liver abscess:
report of a case,” Surgery Today, vol. 34, no. 11, pp. 968–972,
2004.

[7] I. Hayashi, H. Tomoda, M. Tanimoto et al., “Mucoepidermoid
carcinoma arising from a preexisting cyst of the liver,” Journal
of Surgical Oncology, vol. 36, no. 2, pp. 122–125, 1987.

[8] A. L. Lambrianides, A. R. Askew, and I. Lefevre, “Thorotrast-
associated mucoepidermoid carcinoma of the liver,” British
Journal of Radiology, vol. 59, no. 704, pp. 791–792, 1986.

[9] M. Nishiyama, Y. Mizukami, M. Kume et al., “Mucoepidermoid
carcinoma of the intrahepatic bile duct with metastasis to the
cranial skin,” Nihon Shokakibyo Gakkai Zasshi, vol. 109, no. 11,
pp. 1953–1959, 2012.

[10] B. J. Song, J. H. Kwon, J. J. Kim et al., “[A case of primary
mucoepidermoid carcinoma arising from the common bile
duct],”TheKorean Journal of Gastroenterology, vol. 57, no. 5, pp.
319–322, 2011.

[11] S. Katsuda, I. Nakanishi, K. Kajikawa, and S. Takabatake,
“Mucoepidermoid carcinoma of the liver,” Acta Pathologica
Japonica, vol. 34, no. 1, pp. 153–157, 1984.

[12] L. E. Pianzola and R. Drut, “Mucoepidermoid carcinoma of the
liver,” American Journal of Clinical Pathology, vol. 56, no. 6, pp.
758–761, 1971.

[13] J. C. I. Ho, “Two cases of mucoepidermoid carcinoma of the
liver in Chinese,” Pathology, vol. 12, no. 1, pp. 123–128, 1980.

[14] S. Di Palma, S. Andreola, R. A. Audisio, R. Doci, and L.
Lombardi, “Primary mucoepidermoid carcinoma of the liver. A
case report,” Tumori, vol. 78, no. 1, pp. 65–68, 1992.

[15] S. Shuangshoti Jr. and S. Shuangshoti, “Primary mucoepider-
moid carcinoma of the intrahepatic bile duct: a case report
with review of literature,” Journal of the Medical Association of
Thailand, vol. 83, no. 2, pp. 197–203, 2000.

[16] H. Kang, Y. N. Park, S. E. Kim et al., “Double primary
mucoepidermoid carcinoma and hepatocellular carcinoma of
the liver—a case report,” Hepato-Gastroenterology, vol. 50, no.
49, pp. 238–241, 2003.

[17] S. B. Edge, D. R. Byrd, C. C. Compton, A. G. Fritz, F. L. Greene,
andA. Trotti, Eds.,AJCCCancer StagingManual, Springer, New
York, NY, USA, 7th edition, 2010.

[18] A. Handra-Luca, G. Lamas, J.-C. Bertrand, and P. Fouret,
“MUC1, MUC2, MUC4, and MUC5AC expression in salivary
gland mucoepidermoid carcinoma: diagnostic and prognostic
implications,” American Journal of Surgical Pathology, vol. 29,
no. 7, pp. 881–889, 2005.

[19] T. S. Clauditz, A. Gontarewicz, C. J. Wang et al., “11q21 rear-
rangement is a frequent and highly specific genetic alteration in
mucoepidermoid carcinoma,” Diagnostic Molecular Pathology,
vol. 21, no. 3, pp. 134–137, 2012.

[20] Y. Okumura, S. Miyabe, T. Nakayama et al., “Impact of
CRTC1/3-MAML2 fusions on histological classification and
prognosis of mucoepidermoid carcinoma,” Histopathology, vol.
59, no. 1, pp. 90–97, 2011.

[21] A. Cardesa, N. Zidar, and L. Alos, “Adenosquamous carcinoma,”
in World Health Organization Classification of Tumors. Pathol-
ogy and Genetics of Head and Neck Tumours, L. Barnes, J. W.
Eveson, P. Reichart, and D. Sidransky, Eds., pp. 130–131, IARC
Press, Lyon, 2005.

[22] S. M. Hong, M. J. Kim, K. T. Jang et al., “Adenosquamous
carcinoma of extrahepatic bile duct: clinicopathologic study
of 12 cases,” International Journal of Clinical and Experimental
Pathology, vol. 1, no. 2, pp. 147–156.



Submit your manuscripts at
http://www.hindawi.com

Stem Cells
International

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

MEDIATORS
INFLAMMATION

of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Behavioural 
Neurology

Endocrinology
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Disease Markers

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

BioMed 
Research International

Oncology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oxidative Medicine and 
Cellular Longevity

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

PPAR Research

The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014

Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Journal of

Obesity
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Computational and  
Mathematical Methods 
in Medicine

Ophthalmology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Diabetes Research
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Research and Treatment
AIDS

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Gastroenterology 
Research and Practice

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Parkinson’s 
Disease

Evidence-Based 
Complementary and 
Alternative Medicine

Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com


