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―Case Reports―
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Abstract

We describe a cystic intraductal papillary neoplasm of bile duct (IPNB) of adenocarcinoma
treated with surgical resection. An 82-year-old man was admitted to our hospital because of
distension of the right upper quadrant of the abdomen. On admission, a huge nontender mass
was palpated in the right upper abdomen. Initial laboratory tests revealed the following serum
values: aspartate aminotransferase, 123 IU�L; alanine aminotransferase, 113 IU�L; alkaline
phosphatase, 376 IU�L; bilirubin, 1.6 mg�dL; alpha-fetoprotein, 7.4 ng�mL; CA19-9, 39.8 U�mL;
carcinoembryonic antigen, 4.1 ng�mL; and Duke pancreatic monoclonal antigen type 2, 200 U�
mL. Abdominal ultrasonography revealed an anechoic mass with an elevated papillary lesion in
the right paramedian section. Computed tomography showed a low-density hepatic lesion,
measuring 12 × 10 cm, with thick, irregular walls. A T2-weighted magnetic resonance scan
showed mural nodules with signal intensity higher than that of the liver. The cystic lesion was
suspected to be a cystic IPNB, but we could not determine whether it was a carcinoma. We
performed extensive right paramedian sectionectomy and cholecystectomy. The resected
multilocular tumor was filled with a yellow fluid, and the cut surface showed multiple,
yellowish papillary nodules lining the cystic wall. On histologic examination, the neoplastic
biliary epithelium showed papillary growth in the dilated lumen. Papillary and micropapillary
lesions exhibited cellular atypia: nuclear enlargement and hyperchromasia, mutilayering, and
mitosis. Ovarian-like stroma was not detected. The tumor was diagnosed as an IPNB
(carcinoma in situ lesion). These lesions had expanded into several intrabiliary ducts. No
recurrence has been detected 2 year after operation.
(J Nippon Med Sch 2013; 80: 234―239)
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Fig.　1　Abdominal US reveals a unilocular oval 
mass with thick walls. The mass measured 
12×10 cm and was located in the left 
hepatic lobe.

Introduction

Among the various kinds of cystic lesions that can
involve the liver, simple hepatic cysts are the most
common benign nonneoplastic lesions and are
present in up to 2.5% of the general population. In
contrast, biliary cystic neoplasms are rare and
account for less than 5% of all intrahepatic cystic
lesions arising from the bile duct1―4.

Cystic tumors arising from the biliary epithelium
were previously called biliary cystadenocarcinomas5

or cystadenomas 6. Recently, intrahepatic
cholangiocarcinomas (ICCs) have been classified as
conventional ICCs (bile duct ICCs), bile ductular
ICCs, intraductal neoplasms, and rare variants7.
Intraductal neoplasms of the bile duct are classified
into 3 types: intraductal papillary neoplasm of bile
duct (IPNB), intraductal tubular neoplasm of bile
duct, and intraductal superficial spreading type7.

We describe a cystic IPNB of adenocarcinoma
treated with surgical resection.

Case Report

The patient was an 82-year-old man with a 15-
year history of hypertension. He was admitted to
our hospital because of distension of the right upper
quadrant of the abdomen. On admission, a huge
nontender mass was palpated in the right upper
quadrant. Initial laboratory tests revealed the
following values: serum aspartate aminotransferase,
123 IU�L (normal, <38 IU�L); serum alanine
aminotransferase, 113 IU�L (normal, <44 IU�L);
serum serum alkaline phosphatase, 376 IU�L (normal
104 to 338 IU�L); serum lactic dehydrogenase, 217
IU�L (normal, 180 to 460 IU�L); serum gamma
glutamic transpeptidase, 432 IU�L (normal, 16 to 73
IU�L); total serum bilirubin, 1.6 mg�dL (normal, 0.2 to
1.2 mg�dL); direct serum bilirubin, 0.7 mg�dL
(normal, <0.4 mg�dL); serum hyaluronic acid, 71 ng�
dL (normal, <50 ng�dL); prothrombin time, 68%
(normal, 80% to 100%); and serum fibrinogen, 536
mg�dL (normal, 200 to 400 mg�dL). The serum
concentration of PIVKA (proteins induced by
vitamin k antagonism or absence) 2 was 20 mAU�

