
was short and localized. Then, a percutaneous tran-
shepatic biliary drainage was performed. The biopsy 
specimens obtained via  the percutaneous transhepatic 
tract indicated an abnormal glandular formation, sug-
gesting the presence of a moderate, well-differencated 
adenocarcinoma. The gross examination, microscopic 
examination and immunohistochemical analysis of the 
pancreaticoduodenectomy specimen suggested that a 
cholangiocarcinoma developed from the IgG4-related 
sclerosing cholangitis.

© 2013 Baishideng. All rights reserved.
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Core tip: Chronic biliary inflammation and cholestasis 
are risk factors for cholangiocarcinoma. However, an 
association of IgG4-related sclerosing cholangitis with 
cholangiocarcinoma has not been previously dem-
onstrated. To date, only two report described have 
neoplasia in the bile duct in patients with IgG4-related 
sclerosing cholangitis. Risk factors for cholangiocarcino-
ma include chronic biliary inflammation and cholestasis, 
both of which can contribute to the malignant trans-
formation of cholangiocytes in patients with sclerosing 
cholangitis. Because of a long duration of overt IgG4-
related sclerosing cholangitis and the affected location 
of the patient’s cholangiocarcinoma, we presumed a 
cause-and-effect relationship between the sclerosing 
cholangitis and bile duct cancer.
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Abstract
A 77-year-old man with jaundice and a pancreatic 
head tumor was referred to our hospital in August 
2006. The initial laboratory tests, computed tomog-
raphy (CT) scan, magnetic resonance imaging (MRI), 
and endoscopic retrograde cholangiopancreatography 
suggested IgG4-related cholangitis and autoimmune 
pancreatitis. Oral prednisolone (PSL) was then admin-
istered. This treatment reduced the size of the pan-
creatic parenchyma, and the lower common bile duct 
(CBD) returned to its normal size. Thus, the oral PSL 
was gradually tapered to a maintenance dose. In Feb-
ruary 2010, a CT scan and MRI showed segmental wall 
thickening and stenosis of the middle CBD, the pro-
gression of which led to extrahepatic obstructive jaun-
dice. We suspected the emergence of a cholangiocarci-
noma rather than the exacerbation of the IgG4-related 
sclerosing cholangitis because the stricture of the CBD 
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INTRODUCTION
Autoimmune pancreatitis (AIP) is a type of  chronic pan-
creatitis characterized by an inflammatory process that 

presents with unique clinicopathologic features, including 
enlargement of  the pancreas and pancreatic ductal nar-
rowing, elevated levels of  IgG or IgG4, dense lympho-
plasmacytic infiltration, storiform fibrosis, obliterative 

Figure 1  Radiologic findings. A: Enhanced computed tomography showing diffuse enlargement of the pancreas with capsule-like rim and segmental wall thickening 
and enlargement of the lower common bile duct (CBD); B: Magnetic resonance imaging revealing narrowed main pancreatic duct and narrowed lower CBD; C: Endo-
scopic retrograde cholangiopancreatography showing narrowed lower CBD; D: Enhanced computed tomography (CT) showing that swelling and capsule-like rim of 
pancreas disappeared after corticosteroid treatment; E: Magnetic resonance imaging showing that stenosis of bile duct disappeared after corticosteroid treatment; F: 
CT scan showing segmental wall thickening with enhancement of the middle CBD; G: MRI revealing stenosis of the middle CBD.
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venulitis, and a favorable response to steroid therapy[1,2]. 
Most patients (65%-75%) develop painless jaundice[3,4] , 
resulting from stenosis in the intrapancreatic portion of  
the common bile duct (CBD) induced by both extrinsic 
compression of  the inflamed pancreatic head and inflam-
matory changes of  the CBD itself[4,5]. Distal CBD stric-
tures and irregular narrowing of  the main pancreatic duct 
usually improve after steroid therapy[3] .

