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Abstract
The patient was a 70-year-old woman in whom examination revealed a high level of carbohydrate antigen 19-9. Abdominal 
ultrasonography and computed tomography (CT) revealed a multilocular cystic lesion compressing the gallbladder. CT 
indicated the presence of a multilocular cystic tumor (67 × 68 × 72 mm) in contact with the right hepatic lobe. Intraoperative 
findings indicated that the cyst diameter was 8.5 × 6.0 cm, and the cyst was continuous with the gallbladder. The gallbladder 
was resected along with the cyst. The cyst was multilocular and originated from the cystic duct and gallbladder wall. The 
cyst wall contained cuboidal to columnar mucin-producing epithelial cells and ovarian-like stroma (OS). The final diagno-
sis was mucinous cystic neoplasm (MCN) of the gallbladder with low-grade dysplasia. In the 2010 WHO classification of 
tumors of the digestive system, MCN have been newly defined as a type of hepatobiliary tract epithelial neoplasms. MCN 
of the gallbladder with OS is extremely rare. Only three cases have been published in the literature. The presence of OS is 
necessary for diagnosis of MCN.
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Introduction

The World Health Organization (WHO) classification of 
digestive system tumors was revised in 2010, and mucinous 
cystic neoplasms (MCN) have been newly defined as a type 
of hepatobiliary tract epithelial neoplasms. Biliary MCNs 
have recently been defined as a subset of the previously 
known biliary cystadenoma/cystadenocarcinoma category 
[1, 2]. Biliary cystadenomas/cystadenocarcinomas usually 
occur in the liver. Moreover, a MCN of the gallbladder is 
a cystic lesion resembling a similar lesion of the pancreas, 
which produces mucins and shows an ovarian-like stroma 
(OS) [2]. Few reports have described MCNs of the gallblad-
der that demonstrate OS [3, 4]. We report an extremely rare 
case of a patient who presented with a gallbladder tumor that 
was diagnosed as a MCN with OS.

Case report

A 70-year-old woman was treated by a local physician for 
a high level of carbohydrate antigen 19-9 (CA19-9, 46.9 U/
mL), which was detected during examination. She was 
asymptomatic with an unremarkable medical and family his-
tory. Abdominal ultrasonography and computed tomography 
(CT) revealed a multilocular cystic lesion compressing the 
gallbladder, and the patient was referred to Yamagata Uni-
versity Hospital. Examination upon admission did not reveal 
abdominal tenderness or the presence of a palpable mass. 
Biochemical blood tests revealed a mildly increased CA19-9 
level (38.7 U/mL, reference range 0–37 U/mL). Abdominal 
ultrasonography revealed a multilocular cyst located in the 
right upper abdominal wall (50 mm in diameter with septa-
tion). Endoscopic ultrasonography indicated that the cyst 
that was compressing the gallbladder neck contained a 3-mm 
septation within its cavity (Fig. 1). No clear communica-
tion was identified between the cyst and the gallbladder. The 
common bile duct measured approximately 8 mm in diam-
eter, and no intraductal cholelith or stenosis was noted. We 
noted cholelithiasis and diffuse thickening of the gallbladder 
wall. Selective contrast enhancement of the common bile 
duct could not be performed using endoscopic retrograde 
cholangiopancreatography, and dilatation of the ampulla of 
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Vater was not observed. CT indicated the presence of a mul-
tilocular cystic tumor (67 × 68 × 72 mm) in contact with the 
right hepatic lobe. The gallbladder was ventrally compressed 
by the cyst, and cholelithiasis was noted (Fig. 2). Magnetic 
resonance imaging revealed that the cyst protruded inferiorly 
from the liver (segment 5), and the cystic contents showed 
an isosignal with water without solid components (Fig. 3). 
Based on the results of the above-mentioned evaluation, we 
suspected a biliary cystadenoma of the liver (segment 5). 
Preoperatively, our surgical plan included performing a chol-
ecystectomy, right hepatic lobectomy, bile duct resection, 
as well as segmentectomies of the liver depending upon the 
extent of tumor infiltration.