mL (normal, <40 mAU�mL), that of alpha-fetoprotein
was 7.4 ng�mL (normal, <6.92 ng�mL), that of CA19-9
was 39.8 U�mL (normal, <35.4 U�mL), that of
carcinoembryonic antigen (CEA) was 4.1 ng�mL
(normal, <4.75 ng�mL), and that of Duke pancreatic
monoclonal antigen type 2 (DUPAN-2) was 200 U�
mL (normal, <150 U�mL). The indocyanine green
clearance rate at 15 minutes was 9.8% (normal, <
10%). Examinations for serum surface antigens of
hepatitis B and antibodies against hepatitis C virus
were negative.

Abdominal ultrasonography (US) revealed an
anechoic mass with an elevated papillary lesion. The
mass measured 12 × 10 cm and was located in the
right paramedian section of the liver (Fig. 1).
Computed tomography (CT) showed a low-density
hepatic lesion, measuring 12 × 10 cm, with thick,
irregular walls. Part of mass was slightly enhanced
with contrast medium (Fig. 2).

A T2-weighted magnetic resonance scan showed
mural nodules with signal intensity higher than that
of the liver (Fig. 3). Drip infusion cholangiography
showed no connection between the mass and the
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Fig.　2　Computed tomography shows a low-density hepatic lesion, measuring 12×10 
cm, with thick, irregular walls and septa (arrow). A part of mass was a slightly 
enhanced with contrast medium (A: plain, B: enhanced).

A B

Fig.　3　A T2-weighted magnetic resonance image shows mural nodules (white arrow) 
with signal intensity higher than that of the liver (A: coronal plane, B: 
horizontal plane).

A B

Fig.　4　The resected multilocular tumor was filled 
with a yellow fluid, and the cut surface 
showed multiple, yellowish papillary nodules 
lining the cystic wall.

intrahepatic bile ducts. The cystic lesion was
suspected of being a cystic IPNB, but we could not
determine whether it was a carcinoma. Fine-needle
aspiration could not be performed, because
peritoneal carcinomatosis can develop after
aspiration of a cystic IPNB carcinoma. After
informed consent was obtained we performed liver
resection, rather than enucleation, to treat the cystic
IPNB.

A large tumor with a smooth surface was present
in the right paramedian section. The patient
underwent extensive right paramedian
sectionectomy and cholecystectomy. On macroscopic
examination, the resected multilocular tumor was
filled with a yellow fluid, and the cut surface showed
multiple, yellowish papillary nodules lining the cystic
wall (Fig. 4). On histologic examination, the
neoplastic biliary epithelium showed papillary
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Fig.　5　The neoplastic biliary epithelium shows papillary growth in the dilated lumen 
(A: hematoxylin and eosin, ×100). Papillary and micropapillary lesions exhibit 
cellular atypia as nuclear enlargement and hyperchromasia, mutilayering, and 
mitosis. Ovarian-like stroma is not detected (B: hematoxylin and eosin, ×600). 
The tumor was diagnosed as an intraductal papillary neoplasm (carcinoma in 
situ lesion) of bile duct. These lesions expanded into several intrabiliary ducts.

A B

growth in the dilated lumen. The communication
between the tumor and the bile duct was unclear.
Papillary and micropapillary lesions exhibited
cellular atypia : nuclear enlargement and
hyperchromasia, mutilayering, and mitosis. These
features are not present in metastatic
adenocarcinoma. Immunostaining of the tumor for
CEA and CA19-9 was negative. Ovarian-like stroma
was not detected, so this tumor differed from biliary
mucinous cystic neoplasm. The tumor was
diagnosed as an IPNB (carcinoma in situ lesion).
These lesions expanded into several intrabiliary
ducts (Fig. 5). The concentrations of CEA and CA19-
9 in the cyst contents were 4,744 IU�L and 6,400,000
IU�L, respectively. No recurrence has been detected
2 year after operation.

