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Abstract

Intraductal papillary neoplasm of the bile duct (IPNB) is a rare 
cystic tumor of the liver defined separately from hepatic mucinous 
cystic neoplasm. Development of liver cancer in patients with au-
toimmune hepatitis (AIH) is also sporadic, and such cases reported 
previously have been hepatocellular carcinoma. Here we report a 
50-year-old man with IPNB complicated by AIH who underwent 
a successful extended left hepatectomy. Histopathology and im-
munohistochemical staining of the resected tumor revealed that it 
was a pancreatobiliary-type IPNB expressing both MUC5AC and 
MUC6, accompanied by carcinoma in situ expressing p53, Ki-67 
and CA19-9. The histopathology of the background liver was com-
patible with that of AIH showing interface hepatitis with accom-
panying plasma cell infiltration. The patient has remained free of 
cancer recurrence for 12 years following the hepatectomy, and liver 
dysfunction caused by AIH has been controllable by steroid admin-
istration. This is the first report of pancreatobiliary-type IPNB as-
sociated with AIH.
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Introduction

Two types of cyst-forming epithelial neoplasms of the liv-
er have been defined in the classification proposed by the 

World Health Organization (WHO) [1, 2]. Hepatic mucinous 
cystic neoplasm (MCN-H) is characterized by an ovarian-
like stroma, and usually shows no communication to bile 
ducts. By contrast, intraductal papillary neoplasm of the 
bile duct (IPNB) shows predominant papillary intraductal 
growth with frequent communication to neighboring bile 
duct. Recent pathologic studies have suggested that IPNB 
and MCN-H are biliary counterparts of intraductal papillary 
mucinous neoplasm of the pancreas (IPMN) and MCN of the 
pancreas (MCN-P), respectively [3-6]. In some cases IPNB 
and MCN-H are known to be early neoplastic lesions that are 
followed by invasive cholangiocarcinoma, as is the case for 
IPMN and MCN-P, which progress to invasive carcinoma of 
the pancreas [4, 5].

Autoimmune hepatitis (AIH) rapidly leads to liver in-
jury with a risk of progression to cirrhosis and liver failure, 
thus having a poor prognosis if left untreated. Hepatocellular 
carcinoma (HCC) has been reported to be the malignant tu-
mor arising from the liver in patients with AIH [7-12]. HCC 
in patients with AIH occurs sporadically, and its incidence is 
low [7-12]. However, an increased incidence of HCC in AIH 
patients is expected because recent advances in treatment 
regimens based on steroid or azathioprine have achieved a 
high degree of efficacy, thus decreasing the mortality rates 
and achieving long-term survival rates of 80-90% or better 
[13, 14]. Therefore, the risk of malignant tumors other than 
HCC associated with AIH might increase in the future. Here, 
we report for the first time a case of IPNB in the liver of 
50-year-old man with AIH, with special reference to the im-
munohistochemical characteristics of the resected tumor.

 
Case Report

A 50-year-old man was admitted with a chief complaint of 
general fatigue and jaundice. He had no history of metabolic 
disorders, excess intake of alcohol or medication, as a po-
tential cause of liver dysfunction. The laboratory data on 
admission are shown in Table 1. The levels of total biliru-
bin and liver enzymes including aspartate transferase (AST), 
alanine aminotransferase (ALT), and gamma-glutamyl 
transpeptidase (GGT) were high, and the liver functional 
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reserve represented by serum albumin and the international 
normalized ratio (INR) of prothrombin time were impaired. 
Viral markers including hepatitis A, B and C viruses were 
all negative. Since anti-nuclear antibody was positive with 
a titer of 1:160 and the serum level of immunoglobulin G 
was high at 2,200 mg/dL, AIH was suspected as the cause 
of liver dysfunction. The levels of tumor markers including 
alpha-fetoprotein (AFP), carcinoembryonic antigen (CEA) 
and carbohydrate antigen (CA)19-9 were all within normal 
limits, but that of pancreatic cancer-associated protein-2 
(DUPAN-2) was higher (470 U/mL) than the reference level 
(150 U/mL). Routine liver imaging including ultrasonogra-
phy (US) and computed tomography (CT) showed a cyst-
forming tumor with solid masses in its cavity in the medial 
segment of the liver. CT angiography demonstrated that the 
tumor masses had faint arterial staining in the early arterial 
phase (Fig. 1A), and intraductal ultrasonography (IDUS) of 
the choledochus clearly showed mass lesions that protruded 
into the lumen (Fig. 1B). Based on these results, the tumor 
was diagnosed as an intrahepatic cyst-forming neoplasm, 
possibly cystadenocarcinoma.

