
Isolated intrapancreatic IgG4-related sclerosing cholangitis

Takahiro Nakazawa, Yushi Ikeda, Yoshiaki Kawaguchi, Hirohisa Kitagawa, Hiroki Takada, Yutaka Takeda, 
Isamu Makino, Naohiko Makino, Itaru Naitoh, Atsushi Tanaka

Takahiro Nakazawa, Itaru Naitoh, Department of Gastroenterology 
and Metabolism, Nagoya City University Graduate School of 
Medical Sciences, Nagoya 467-8601, Japan
Yushi Ikeda, Naohiko Makino, Department of Gastroenterology, 
Yamagata University Faculty of Medicine, Yamagata 990-9585, 
Japan
Yoshiaki Kawaguchi, Department of Gastroenterology, Tokai 
University School of Medicine, Kanagawa 259-1153, Japan 
Hirohisa Kitagawa, Isamu Makino, Gastroenterologic Surgery, 
Division of Cancer Medicine, Graduate School of Medical 
Science, Kanazawa University, Kanazawa 920-8640, Japan
Hiroki Takada, Department of Gastroenterology, Kasugai 
Municipal Hospital, Kasugai 486-8510, Japan
Yutaka Takeda, Department of Surgery, Kansai Rosai Hospital, 
Osaka 660-8511, Japan
Atsushi Tanaka, Department of Medicine, Teikyo University 
School of Medicine, Tokyo 173-8606, Japan
Author contributions: Nakazawa T analyzed data and wrote 
the paper; Ikeda Y collected clinical data; Kawaguchi Y collected 
clinical data; Kitagawa H collected clinical data; Takada H 
collected clinical data; Takeda Y collected clinical data; Makino I 
collected clinical data; Makino N collected clinical data; Naitoh I 
analyzed data and wrote the paper; and Tanaka A analyzed data.
Supported by Health Labor Science Research Grants from 
Research on Measures for Intractable Diseases, the Intractable 
Hepato-Biliary Diseases Study Group in Japan. 
Open-Access: This article is an open-access article which was 
selected by an in-house editor and fully peer-reviewed by external 
reviewers. It is distributed in accordance with the Creative 
Commons Attribution Non Commercial (CC BY-NC 4.0) license, 
which permits others to distribute, remix, adapt, build upon this 
work non-commercially, and license their derivative works on 
different terms, provided the original work is properly cited and 
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/
Correspondence to: Takahiro Nakazawa, MD, Department 
of Gastroenterology and Metabolism, Nagoya City University 
Graduate School of Medical Sciences, 1 Kawasumi, Mizuho-cho, 
Mizuho-ku, Nagoya 467-8601, 
Japan. tnakazaw@med.nagoya-cu.ac.jp
Telephone: +81-52-8538211
Fax: +81-52-8520952
Received: June 20, 2014
Peer-review started: June 22, 2014
First decision: July 9, 2014
Revised: July 29, 2014 

Accepted: September 5, 2014
Article in press: September 5, 2014
Published online: January 28, 2015