Discussion

The prevalence of congenital hepatic cysts in the
general population is estimated to be 2% to 4%8.
Most benign, nonparasitic hepatic cysts are
asymptomatic, but complications can occur.
Documented complications include obstructive
jaundice9,10, rupture11―13, intracystic hemorrhage13―16,
and infection17―19.

Cystic tumors arising from the biliary epithelium
were previously called biliary cystadenocarcinomas5

or cystadenomas6. In 1943, Willis20 was the first to
report a case of hepatic cystadenocarcinoma. The
wider use of imaging techniques, such as US and

CT, has increased the number of cases reported.
However, these neoplasms still represent less than
5% of all solitary nonparasitic cysts of biliary origin21.

A new category, IPNB, is now being accepted as a
counterpart of intraductal papillary mucinous
neoplasm of the pancreas22. IPNB is classified into a
papillomatosis or papilloma type, an intraductal
growing type, a mucin-producing type, and a cystic
type23,24. This case was diagnosed as a cystic IPNB,
intraductal growing type, of adenocarcinoma. Biliary
mucinous cystic neoplasm is characterized by an
ovarian-like stroma in the wall of the cystic
neoplasm23,24. This type of neoplasm usually does not
communicate with the bile duct lumen.

Symptoms vary and include epigastric pain or
discomfort, a palpable abdominal mass, jaundice, and
vomiting. Some patients are asymptomatic, with
lesions being found incidentally during diagnostic
radiologic procedures or surgical exploration for
unrelated conditions. In our patient, the tumor was
detected owing to distention of the right upper
quadrant.

Diagnostic-imaging techniques, such as CT and
US, are useful for distinguishing simple cysts from
cystic IPNB, which has characteristic features. The
presence of a solid, nodular, multilocular cystic mass
with coarse calcifications along the walls or septa
strongly suggests a cystic IPNB 25. Despite
improvements in imaging techniques, differentiating
a carcinoma from other lesions is often difficult with
preoperative and intraoperative radiologic
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examinations. Although fine-needle aspiration and
needle biopsy are useful diagnostic procedures, they
should not be performed for differential diagnosis,
because peritoneal carcinomatosis can develop after
the biopsy of a carcinoma26.

Woods27 has proposed that the cystic IPNB of
adenocarcinoma develops by malignant
transformation of the epithelium of a benign
adenoma. Further indirect support for malignant
transformation is provided by a histochemical study
showing that the expression of tumor-associated
antigens, such as CA19-9, CEA, early membrane
antigen, and DUPAN-2, differs between adenoma
and adenocarcinoma28. In our patient, serum
concentrations of CA19-9 and DUPAN-2 were
slightly elevated, but the serum concentration of
CEA was not elevated.

There is a general consensus that the cystic IPNB
of adenocarcinoma should be completely removed
through either enucleation or liver resection because
incomplete resection is associated with recurrence
rates as high as 90%29―31. Chemotherapy might be
performed for patients who are not candidates for
radical excision because of tumor recurrence or
metastasis32. Satisfactory results have been reported
with enucleation along the dissection plane between
the tumor and liver tissue29,33,34. Enucleation, which
allows maximum preservation of hepatic
parenchyma, is an appropriate procedure for benign
lesions. One concern is that a cystic IPNB of
adenocarcinoma can harbor a malignancy that might
be missed on preoperative imaging studies. In such
cases, enucleation would be inappropriate, even for
patients with noninvasive carcinoma35; therefore, the
preferred procedure is hepatectomy with negative
surgical margins.

