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Abstract:

A 58-year-old man was referred for obstructive jaundice. Imaging modalities revealed the presence of mul-
tiple pancreatic tumors and the stenosis of the middle common bile duct due to a hypoenhanced localized tu-
mor. The multiple pancreatic tumors were histopathologically diagnosed as autoimmune pancreatitis by endo-
scopic ultrasound-guided fine-needle aspiration (EUS-FNA). To differentiate between IgG4-related sclerosing
cholangitis (IgG4-SC) and cholangiocarcinoma, we diagnosed the biliary tumor as IgG4-SC by EUS-FNA be-
cause of insufficient pathological materials obtained in a transpapillary manner. We herein report a case of
IgG4-SC diagnosed by EUS-FNA.
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Introduction

IgG4-related sclerosing cholangitis (IgG4-SC) is a type of
sclerosing cholangitis linked to high levels of serum IgG4
due to unknown mechanisms (1). According to the clinical
diagnostic criteria of 1gG4-SC from 2012 (2), an 1gG4-SC
diagnosis is made using a combination of biliary imaging,
hematological examinations, histopathological findings, and
concomitance with IgG4-related disease (IgG4-RD) (3).

On biliary imaging, IgG4-SC appears as segmental or dif-
fuse stenosis of the intra- and/or extrahepatic bile duct with
thickening of the bile duct wall. Biliary imaging of 1gG4-SC
is classified into four characteristic types of features. The
differential diagnosis of IgG4-SC from other diseases caus-
ing bile duct stenosis is necessary. Examples of other bile
duct stenoses are primary sclerosing cholangitis (PSC), cho-
langiocarcinoma, chronic pancreatitis, and pancreatic can-

cer (3). IgG4-SC has characteristic cholangiogram features,
including lower and perihilar biliary strictures with mild up-
stream dilatation. Furthermore, endoscopic ultrasonography
(EUS) and intraductal ultrasonography (IDUS) occasionally
show wall thickening of the bile duct in both the stenotic
and non-stenotic portion. An IgG4-SC histopathological ex-
amination shows the marked infiltration of inflammatory
cells with lymphocytes and IgG4-positive plasma cells along
with storiform fibrosis in the submucosal area of the bile
duct.

IgG4-SC is generally treated by the oral administration of
steroids (4) following the exclusion of malignant tumors.
However, an IgG4-SC histopathological diagnosis, which is
made by obtaining a histological sample through a transpa-
pillary biliary biopsy, is very difficult due to the small size
of the pathological samples (5). We herein report a case of
[gG4-SC with uncommon biliary imaging findings and mid-
dle common bile duct stenosis that was diagnosed using
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Figure 1.

CE-CT and MRCEP findings of the bile duct and the pancreas. (A) CE-CT: hypoenhanced
tumor localized on the junction of the cystic and common hepatic ducts (arrow). (B) CE-CT: hypoen-
hanced tumor in the head of the pancreas (arrow). (C) CE-CT: hypoenhanced tumor in the tail of the
pancreas (arrow). (D) MRCP: intrahepatic bile duct dilation and common bile duct stenosis (arrow).

CE-CT: contrast-enhanced computed tomography, MRCP: magnetic resonance cholangiopancrea-

tography

EUS-guided fine-needle aspiration (FNA; EUS-FNA).

Case Report

A 58-year-old man was referred to our hospital for jaun-
dice. Laboratory data showed the elevation of some biliary
enzymes, including the following: alkaline phosphatase
(1752 TU/L; normal range, 106-322 IU/L), y-glutamyl tran-
speptidase (726 IU/L; normal range, 13-64 IU/L), total
bilirubin (7.4 mg/dL; normal range, 0.4-1.5 mg/dL), and di-
rect bilirubin (4.5 mg/dL; normal range, 0-0.2 mg/dL). In
addition, the carcinoembryonic antigen level was 4.7 ng/mL
(normal range, 0-5.0 ng/mL), and the cancer antigen 19-9
level was mildly elevated (54.7 U/mL; normal range, 0-37
U/L). The serum IgG and IgG4 levels were elevated to 2023
mg/dL (normal range, 861-1,747 mg/dL) and 253 mg/dL
(normal range, 5-117 mg/dL), respectively.