Abstract
Immunoglobulin G4-related sclerosing cholangitis 
(IgG4-SC) is frequently associated with type 1 auto
immune pancreatitis (AIP). Association with AIP can 
be utilized in the diagnosis of IgG4-SC. However, 
some cases of IgG4-SC are isolated from AIP, which 
complicates the diagnosis. Most of the reported cases 
of isolated IgG4-SC displayed hilar biliary strictures, 
whereas isolated IgG4-SC with intrapancreatic biliary 
stricture is very rare. Recently, we have encountered 
5 isolated intrapancreatic IgG4-SC cases that were not 
associated with AIP, three of which were pathologically 
investigated after surgical operation. They all were 
males with a mean age of 74.2 years. The pancreas 
was not enlarged in any of these cases. No irregular 
narrowing of the main pancreatic duct was found. Bile 
duct wall thickening in lesions without luminal stenosis 
was detected by abdominal computed tomography in 
all five cases, by endoscopic ultrasonography in two 
out of four cases and by intraductal ultrasonography in 
all three cases. In three cases, serum IgG4 levels were 
within the normal limits. The mean serum IgG4 level 
measured before surgery was 202.1 mg/dL (4 cases). 
Isolated intrapancreatic IgG4-SC is difficult to diagnose, 
especially if the IgG4 level remains normal. Thus, this 
type of IgG4-SC should be suspected in addition to 
cholangiocarcinoma and pancreatic cancer if stenosis of 
intrapancreatic bile duct is present.
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Core tip: If stenosis of intrapancreatic bile duct is present 
and no abnormal findings of pancreas are detected, 
cholangiocarcinoma is suspected. Recently, we have 
encountered 5 isolated intrapancreatic immunoglobulin 
G4-related sclerosing cholangitis (IgG4-SC) cases that 
were not associated with autoimmune pancreatitis, 
three of which were pathologically investigated after 
surgical operation. Isolated intrapancreatic IgG4-SC is 
difficult to diagnose, especially if the IgG4 level remains 
normal. Thus, this type of IgG4-SC should be suspected 
in addition to cholangiocarcinoma and pancreatic cancer 
if stenosis of intrapancreatic bile duct is present.

Nakazawa T, Ikeda Y, Kawaguchi Y, Kitagawa H, Takada H, 
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INTRODUCTION
Immunoglobulin G4-related sclerosing cholangitis 
(IgG4-SC) is frequently associated with type 1 
autoimmune pancreatitis (AIP). Association with 
AIP can be utilized in the diagnosis of IgG4-SC[1]. 
However, some cases of IgG4-SC are isolated from 
AIP, which complicates the diagnosis[2,3].

IgG4-SC displays various cholangiographic fea
tures similar to those of pancreatic cancer, primary 
sclerosing cholangitis (PSC), and cholangiocarcinoma 
(CC). The characteristic features of IgG4-SC can 
be classified into 4 types based on the stricture 
regions revealed by cholangiography and differential 
diagnosis (Figure 1)[4]. 

Most of the reported cases of isolated IgG4-SC 
displayed hilar biliary strictures, whereas isolated 
IgG4-SC with intrapancreatic biliary stricture is 
very rare[2,3]. Recently, we have encountered 5 
isolated intrapancreatic IgG4-SC cases that were 
not associated with AIP, three of which were pa
thologically investigated after surgical operation. In 
the present study, we examined this series to clarify 
the clinical profiles of isolated intrapancreatic IgG4-
SC.

CASE REPORT
We report 5 cases of isolated type1 IgG4-SC. One 
case was retrieved from 87 IgG4-SC case records in 
Nagoya City University. Two cases were presented 
during the 49th annual meeting of Japan Biliary 
Association. The other two cases were retrieved 
from the nationwide survey for PSC and IgG4-SC 
conducted in Japan. Informed consents were ob
tained from all the patients.

Below, we will first describe the details of these 
five cases. We will then characterize them in terms 
of serum IgG4 levels, pancreatic features, bile duct 
features, diagnosis, and treatment.

Case 1 
An 82-year-old man was diagnosed with intrahepatic 
bile duct dilation during a follow-up after gastrectomy 
for gastric cancer. For further evaluation, he was 
referred to Kansai Rosai Hospital. On admission, 
serum hepatobiliary enzymes were elevated, but 
serum IgG4 was within the normal range. Endoscopic 
retrograde cholangiopancreatography (ERCP) revealed 
stenosis of the intrapancreatic bile duct but did not 
show irregular narrowing of the main pancreatic duct 
(MPD) (Figure 2A-C). Computed tomography (CT) 
showed thickening of the extrahepatic bile duct wall 
without enlargement of the pancreas (Figure 2D 
and E). Positron emission tomography-CT (PET-CT) 
imaging with 18F-fluorodeoxyglucose (FDG) detected 
intense 18F-FDG uptake in the intrapancreatic 
duct. Bile duct cytology and endoscopic ultrasound-
guided fine needle aspiration (EUS-FNA) revealed no 
malignant features. With a tentative diagnosis of bile 
duct cancer at the intrapancreatic duct, the patient 
underwent pancreaticoduodenectomy. Histological 
examination showed no malignant cells, but infi
ltration of lymphocytes and IgG4-positive plasma 
cells, storiform fibrosis, and obstructive phlebitis 
in the bile duct wall were present (Figure 2F-H). 
Examination of the adjacent pancreatic tissue did 
not reveal any signs of AIP (Figure 2I and J). On the 
basis of these findings, the disease was diagnosed as 
isolated intrapancreatic IgG4-SC.