Since no metastatic lesions were found and liver func-
tion parameters were all improved almost to within normal 
limits by glycyrrhizin administration after admission, the 

patient underwent an extended left hepatectomy. Neither 
lymph node metastasis nor invasion to the hepatic paren-
chyma or vessels adjacent to the tumor was detected. The 
resected specimen was a cyst-forming tumor measuring 54 
× 42 × 32 mm. A cut section of the tumor demonstrated a 
large cyst with solid masses in the intraluminal space of the 
bile duct filled with 12 mL of fluid. There was a high level of 
CA19-9 (8,000 U/mL) in the fluid.

The histopathology of the resected tumor is shown in 
Figure 2. The epithelial tumor cells showed papillary growth 
accompanied by a fibrous stroma (Fig. 2A). No ovarian-
like stroma was evident in the specimen. Adenocarcinoma 
components extended along the epithelium of the intrahe-
patic bile ducts, showing carcinoma in situ (Fig. 2B). Mucin 
production by the tumor cells was confirmed by both acian 
blue and periodic acid-Schiff staining. Immunohistochemi-
cal staining of the tumor cells demonstrated negativity for 
mucin core protein (MUC)1, MUC2, cytokeratin (CK)20, 
caudal-type homeobox (CDX)2, cluster of differentiation 
(CD)56, chromogranin A, synaptophysin, estrogen recep-
tor (ER) and progesterone receptor, and positivity for CK7, 
CK19, MUC5AC, MUC6, p53, Ki-67, cyclin D1, CEA and 
CA19-9. The expression of MUC5A, MUC6, Ki-67 and 
CEA in the tumor cells is shown in Figure 3. The histology 
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Biochemistry Hematology Coagulation

Total protein 7.3 g/dL White blood cell 5,910/μL INR 1.13

Albumin 3.3 g/dL Red blood cell 452 × 104/μL Immunology

Total bilirubin 8.8 mg/dL Hemoglobin 14.3 g/dL Immunoglobulin G 2,200 mg/dL

Direct bilirubin 7.8 mg/dL Hematocrit 42.3% Immunoglobulin A 521 mg/dL

Indirect bilirubin 1.0 mg/dL Platelet 22.0 × 104/μL Immunoglobulin M 199 mg/dL

AST 271 U/L Viral marker anti-nuclear antibody (+)160 ×

ALT 580 U/L IgM-HAAb (-) AMA (-)

LDH 439 U/L HBsAg (-) Tumor marker

ALP 173 U/L HBsAb (-) α-fetoprotein 24 ng/mL

GGT 175 U/L HBcAb (-) carcinoembryonic antigen 0.98 ng/mL

BUN 17 mg/dL HCV Ab (-) carbohydrate antigen 19-9 14.4 U/mL

Creatinine 0.8 mg/dL DUPAN-2  470 U/mL

Table 1. Laboratory Data on Admission

AST, aspartate transferase; ALT: alanine aminotransferase; LDH: lactate dehydrogenase; ALP: alkaline phosphatase; GGT: γ-glutamyl 
transpeptidase; BUN: blood urea nitrogen; IgM-HAAb: IgM-hepatitis A antibody; HBsAg/Ab: hepatitis B surface antigen/antibody; HB-
cAb: hepatitis B core antibody; HCV Ab: hepatitis C virus antibody; INR: International normarized ratio; AMA: anti-mitochondrial anti-
body; DUPAN-2: pancreatic cancer associated antigen.
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of the background liver tissue was compatible with that of 
AIH, showing interface hepatitis with accompanying plasma 
cell infiltration (Fig. 4A) and ductular proliferation of intra-
hepatic bile ducts (Fig. 4B). The overall features of this case 
were compatible with a diagnosis of pancreatobiliary-type 
IPNB, carcinoma in situ, associated with AIH.

The postoperative course was good, and the patient was 
discharged 35 days after surgery. The patient has shown no 
sign of cancer recurrence for 12 years after hepatectomy. The 
liver dysfunction associated with AIH has been controllable 
with steroid maintenance therapy on an outpatient basis.

Discussion
  
IPNB is a rare neoplasm of the liver, which was recently 
defined in the 2010 WHO classification [2]. The present 
case was diagnosed as an intrahepatic cystadenoma/cystad-
enocarcinoma at the time of surgery, before this classifica-
tion had been published. The rarity of IPNB and paucity of 
clinical information may cause it to be confused with other 
cyst-forming tumors of the liver. IPNB has malignant po-

tential [2], and cystadenoma and cystadenocarcinoma, which 
are both histological phenotypes of IPNB in the liver, share 
similar radiological characteristics and clinicopathological 
features, making it difficult to distinguish a malignant tumor 
from a benign adenoma. It is important for clinicians to diag-
nose this tumor correctly in order to develop an appropriate 
treatment plan.