In conclusion, the cystic IPNB of adenocarcinoma
lacks typical symptoms and specific characteristics
on imaging and laboratory examinations. A
definitive diagnosis often depends on biopsy or
postoperative pathologic examination. Preoperative
definitive diagnosis with US and CT remains
difficult. When the diagnosis is unclear, surgical
exploration of the lesion is indicated, and biopsy
should be performed. The procedure of choice for
cystic IPNB of adenocarcinoma is radical resection,

whereas palliative procedures are justified only in
patients with poor general condition or poor liver
function.

References

1．Buetow PC, Buck JL, Pantongrag-Brown L, et al.:
Biliary cystadenoma and cystadenocarcinoma :
clinical-imaging-pathologic correlations with
emphasis on the importance of ovarian stroma.
Radiology 1995; 196: 805―810.

2．Choi BI, Lim JH, Han MC, et al.: Biliary cystadenoma
and cystadenocarcinoma: CT and sonographic
findings. Radiology 1989; 171: 57―61.

3．Murphy BJ, Casillas J, Ros PR, Morillo G, Albores-
Saavedra J, Rolfes DB: The CT appearance of cystic
masses of the liver. Radiographics 1989; 9: 307―322.

4．Mortele KJ, Ros PR: Cystic focal liver lesions in the
adult: differential CT and MR imaging features.
Radiographics 2001; 21: 895―910.

5．Tani A, Yoshida H, Mamada Y, Taniai N, Naito Z,
Tajiri T: Case of biliary cystadenocarcinoma with
intracystic bleeding. J Nippon Med Sch 2008; 75: 293―
297.

6．Yoshida H, Tajiri T, Mamada Y, et al.: Rapidly
enlarging hepatobiliary cystadenoma. J Med
Ultrasonics 2003; 30: 257―262.

7．Nakanuma Y, Sato Y, Harada K, Sasaki M, Xu J,
Ikeda H: Pathological classification of intrahepatic
cholangiocarcinoma based on a new concept. World J
Hepatol 2010; 2: 419―427.

8．Gaines PA, Sampson MA: The prevalence and
characterization of simple hepatic cysts by
ultrasound examination. Br J Radiol 1989; 62: 335―
337.

9．Schwed DA, Edoga JK, Stein LB: Biliary obstruction
due to spontaneous hemorrhage into benign hepatic
cyst. J Clin Gastroenterol 1993; 16: 84―86.

10．Kaneya Y, Yoshida H, Matsutani T, et al.: Biliary
obstruction due to a huge simple hepatic cyst
treated with laparoscopic resection. J Nippon Med
Sch 2011; 78: 105―109.

11．Andersson R, Tranberg KG, Bengmark S :
Hemoperitoneum after spontaneous rupture of liver
tumor: results of surgical treatment. HPB Surg 1988;
1: 81―83.

12．Ueda J, Yoshida H, Taniai N, Mineta S, Kawano Y,
Uchida E: A case of spontaneous rupture of a simple
hepatic cyst. J Nippon Med Sch 2010; 77: 181―185.

13．Yamaguchi M, Kuzume M, Matsumoto T,
Matsumiya A, Nakano H, Kumada K: Spontaneous
rupture of a nonparasitic liver cyst complicated by
intracystic hemorrhage. J Gastroenterol 1999; 34:
645―648.

14．Yoshida H, Onda M, Tajiri T, et al.: Intracystic
hemorrhage of a simple hepatic cyst.
Hepatogastroenterology 2002; 49: 1095―1097.

15．Takahashi G, Yoshida H, Mamada Y, Taniai N,
Bando K, Tajiri T: Intracystic hemorrhage of a large
simple hepatic cyst. J Nippon Med Sch 2008; 75: 302―
305.

16．Kawano Y, Yoshida H, Mamada Y, et al.: Intracystic



Surgical Resection of Cystic IPNB of Adenocarcinoma

J Nippon Med Sch 2013; 80 (3) 239

hemorrhage required no treatment from one of
multiple hepatic cysts. J Nippon Med Sch 2011; 78:
312―316.