Case 2 
A 60-year-old man was initially admitted to an 
affiliate hospital for the evaluation of a gall blad
der tumor. Under the suspicion of bile duct can
cer he was then referred to Kanazawa University 
Hospital. The serum IgG4 level was within the 
normal range. Abdominal CT detected long seg
mental wall thickening in the middle and lower 
extrahepatic bile duct and cystic duct, but the 
pancreas was of normal size (Figure 3A and B). 
Wall thickening of the fundus of the gallbladder 
was also detected (Figure 3B). ERCP and magnetic 
resonance cholangiopancreatography (MRCP) re
vealed long segmental stenosis in the middle and 
lower extrahepatic bile duct and normal MPD with an 
exception of a cyst (Figure 3C and D). Transpapillary 
bile duct biopsy did not provide enough tissue for 
histopathological evaluation. Cytology of the bile 
duct showed Class Ⅳ, whereas PET-CT detected 
intense 18F-FDG uptake in the middle and lower 
extrahepatic bile duct. With a tentative diagnosis 
of cholangiocarcinoma in the middle and lower 
extrahepatic bile duct and adenomyomatosis of 
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gallbladder, the patient underwent pylorus-preserving 
pancreaticoduodenectomy.

Histological examination revealed characteristic 
findings of IgG4-SC (Figure 3E-G) and IgG4-related 
cholecystitis (Figure 3H). The adjacent pancreatic 
tissue was found to be normal (Figure 3E and I). 
On the basis of these findings, the disease was 
diagnosed as isolated intrapancreatic IgG4-SC and 
IgG4-related cholecystitis.

Case 3 
An 81-year-old man was admitted to an affiliate 
hospital for the treatment of common bile duct 
stones. ERCP revealed a stricture in the intra
pancreatic duct. The patient was then referred to 
Kasugai Municipal Hospital for further evaluation. 
ERCP and MRCP showed a short stenosis in the 
intrapancreatic bile duct and normal MPD (Figure 
4A and B). Abdominal CT detected wall thickening 
in the middle and lower extrahepatic bile duct and 
the pancreas of normal size (Figure 4C and D). 
The patient underwent pylorus-preserving pan
creaticoduodenectomy based on the diagnosis of 
cholangiocarcinoma.

Histological examination revealed characteristic 
findings of IgG4-SC (Figure 4E and F). Examination 
of the adjacent pancreatic tissue indicated normal 
pancreas (Figure 4G). Based on these findings, the 
diagnosis of isolated intrapancreatic IgG4-SC was 
made. The level of serum IgG4 measured after the 
surgery was within the normal range.

Case 4 
A 61-year-old man was admitted with jaundice. 
ERCP showed a stenosis of intrapancreatic duct. He 
was then referred to Tokai University Hospital for 
further evaluation. As in previous cases, abdominal 
CT detected wall thickening in the intrapancreatic 
bile duct, but the pancreas was of normal size 
(Figure 5A and B). ERCP revealed a stenosis of 
intrapancreatic duct and normal MPD (Figure 5C 
and D), whereas intraductal ultrasonography (IDUS) 
showed symmetric and smooth thickening of the 

inner hypoechoic layer of the bile ducts spreading 
from the intrapancreatic duct to the intrahepatic 
ducts (Figure 5E-G). Transpapillary bile duct biopsy 
showed infiltration of lymphocytes and 23 IgG4-
positive plasma cells/high power field. The ratio of 
IgG4/IgG-positive plasma cells was 43.5%. The 
serum IgG4 level was 509 mg/dL. In accordance 
with these findings, the disease was diagnosed as 
isolated intrapancreatic IgG4-SC. Steroid therapy 
was administered with the initial dose of 30 mg. 
ERCP showed an improvement of the stenosis 3 mo 
later. He underwent maintenance steroid therapy 
and IgG4-SC has not recurred until now.