Imaging modalities for diagnosis of INPB in relation to 
pathological findings have made some degree of progress. 
IDUS is able to clearly demonstrate a malignant biliary tu-
mor [15]. In addition, arterial blood flow or enhancement of 
the tumor wall/nodule tends to be demonstrated more com-
monly in biliary cystadenocarcinoma by CT or CT angiog-
raphy than in cystadenoma [16]. No tumor markers with re-
liable sensitivity and specificity have yet been assigned to 
INPB. In the present case, solid masses in the cystic cavity 
showing an irregular surface were clearly demonstrated by 
IUDS, and faint arterial staining of the intraluminal masses 
evident by CT angiography suggested malignancy. Although 
the serum level of CA19-9 was within the normal range in 
this case, but it was high (8,000 U/mL) in the tumor fluid, 
and the serum DUPAN-2 level was high. Thus, markers of 
pancreatobiliary tumors are worth measuring as an adjunct 
for diagnosis of IPNB with malignancy.

Recently, IPNB has been considered a biliary counter-

Figure 1. Liver imaging. (A) CT-angiography. The cystic 
tumor with solid masses in its cavity, showing faint arterial 
staining in the medial segment of the liver. (B) Intraductal ul-
trasonography (IDUS) of the choledochus. Two solid, irregu-
lar masses arise from the wall of the cystic tumor.

Figure 2. Histology of the tumor. (A) Intraductal papillary 
structures of the epithelial tumor cells with a fibrous stroma. 
Magnification: × 40. (B) Adenocarcinoma components ex-
tend along the epithelium of the intrahepatic bile ducts, show-
ing a carcinoma in situ. Magnification: × 400. Hematoxylin 
and Eosin staining.
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part of IPMN [3-6], and the immunohistochemical similari-
ties between them have been noted [17]. IPNB and IPMN 
differ from MCN-H and MCN-P in lacking an ovarian-like 
stroma expressing ER [5]. Histopathologically, it has been 
proposed that IPNB should be classified into four subgroups 
along the lines of those for IPMN, i.e. the gastric type, in-
testinal type, oncocyte type and pancreatobiliary type [18]. 
Among them, both the frequency of invasive carcinoma 
and survival are reportedly worse for pancreatobiliary-type 
IPNB, as is the case for IPMN [19, 20]. It has been suggested 
that the nuclear expression of p53 or cyclin D1 is involved in 
the carcinogenesis of IPNB [21], and that Ki-67 is associated 
with malignancy in cases of IPMN [22]. In accordance with 
these tumor characteristics, the present case was diagnosed 
as a pancreatobiliary-type IPNB, carcinoma in situ, with ac-
companying malignant potential.

In addition to the results of serologic tests, the histopa-
thology of the background liver showed interface hepatitis 
with plasma cell infiltration, compatible with that of AIH. 
The incidence of complications ascribable to malignant liver 
tumors with AIH remains unclear. So far, liver cancer in pa-
tients with AIH reported previously has been HCC [7-12]. 
One of the proposed mechanisms of hepatocarcinogenesis 
in AIH is long-standing liver inflammation, similar to that 
resulting from virus-related hepatitis. However, the low inci-
dence of hepatocarcinogenesis in AIH [7-12] in comparison 
with virus-related hepatitis suggests that this theory may not 
be wholly valid. One of the major histopathological features 

Figure 3. Immunohistochemical staining of the tumor showing a pancreatobiliary-type intraductal papil-
lary neoplasm of the bile duct. The cytoplasmic expression of both MUC5A and MUC6 as mucin-related 
proteins is positive in the epithelial tumor cells. The cells show nuclear expression of Ki-67 and cyto-
plasmic expression of CA19-9, suggesting their malignant potential. Magnification: × 200.

Figure 4. Histology of the background liver. (A) Interface 
hepatitis with plasma cell infiltration is compatible with the 
histology of autoimmune hepatitis. Magnification: × 400. (B) 
Proliferation of intrahepatic bile ducts is also demonstrated. 
Magnification: × 200. Hematoxylin and Eosin staining.
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of AIH is interface hepatitis, involving severe inflamma-
tion of the portal and periportal areas. Proliferation of in-
trahepatic bile ducts is also often observed, as in the present 
case. The occurrence of biliary carcinoma in patients with 
AIH might be associated with both abnormality of the im-
mune system and persistent inflammation of the bile duct. 
Although IPNB itself is a rare tumor, further investigation is 
needed to clarify whether it is a malignancy associated with 
AIH. It has been proposed that curative resection of IPNB 
with malignant potential may offer a favorable prognosis 
with a chance of long-term survival [23-25], and in fact the 
present patient has remained free of cancer recurrence for 
12 years after hepatectomy. To our knowledge, this is the 
first report of pancreatobiliary-type IPNB, carcinoma in situ, 
arising from the liver in a patient with AIH.
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