An association of  primary sclerosing cholangitis 
(PSC) with malignancy, i.e., cholangiocarcinoma, is well-
established with an incidence rate of  1.5% per year[6]. 
However, an association of  IgG4-related sclerosing chol-
angitis with invasive carcinoma of  the biliary duct has not 
been demonstrated. Recently, a case of  biliary intraepi-
thelial neoplasia in a background of  sclerosing cholangitis 
and autoimmune pancreatitis[7] and a case of  intrahepatic 
cholangiocarcinoma in a background of  sclerosing chol-
angitis[8] have been described. Chronic biliary inflamma-
tion and cholestasis are risk factors for cholangiocarci-
noma; however, cholangiocarcinoma in a background 
of  IgG4-related sclerosing cholangitis has rarely been 
reported. The department of  radiology at our university 
reported this case in terms of  the interesting computed 
tomography (CT) scan and magnetic resonance imaging 
(MRI), findings in a study by Rinsho-hoshasen[9]. Here, 
we present a case of  cholangiocarcinoma that developed 
4 years after the diagnosis of  IgG4-related sclerosing 
cholangitis in regards to its intriguing clinical course from 
the viewpoint of  the attending physician. 

CASE REPORT
The patient was a 77-year-old man with jaundice and a pan-
creatic head tumor. He was referred to our hospital in Au-
gust 2006. The physical examination revealed icteric sclerae 
without abdominal pain. The initial laboratory tests showed 
2.3 mg/dL total bilirubin (normal level: 0.2-1.5 mg/dL), 
742 IU/L aspartate aminotransferase (normal level: 12-32 
IU/L), 545 IU/L alanine aminotransferase (normal level: 
5-36 IU/L), 1104 IU/L gamma-glutamyltransferase (nor-
mal level: 11-69 IU/L), 1350 IU/L alkaline phosphatase 

(normal level: 80-260 IU/L), 1663.4 mg/dL IgG (normal 
level: 860-1800 mg/dL), 299 mg/dL IgG4 (normal level: 
4.8-105 mg/dL), and an ANA of  160 (normal level: < 40). 
The CT scan showed a diffuse enlargement of  the pancreas 
with a capsule-like rim and segmental wall thickening and 
an enlargement of  the lower CBD (Figure 1A). The MRI 
revealed a narrowed main pancreatic duct and narrowed 
lower CBD (Figure 1B). The endoscopic retrograde cholan-
giopancreatography (ERCP) also confirmed the narrowed 
lower CBD (Figure 1C). The laboratory and radiologic find-
ings suggested IgG4-related cholangitis and autoimmune 
pancreatitis. Oral PSL (30 mg, 0.6 mg/kg per day) was then 
administered for 2 wk. The treatment reduced the size of  
the pancreatic parenchyma, and the lower CBD returned 
to its normal size. The normal enhancement pattern in the 
pancreatic parenchyma was recovered (Figure 1D, E), and 
oral PSL was gradually tapered to a maintenance dose of  2.5 
mg/d over a period of  2 mo.

In February 2010, a CT scan showed segmental wall 
thickening with enhancement of  the middle CBD (Figure 
1F). An MRI revealed stenosis of  the middle CBD (Figure 
1G), and its progression led to extrahepatic obstructive 
jaundice. We suspected the emergence of  a cholangio-
carcinoma rather than the exacerbation of  the IgG4-
related sclerosing cholangitis because the stricture of  the 
CBD was short and localized. We failed in our attempt at 
ERCP-guided tissue diagnosis of  the biliary stricture. The 
biopsy guided by percutaneous transhepatic cholangiog-
raphy was difficult because the intrahepatic bile duct was 

Figure 2  Histologic findings of the biopsy specimens. The biopsy speci-
mens obtained via the percutaneous transhepatic tract showing abnormal glan-
dular formation, suggesting moderate, well-differentiated adenocarcinoma.

Figure 3  Gross findings of the pancreaticoduodenectomy specimen. The 
wall of the middle common bile duct was markedly thickened without cancer 
invasion to serosa.
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not sufficiently dilated. Because informed consent was 
obtained, we increased the PSL dose from 2.5 to 15 mg/
d for a differential diagnosis. A month later, the CBD 
stricture persisted and led to the dilation of  the intrahe-
patic bile duct. Finally, a percutaneous transhepatic biliary 
drainage was performed. The biopsy specimens obtained 
via the percutaneous transhepatic tract showed an abnor-
mal glandular formation, suggesting a well-moderate dif-
ferentiated adenocarcinoma (Figure 2). 