Case 5 
An 87-year-old man was admitted with jaundice. 
ERCP and MRCP detected a slight dilation of 
the MPD (Figure 6A and B). A stenosis in the in
trapancreatic common bile duct was revealed with 
cholangiography (Figure 6A and B). Abdominal CT 
showed a normal-sized pancreas (Figure 6C). IDUS 
showed thickening of the inner hypoechoic layer of 
the bile ducts spreading from the intrapancreatic 
common bile duct to the middle common bile duct 
(Figure 6D-F). Transpapillary biopsy of the stenotic 
area of the bile duct did not reveal malignant cells. 
The level of serum IgG4 was 262 mg/dL. The patient 
was associated with IgG4-related sialadenitis and 
retroperitoneal fibrosis. He was diagnosed with 
isolated intrapancreatic IgG4-SC. Endoscopic biliary 
drainage was performed and followed up. 

The clinical characteristics of the 5 patients 
are summarized in table 1. They all were males 
with a mean age of 74.2 years. The pancreas was 
not enlarged in any of these cases. No irregular 
narrowing of the MPD was found. Bile duct wall 
thickening in lesions without luminal stenosis, which 
is typical of IgG4-SC, was detected by abdominal 
CT in all five cases, by endoscopic ultrasonography 
(EUS) in two out of four cases and by IDUS in all 
three cases. In three cases, serum IgG4 levels were 
within the normal limits. The mean serum IgG4 
level measured before surgery was 202.1 mg/dL (4 
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Type 1                                                                Type 2                                                      Type 3                                   Type 4

Figure 1  Cholangiographic classification of IgG4-related sclerosing cholangitis. Stenosis is located only in the lower part of the common bile duct in Type 1; 
stenosis is diffusely distributed in the intra-and extra-hepatic bile ducts in Type 2. Type 2 is further subdivided into 2 types. Extended narrowing of the intrahepatic bile 
ducts with prestenotic dilation is widely distributed in Type 2a. Narrowing of the intrahepatic bile ducts without prestenotic dilation and reduced bile duct branches are 
widely distributed in Type 2b; stenosis is detected in both the hilar hepatic lesions and the lower part of the common bile ducts in Type 3; strictures of the bile duct are 
detected only in the hilar hepatic lesions in Type 4.
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(case 4) received steroid therapy, whereas the other 
(case 5) was treated with endoscopic biliary drainage 
only. Two out of three cases that were surgically 
treated (case 1 and 2) showed low serum IgG4 
levels (22.8 mg/dL and 14.6 mg/dL, respectively) 

cases).
Three out of 5 cases (1, 2, and 3) were not di

agnosed with IgG4-SC until the surgery. In the 
remaining two cases, however, the diagnosis was 
established without operation. Among those two, one 

A B C

D E F

G H I

J

Figure 2  Imaging and pathological findings of Case 1. A: Stenosis of the intrapancreatic bile duct on endoscopic retrograde cholangiopancreatography (ERCP); B, 
C: No irregular narrowing of the main pancreatic duct on ERCP and magnetic resonance cholangiopancreatography; D: No enlargement of the pancreas on computed 
tomography (CT); E: Thickening of the extrahepatic bile duct wall on CT (arrowhead); F: Bile duct wall thicking in surgical specimen of bile duct wall (HE × 40); G: 
Abundant infiltration of lymphocytes and plasma cells in the bile duct wall (HE × 200); H: Abundant infiltration of IgG4-positive plasma cells in the bile duct wall (IgG4 
staining × 800); I, J: No findings mimicking AIP in surgical specimen of adjacent pancreatic tissue (I: HE × 2), (J: HE × 400).

0.5 mm
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before the surgery, whereas in the remaining case 
(case 3) this parameter was not measured at that 
time. Only one case with high serum IgG4 (case 
5) was associated with other organ involvements. 