Intraoperatively, we observed that the cyst was con-
tinuous with the gallbladder and measured 8.5 × 6.0 cm 
in diameter. The cyst was attached by loose connective 
tissue and could be easily dissected away from the liver. 
The cyst was observed to be compressing the common bile 

Fig. 1  Endoscopic ultrasonog-
raphy shows that the cyst is 
compressing the neck of the 
gallbladder (arrow) and a 3-mm 
septation is present inside 
(arrow head)

Fig. 2  a Axial CT shows that the presence of a multilocular cystic 
tumor (67 × 68 × 72 mm) in contact with the right hepatic lobe. The 
gallbladder is ventrally compressed by the cyst, and the cholelithiasis 

is observed. b Coronal CT shows that the cyst is pressing the com-
mon bile duct to the left

Fig. 3  MRI (T2WI) reveals that cystic contents show high intensity 
region and wall structures are present inside
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duct to the left without any invasion into the surround-
ing region. A small amount of ascites was observed, and 
cytological examination was negative for cancer. The cyst 
was attached only to the gallbladder; thus, the gallbladder 
was resected along with the cyst. The specimen weighed 
179 g, and intraoperative histopathological examination of 
the cystic duct showed findings negative for cancer. Imag-
ing of the excised gallbladder revealed no communication 
between the gallbladder and the cyst (Fig. 4).

Of note, 130  mL of milky white cystic f luid was 
obtained, and cytological examination revealed that the 
cystic fluid could be classified as class II. Macroscopi-
cally, the cystic fluid did not resemble typical mucin, as 
would be observed in intraductal papillary mucinous neo-
plasms or pancreatic MCNs and appeared to be serous 
in nature. Biochemical examination of the cystic fluid 
revealed that the total bilirubin and pancreatic amylase 
levels were within the reference range. However, the carci-
noembryonic antigen (CEA) and CA19-9 levels were high 
(149.6 ng/mL and 404.5 U/mL, respectively) (Fig. 5).

Macroscopic and histopathological findings of the 
resected specimen have been shown in Fig. 6. The multi-
locular cyst was observed to originate from the cystic duct 
and the gallbladder wall. The wall of the cyst was lined 
by cuboidal to columnar mucin-producing epithelial cells, 
which demonstrated low-grade dysplasia. Furthermore, no 
severe papillary hyperplasia and remarkable mucin pro-
duction was noted. Additionally, most portions of the cyst 
wall showed OS (estrogen receptor negative, progester-
one receptor positive). Based on these findings, she was 
diagnosed with a MCN of the gallbladder with low-grade 
dysplasia. To date (8 years postoperatively), no recurrence 
has been observed. To date, only 1 case of a MCN of the 
gallbladder has been observed at our institution.

Discussion

MCN is a mucin-producing cystic tumor that typically dem-
onstrates the following features: it usually develops in the 
pancreas, is commonly observed in middle-aged women, it 
does not communicate with the pancreatic duct, and is char-
acterized by the presence of OS [5, 6]. Based on the revised 
2010 WHO classification of tumors of the digestive system, 
MCNs have been newly defined as hepatobiliary tract epi-
thelial neoplasms. The previously accepted biliary cystad-
enoma/cystadenocarcinoma classification has recently been 
revised to define these lesions as MCNs and intraductal pap-
illary neoplasms of the bile duct (IPNB). Notably, lesions 
demonstrating OS are defined as MCNs and those without 
OS, which communicate with the bile duct, are defined as 

Fig. 4  a Intraoperative findings show that the cyst is continuous with the gallbladder. b Imaging of the excised gallbladder reveals no communi-
cation between the gallbladder and cyst

Fig. 5  The color of the cystic fluid is milky white and the volume is 
130 ml. The cystic fluid is not macroscopically typical mucin
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IPNB [1, 2]. Although the etiology and incidence of biliary 
MCNs remain unknown, the clinical characteristics of these 
tumors resemble those of pancreatic MCNs.

We treated a middle-aged woman in whom the cyst wall 
of the MCN was lined by mucin-producing columnar epi-
thelial cells, histopathologically showed the presence of OS, 
and no communication was noted between the cyst and the 
gallbladder. Thus, this patient was diagnosed with a MCN 
of the gallbladder.