Contrast-enhanced computed tomography (CE-CT) re-
vealed the presence of intrahepatic bile duct dilation and a
hypoenhanced 20 mm localized tumor at the junction of the
cystic and common bile duct (Fig. 1A). In addition, CE-CT
also revealed several localized hypoenhanced tumors in the
head and tail of the pancreas (Fig. 1B, C). Magnetic reso-
cholangiopancreatography (MRCP) demonstrated
stenosis of the middle common bile duct (Fig. 1D). The ac-
cumulation of fluorodeoxyglucose (FDG) was detected by

nance

FDG-positron emission tomography in multiple organs, in-
cluding the pancreas, middle common bile duct, parotid
glands, abdominal lymph node, and retroperitoneal tissue.
EUS revealed the presence of multiple pancreatic hy-
poechoic tumors (Fig. 2A) and a localized tumor in the
junction of the cystic and common bile duct (Fig. 2B).
However, EUS and IDUS were unable to detect spreading of
the bile duct’s wall thickening (Fig. 2C). Based on these
findings, the bile duct features were deemed to be uncom-
mon for an IgG4-SC, therefore IgG4-RD with cholangiocar-
cinoma was suspected.

The histopathological findings of EUS-FNA for the pan-
creatic tail tumor showing marked lymphoplasmacytic in-
flammation (IgG4/IgG-ratio: 50%) and dense fibrosis were
confirmed a diagnosis of autoimmune pancreatitis (AIP).
However, differentiation between cholangiocarcinoma and
[gG4-SC was impossible because insufficient histopathologi-
cal material had been obtained by transpapillary methods us-
ing brush cytology and a forceps biopsy during endoscopic
retrograde cholangiopancreatography (ERCP) to confirm the
diagnosis, despite the processes being repeated two times
and four biopsy specimens being obtained for each proce-
dure.

EUS-FNA was then attempted in an effort to obtain suffi-
cient pathological material from the bile duct lesion of the
middle common bile duct following the insertion of an en-

946



Intern Med 59: 945-950, 2020 DOI: 10.2169/internalmedicine.3905-19

Figure 2. EUS and IDUS findings. (A) EUS: hypoechoic tumor in the head of the pancreas (arrow).
(B) EUS: localized tumor at the junction of cystic and common bile duct (arrow). (C) IDUS: localized
tumor at the junction of cystic and common bile duct. The absence of wall thickening in the intrahe-
patic duct and distal common bile duct was observed. EUS: endoscopic ultrasonography, IDUS: in-
traductal ultrasonography

doscopic biliary stent (EBS) (Fig. 3). EUS-FNA was care-
fully performed as 3 punctures with a stylet slow-pull tech-
nique using a 22-gauge Endoscopic Ultrasound Aspiration
Needle (Expect™ Needle; Boston Scientific, Marlborough,
USA) to avoid penetrating the bile duct lumen and ensure
there were no adverse events related to the procedure.

The EUS-FNA histopathological findings revealed marked
lymphoplasmacytic inflammation and fibrosis. Infiltration of
IgG- and IgG4-positive plasma cells (IgG4/1gG-ratio: 30-
40%) was observed by immunohistochemistry (Fig. 4). The
biliary lesion was finally diagnosed as IgG4-SC. Therefore,
the patient was treated with prednisolone (PSL) at a dose of
40 mg/day, which was reduced by 5 mg per week to a dose
of 20 mg/day. After 4 weeks of steroid treatment, imaging
findings revealed an improvement in both the bile duct and
pancreatic tumors (Fig. 5). Subsequently, the PSL dose was
decreased by 2.5 mg per month to a dose of 5 mg/day. The
patient has been treated with a continuous maintenance dose
of PSL (5 mg/day) for 5 years without recurrence.

Discussion

IgG4-SC is characterized by a distinct biliary stricture
with serum IgG4 elevation and recognized as a biliary mani-
festation of IgG4-RD. Based on cholangiogram features,

IgG4-SC is classified into four types of biliary stricture (6).
Type 1 1gG4-SC is a localized biliary stricture in the distal
common bile duct and is the most typical type of cholangi-
ogram. Type 2 IgG4-SC shows diffuse strictures of intrahe-
patic and extrahepatic bile ducts. It requires a differential di-
agnosis from PSC. Furthermore, type 2 is subclassified by
the presence (Type 2a) or absence (Type 2b) of prestenotic
dilatation of the intrahepatic duct. Type 3 IgG4-SC is char-
acterized by stricture in the perihilar hepatic lesion and dis-
tal common bile duct. Type 4 IgG4-SC has stricture only in
the perihilar hepatic lesion. A national survey in Japan re-
ported the following frequencies for the four types of IgG4-
SC: type 1, 64%; type 2a, 5%; type 2b, 8%; type 3, 10%;
type 4, 10% (4). Furthermore, findings of bile duct wall
thickening were identified along all parts of the bile duct.
The cholangiogram findings of the present case were not
classified into any type of IgG4-SC due to the localized bili-
ary stricture being observed only at the junction of the cys-
tic and common bile duct, with no spreading of the wall
thickening elsewhere. These findings were similar to cholan-
giocarcinoma.