The reasons for surgical treatment were as follows. 
Adenocarcinoma was suspected based on the results 
of brush cytology in two cases (case 2 and 3). The 
possibility of cholangiocarcinoma could not be ruled 

A B C

D E

F G

H I

Figure 3  Imaging and pathological findings of Case 2. A: Long segmental wall thickness in the middle and lower extrahepatic bile duct on abdominal computed 
tomography (arrowhead); B: Wall thickness of the fundus of gall bladder (arrowhead) and normal size of the pancreas; C: Long segmental stenosis in the middel 
and lower extrahepatic bile duct on endoscopic retrograde cholangiography; D: Normal main pancreatic duct except a pancreatic cyst  on  magnetic resonance 
cholangiopancreatography; E: Bile duct wall thicking (arrow head) and no inflammation of pancreas tissue in surgical specimen (HE × 1); F: Abundant infiltration of 
lymphocytes and plasma cells in the bile duct wall (HE × 200); G: Abundant infiltration of IgG4-positive plasma cells in the bile duct wall (IgG4 staining × 400); H: 
Numerous lymphocytes and plasma cells in the wall of gall bladder (HE × 400); I: Normal pancreatic tissue in adjacent pancreas (HE × 400). 
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out in spite of the negative results of brush cytology 
and EUS-FNA in the remaining case (case1).

In three cases (case 1, 2, and 3), pathological 
findings in the surgical specimens of the bile duct 
showed severe infiltration of lymphocytes and IgG4-

positive plasmacytes as well as prominent fibrosis in 
the bile duct. These findings were compatible with 
the diagnosis of IgG4-SC. However, no inflammatory 
changes compatible with AIP in the adjacent pan
creas tissue were found in any of these three cases.

Figure 4  Imaging and pathological findings of Case 3. A: Stricture in the intrapancreatic duct on endoscopic retrograde cholangiography; B: Normal main 
pancreatic duct on endoscopic retrograde pancreatography; C: Wall thickening in the middle and lower extrahepatic bile duct on abdominal computed tomography 
(arrowhead); D: Pancreas of normal size; E: Bile duct wall thicking (HE × 40); F: Abundant IgG4-positive plasma cells in bile duct wall (IgG4 staining × 200); G: No 
inflammation of pancreas tissue (HE × 400).

A B

C D

E F

G

Nakazawa T et al . Isolated intrapancreatic IgG4-SC



1340 January 28, 2015|Volume 21|Issue 4|WJG|www.wjgnet.com

Figure 5  Imaging findings of Case 4. A: Wall thickness of extrahepatic bile duct on abdominal computed tomography (CT); B: Normal size of the pancreas on 
abdominal CT; C: Stenosis in the lower extrahepatic bile duct on endoscopic retrograde cholangiography; D: Normal main pancreatic duct on endoscopic retrograde 
pancreatography; E (at the hilar hepatic lesion); F ( at the bifurcation of cystic duct); G (at the intrapancreatic lesion): Bile duct wall thickening with smooth inner and 
outer margin in areas with stenosis (G) and without (E, F) on intraductal ultrasonography.

A

B

C D

E F G

A B

C D E F

Figure 6  Imaging findings of Case 5. A, B: Stenosis in the lower extrahepatic bile duct and a slight dilation of the main pancreatic duct on endoscopic retrograde 
cholangiopancreatography (A) and magnetic resonance cholangiopancreatography (B); C: Normal size of the pancreas on abdominal computed tomography; D (at 
the hilar hepatic lesion); E (at the bifurcation of cystic duct); F (at the intrapancreatic lesion): Bile duct wall thickening with smooth inner and outer margin in areas with 
stenosis (F) and without (D, E) on intraductal ultrasonography.
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low (16%) in AIP without pancreatic head lesion[8]. 
However, we believe that type 1 IgG4-SC should be 
classified as one of the IgG4-SC types because of the 
following reasons. First, pathological examination of 
the bile duct wall obtained from surgically resected 
samples showed abundant IgG4-positive plasma 
cell infiltration, storiform fibrosis, and obstructive 
phlebitis, which are characteristics of IgG4-SC-
associated inflammation[9]. Second, the results of 
an IDUS study showed continuous thickening of 
the bile duct wall from the intrapancreatic to the 
extrapancreatic bile duct[10]. In addition, this paper 
revealed that some cases showed inflammation 
of only the bile duct wall and not of the pancreas. 
In fact, it is difficult to identify which factor is the 
main contributor to the thickening of the bile duct 
wall, inflammation of the bile duct or compression 
due to AIP. However, we believe that type 1 IgG4-
SC should be included into our cholangiographic 
classification system as an independent type because 
the purpose of this system is to facilitate clinical 
awareness of these conditions in order to avoid 
unnecessary surgical resection under the diagnosis of 
cholangiocarcinoma or liver transplantation under the 
diagnosis of PSC. 