A pancreaticoduodenectomy was performed. At gross 
examination of  the pancreaticoduodenectomy specimen, 
the wall of  the middle CBD was markedly thickened 
without cancer invasion of  the serosa (Figure 3). At mi-
croscopic examination, there was abnormal glandular 
formation, suggesting a moderate, well-differentiated 
adenocarcinoma from the mucosa to the subserosa in the 
middle CBD (Figure 4B). Lymphoplasmacellular infil-
trate with lymph follicles and obliterative phlebitis were 
present around the CBD cancer (Figure 4C). Immuno-
histochemistry was performed to identify IgG4-positive 
plasma cells. More than 10 IgG4-positive plasma cells/
high power fields were detected in the CBD (Figure 4D). 
Thus, we arrived at the diagnosis of  cholangiocarcinoma 
developed from IgG4-related sclerosing cholangitis. 

DISCUSSION
IgG4-related sclerosing disease is a systemic disease char-

acterized by a dense lymphoplasmacytic infiltrate rich 
in IgG4-positive plasma cells and the storiform fibrosis 
of  various organs. Major clinical manifestations of  this 
disease are apparent in the pancreas, bile duct, gall blad-
der, salivary glands, retroperitoneum, periorbital tissues, 
kidneys, lungs, lymph nodes, meninges, aorta, breasts, 
prostate, thyroid, pericardium, and skin. While IgG4-re-
lated sclerosing cholangitis and AIP can both appear as a 
tumor mass mimicking cholangiocarcinoma or pancreatic 
cancer, these diseases have not been demonstrated to be 
associated with an increased risk of  developing cancers 
of  the bile duct or pancreas.

To date, only a few cases of  synchronous autoimmune 
pancreatitis and pancreatic ductal adenocarcinoma have 
been reported[10,11]. One report described an epithelial 
atypia in the common bile duct (suggestive of  biliary in-
traepithelial neoplasia) concurrent with a bile duct affec-
tion caused by autoimmune pancreatocholangitis[8]. One 
report described an adenocarcinoma in the intrahepatic 
bile duct in a patient with IgG4-related cholangitis[7]. 

Risk factors for bile duct cancer include chronic bili-
ary inflammation and cholestasis[12], both of  which can 
contribute to the malignant transformation of  cholangio-
cytes in patients with sclerosing cholangitis. In patients 
with PSC, the lymphocytic infiltration is dominant near 
the lumen of  the extrahepatic bile duct and is followed 
by erosion and damage of  the surface epithelium. Fur-
thermore, a multistep carcinogenesis from biliary intraep-

B

C, D

Figure 4  Histologic findings of the pancreaticoduodenectomy specimen. A: Microscopic examination of the specimen; B: There was abnormal glandular forma-
tion, suggesting moderate, welldifferencated adenocarcinoma from mucosa to subserosa (HE × 40); C: Lymphoplasmacellular infiltrate with lymph follicles and oblit-
erative phlebitis were present around the common bile duct (CBD) cancer (HE × 400); D: Immunohistochemistry was performed to identify IgG4-positive plasma cells. 
More than 10 IgG4-positive plasma cells/high power field were detected in the CBD (IgG4 × 400).
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ithelial neoplasia (BilIN: equivalent to biliary dysplasia) 
has been suggested[13]. However, for patients with IgG4-
related sclerosing cholangitis, the inflammation and fi-
brosis are observed in the whole layer of  the extrahepatic 
bile duct and the surface epithelium is less damaged com-
pared to patients with PSC. A recent study showed that a 
significant K-ras mutation occurs most frequently in the 
pancreatobiliary regions of  patients with AIP[14], although 
no relationship of  this mutation with carcinogenesis is 
known. The mechanism of  carcinogenesis from IgG4-
related sclerosing cholangitis still needs to be investigated. 
Because our patient had a long duration of  overt IgG4-
related sclerosing cholangitis and the location of  the pa-
tient’s cholangiocarcinoma was in the affected bile duct, 
we presumed a cause-and-effect relationship between 
the IgG4-related sclerosing cholangitis and the bile duct 
cancer in this case. Until now, reports of  cholangiocar-
cinoma with a histological background of  IgG4-related 
sclerosing cholangitis have been rare, but it appears that 
these reports will increase as the concept of  IgG4-related 
sclerosing cholangitis becomes well known.

In conclusion, if  unspecific morphological changes 
in the bile duct of  a patient appear during the course of  
IgG4-related sclerosing cholangitis, proactive pathological 
examination is needed to detect potential cholangiocarci-
nomas at an early stage. 
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