Simmons et al. first reported a biliary cystadenoma of 
the gallbladder in 1989 [7]. The occurrence of a biliary cys-
tadenoma in the gallbladder is rarer than that in the liver. 
A PubMed search for the keywords “biliary cystadenoma 
of the gallbladder” and “mucinous cystic neoplasm of the 

gallbladder” between 1977 and 2017 revealed 10 reports 
published in English [3, 4, 7–14]; however, only 3, including 
ours reported the presence of OS in the lesion. The details 
pertaining to our literature search have been presented in 
Table 1. A case study reported by Spector et al. in 2003 
described a tumor that developed in the lumen of the gall-
bladder and progressed into the common bile duct causing 
jaundice [3]. Furthermore, in 2014, Zevallos et al. described 
a patient who presented with jaundice secondary to a tumor 
in the gallbladder lumen [4]. Both patients were diagnosed 
with a MCN of the gallbladder with OS, which was con-
firmed following immunohistochemical evaluation for estro-
gen receptors. All patients were women, and no malignancy 
was reported in any patient. Unlike the 2 previously reported 

Fig. 6  a The resected specimen shows a multilocular cyst originat-
ing from the gallbladder and the cystic duct. b Most segments of the 
cystic wall contain ovarian-like stroma. c The cyst is lined by a single 

layer of mucin-producing epithelial cells showing low-grade dyspla-
sia. d Immunohistochemical assessment shows positive staining for 
progesterone receptors in the ovarian-like stroma

Table 1  List of mucinous cystic neoplasms of the gallbladder with ovarian-like stroma

Case Author Year Age Gender Symptom Growth type Malignancy

1 Spector 2003 47 Female Jaundice, fever, abdominal pain Intracystic growth type No
2 Zevallos 2014 75 Female Jaundice, abdominal pain Intracystic growth type No
3 Our case 2017 70 Female Nothing Extracystic growth type No
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patients, our report is unique because the patient presented 
with a MCN that developed on the serosal aspect of the 
gallbladder, she was asymptomatic and did not present with 
jaundice. When a MCN occurs in the gallbladder lumen, 
(as was observed in the 2 patients who showed jaundice), 
it tends to obstruct the bile flow. Therefore, a MCN of the 
gallbladder may be classified as an intracystic growth type, 
which causes jaundice, or an extracystic growth type, which 
is usually asymptomatic.

Based on the revised 2010 WHO classification of tumors 
of the digestive system, the presence of OS is a prerequisite 
to diagnose MCN. Currently, a mucin-producing cyst with-
out OS is classified as IPNB with high mucin production 
[15]. Previous reports that have described cystadenomas of 
the gallbladder have included reports without any mention of 
OS—these tumors were likely to have been IPNB. However, 
Mano et al. have indicated that it is difficult for imaging 
modalities and histopathological analyses to conclusively 
demonstrate bile duct communication, and that the definition 
and definitive character of OS remains unclear. They indi-
cated the possibility of MCN without OS and IPNB without 
bile duct communication [16].

In our patient, histopathological examination of the speci-
men showed flat mucin-producing epithelial cells, without 
severe papillary hyperplasia and remarkable mucin pro-
duction. Macroscopically, the cystic fluid did not typically 
resemble mucin, as is observed in IPMN or pancreatic MCN, 
and was of a serous nature. Notably, in regard to this obser-
vation, based on the revised 2010 WHO classification of 
tumors of the digestive system, fluid obtained from biliary 
MCNs is described as mucinous or serous, and the presence 
or absence of mucin in the fluid dose not affect the defi-
nition [2]. Although MCN includes the term “mucinous,” 
the presence of mucin is not important to define MCNs. 
Considerable controversy and variability persists regard-
ing the nomenclature of MCN. It has been reported that 
mucin production is observed in approximately one-thirds 
of IPNB lesions [1], whereas the remaining two-thirds of 
these tumors do not contain mucin. Therefore, IPNB and 
biliary MCN may need to be further classified based on the 
presence/absence of mucin. However, presently, these dis-
ease entities are rarer than pancreatic IPMN and MCN; thus, 
additional cases studies are needed in future in this context.
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