Some cases of IgG4-SC isolated from AIP are 
difficult to diagnose[2,3]. There seem to be several 
reasons for this. Bile duct biopsy may not be able 
to provide a large enough sample that would allow 
identification of characteristic pathological features 
of IgG4-SC[10], whereas the results of cytology, 
which has been performed in two cases presented 
in the current study, suggested adenocarcinoma. 
PET-CT showed intense 18F-FDG uptake in two 
cases. In addition, two studies reported that the 
serum IgG4 level is often normal in IgG4-SC[2,3]. In 
agreement with this observation, serum IgG4 levels 
were found to be within the normal limits in 2 out 
of 4 cases presented here for which the analysis 
was done prior to surgery. 

We summarized the key findings of isolated 
intrapancreatic IgG4-SC in table 2.

Frequency of cases with higher serum IgG4 level 
is low in isolated intrapancreatic IgG4-SC cases. 

However, bile duct wall thickening in lesions without 
luminal stenosis detected by abdominal CT, EUS and 
IDUS is useful finding in the diagnosis of isolated 
intrapancreatic IgG4-SC.

In conclusion, isolated intrapancreatic IgG4-SC 
is difficult to diagnose, especially if the IgG4 level 
remains normal. Thus, this type of IgG4-SC should 
be suspected in addition to cholangiocarcinoma and 
pancreatic cancer if stenosis of intrapancreatic bile 
duct is present.

COMMENTS
Case characteristics
Five male patients with isolated intrapancreatic IgG4-related sclerosing 
cholangitis.
Clinical diagnosis
Three patients were misdiagnosed as cholangiocarcinoma and two patents 
were correctly diagnosed as isolated intrapancreatic IgG4-related sclerosing 
cholangitis.
Differential diagnosis
Intrapancreatic cholangiocarcinoma.
Laboratory diagnosis
In three cases, serum IgG4 levels were within the normal limits. 
Imaging diagnosis
Stenosis and wall thickness of intrapancreatic bile duct. Bile duct wall 
thickening in lesions without luminal stenosis detected by abdominal computed 
tomography, endoscopic ultrasonography and intraductal ultrasonography is 
useful finding in the diagnosis.
Pathological diagnosis
Three surgical specimen and one bile duct biopsy showed infiltration of 
abundant IgG4-positive plasma cells
Treatment
Three patients were surgically treated. Another underwent steroid therapy and 
the other endoscopic biliary drainage.
Related reports
There are no case reports with isolated intrapancreatic IgG4-related sclerosing 
cholangitis.
Term explanation 
Isolated intrapancreatic IgG4-related sclerosing cholangitis is type 1 IgG4-
related sclerosing cholangitis without autoimmune pancreatitis.
Experiences and lessons
Isolated intrapancreatic immunoglobulin G4-related sclerosing cholangitis (IgG4-
SC) is difficult to diagnose, especially if the IgG4 level remains normal. Thus, 
this type of IgG4-SC should be suspected in addition to cholangiocarcinoma 
and pancreatic cancer if stenosis of intrapancreatic bile duct is present.
Peer review
In the manuscript, the authors described the clinical findings of 5 cases of 
isolated IgG4-SC, the manuscript is well written, and the cases are detailed 
introduced. The current manuscript enriches the knowledge of isolated IgG4-SC.
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