17．Yoshida H, Onda M, Tajiri T, et al.: Infected hepatic
cyst. Hepatogastroenterology 2003; 50: 507―509.

18．Yoshida H, Tajiri T, Mamada Y, et al.: Infected
solitary hepatic cyst. J Nippon Med Sch 2003; 70:
515―518.

19．Ishii K, Yoshida H, Taniai N, Moneta S, Kawano Y,
Tajiri T: Infected hepatic cyst treated with
percutaneous transhepatic drainage. J Nippon Med
Sch 2009; 76: 160―164.

20．Willis R: Carcinoma arising in congenital cysts of the
liver. J Pathol Bacteriol 1943; 55: 492―495.

21．Ishak KG, Willis GW, Cummins SD, Bullock AA:
Biliary cystadenoma and cystadenocarcinoma: report
of 14 cases and review of the literature. Cancer 1977;
39: 322―338.

22．Zen Y, Fujii T, Itatsu K, et al.: Biliary papillary
tumors share pathological features with intraductal
papillary mucinous neoplasm of the pancreas.
Hepatology 2006; 44: 1333―1343.

23．Zen Y, Fujii T, Itatsu K, et al.: Biliary cystic tumors
with bile duct communication: a cystic variant of
intraductal papillary neoplasm of the bile duct. Mod
Pathol 2006; 19: 1243―1254.

24．Nakanuma Y: A novel approach to biliary tract
pathology based on similarities to pancreatic
counterparts: is the biliary tract an incomplete
pancreas? Pathol Int 2010; 60: 419―429.

25．Korobkin M, Stephens DH, Lee JK, et al.: Biliary
cystadenoma and cystadenocarcinoma: CT and
sonographic findings. AJR Am J Roentgenol 1989;
153: 507―511.

26．Iemoto Y, Kondo Y, Fukamachi S: Biliary
cystadenocarcinoma with peritoneal carcinomatosis.
Cancer 1981; 48: 1664―1667.

27．Woods GL: Biliary cystadenocarcinoma: Case report
of hepatic malignancy originating in benign
cystadenoma. Cancer 1981; 47: 2936―2940.

28．Terada T, Nakanuma Y, Ohta T, et al.: Mucin-
histochemical and immunohistochemical profiles of
epithelial cells of several types of hepatic cysts.
Virchows Arch A Pathol Anat Histopathol 1991; 419:
499―504.

29．Lewis WD, Jenkins RL, Rossi RL, et al.: Surgical
treatment of biliary cystadenoma. A report of 15
cases. Arch Surg 1988; 123: 563―568.

30．Dixon E, Sutherland FR, Mitchell P, McKinnon G,
Nayak V: Cystadenomas of the liver: a spectrum of
disease. Can J Surg 2001; 44: 371―376.

31．Florman SS, Slakey DP: Giant biliary cystadenoma:
case report and literature review. Am Surg 2001; 67:
727―732.

32．Yokoyama T, Yoshida H, Makino H, et al.: Efficacy
and safety of gemcitabine monotherapy for patients
with advanced biliary tract cancer. J Nippon Med
Sch 2012; 79: 204―212.

33．Koffron A, Rao S, Ferrario M, Abecassis M:
Intrahepatic biliary cystadenoma: role of cyst fluid
analysis and surgical management in the
laparoscopic era. Surgery 2004; 136: 926―936.

34．Pinson CW, Munson JL, Rossi RL, Braasch JW:
Enucleation of intrahepatic biliary cystadenomas.
Surg Gynecol Obstet 1989; 168: 534―537.

35．Devaney K, Goodman ZD, Ishak KG: Hepatobiliary
cystadenoma and cystadenocarcinoma. A light
microscopic and immunohistochemical study of 70
patients. Am J Surg Pathol 1994; 18: 1078―1091.

(Received,
(Accepted,

December
February

27, 2012)
21, 2013)