The clinical practice guidelines for IgG4-SC provide
some algorithms for the diagnosis of IgG4-SC, depending
on the type of cholangiogram (5). The diagnostic exclusion
of other biliary diseases, such as cholangiocarcinoma or
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Figure 3. EUS-FNA after endoscopic biliary stenting. (A) Endoscopic biliary stenting. (B) EUS-
FNA. EUS-FNA: endoscopic ultrasonography-guided fine-needle aspiration

Figure 4. Histopathological and immunochemistry findings. (A) Hematoxylin and Eosin staining
and immunohistochemistry for (B) CD38, (C) IgG, (D) IgG4. All figures are shown at 200x.

PSC, is important. In particular, cholangiocarcinoma and
IgG4-SC had to be distinguished in the present case because
patients with AIP may develop carcinoma in several organs
based on paraneoplastic syndrome (7). However, diagnostic
confirmation is not possible when the histological material
obtained through transpapillary collection during ERCP is
insufficient (8-13). In order to differentiate IgG4-SC from
cholangiocarcinoma, samples from the epithelium and a bile
duct submucosal lesion are needed. Of note, specific IgG4-

SC histological findings are located in the submucosal layer.
A definitive diagnosis of IgG4-SC by a bile duct biopsy
therefore requires the collection of samples containing the
bile duct stroma.

Ghazale et al. reported the pathological diagnosis of IgG
4-SC in 14 of 16 patients (88%) by a bile duct biopsy (14).
However, Kawakami et al. (15), Naitoh et al. (16), and
Hirano et al. (17) reported the diagnosis of IgG4-SC by a
bile duct biopsy in 15 of 29 patients (52%), 3 of 17 patients
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Figure 5. CE-CT and ERC findings after steroid therapy. (A) CE-CT: downsizing of the hypoen-
hanced tumor in the tail of the pancreas (arrow). (B) CE-CT: downsizing of the hypoenhanced tumor

in the head of the pancreas (arrow). (C) ERC: improvement of bile duct stenosis (arrow). CE-CT:
contrast-enhanced computed tomography, ERC: endoscopic retrograde cholangiography

(18%), and O of 5 patients (0%), respectively, which cannot
be considered a good outcome. The poor ability to diagnose
IgG4-SC by a bile duct biopsy may be attributed to the fact
that endoscopic bile duct samples are often small, and col-
lecting samples containing the bile duct stroma using biopsy
forceps is challenging.

To obtain sufficient bile duct submucosal tissue for the di-
agnosis of IgG4-SC in the present case, we performed EUS-
FNA from the biliary tumor. With EUS-FNA, we obtained a
sufficient sample, including submucosa with stroma, and
were able to make a diagnosis of IgG4-SC. The histological
diagnosis of the bile duct was important in order to avoid an
easy steroid trial.

Importantly, recent reports have shown that EUS-FNA is
useful for the diagnosis of bile duct diseases. A systematic
review and meta-analysis study demonstrated that the sensi-
tivity and specificity of EUS-FNA for the diagnosis of bili-
ary malignant stricture were 80% and 97%, respectively,
suggesting that EUS-FNA has a high diagnostic ability for
malignancy in biliary strictures (18). Although EUS-FNA
for biliary diseases carries some concerns associated with
adverse events, such as bile juice leakage and tumor seed-
ing, some reports have described the safety of EUS-FNA for
biliary malignant stricture and indicated that there have been
almost no adverse events reported in association with EUS-
FNA for extrahepatic cholangiocarcinoma (19). These re-
ports suggest the usefulness of EUS-FNA for the diagnosis
of bile duct diseases. However, the diagnostic role of EUS-
FNA for IgG4-SC is unclear. To avoid complications of
EUS-FNA in the bile duct, we performed EUS-FNA follow-
ing the insertion of an EBS.

The findings of the present case suggest that EUS-FNA
could be an effective diagnostic modality for IgG4-SC when
it demonstrates wall thickness and/or mass. Further studies
are needed to clarify EUS-FNA’s role and associated com-
plications in the diagnosis of biliary diseases.
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