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Abstract
A 71-year-old man with obstructive jaundice was referred to our department. He underwent chol-
angiojejunostomy 15 years ago for palliative drainage. At that time, he had obstructive jaundice 
caused by an unresectable pancreatic head tumor. Contrast-enhanced computed tomography (CE-
CT) now revealed a mass with low enhancement in the hepatic hilum that occluded the hilar bile 
duct and infiltrated extensively along the portal vein and hepatic artery. CE-CT also showed marked 
atrophy of the left hepatic lobe. No swelling or tumors were observed in the pancreas. Serum im-
munoglobulin G4 (IgG4) levels were as high as 465 mg/dL. Endoscopic ultrasound-guided fine-
needle biopsy (EUS-FNB) was performed targeting the hepatic hilar lesion. Immunohistological 
results of the biopsy specimens suggested that the lesion was an IgG4-related hepatic inflamma-
tory pseudotumor (IPT) with no atypical cells. Steroid treatment resulted in rapid clinical improve-
ment. This case suggested the usefulness of EUS-FNB for diagnosing IgG4-related hepatic hilar IPT.
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Introduction

Immunoglobulin G4-related disease (IgG4-RD) is a multi-organ immune-mediated 
condition that mimics many malignant, infectious, or inflammatory disorders. Histopathology 
is key to diagnosis [1]. IgG4-RD can sometimes manifest as inflammatory pseudotumors 
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(IPTs) in various organs. IgG4-related IPTs are characterized histologically as irregular prolif-
eration of myofibroblasts intermixed with infiltrates of inflammatory cells, mainly lympho-
cytes and plasma cells [2]. Hepatic IPTs are classified as lymphoplasmacytic or fibro-inflam-
matory based on clinical and histological features. Lymphoplasmacytic hepatic IPTs corre-
spond to IgG4-RD and are always found around the hepatic hilum, especially around the hilar 
bile ducts [3]. The bile ducts adjacent to or within IgG4-related IPTs have cholangitis that 
resembles IgG4-related sclerosing cholangitis [3].

Clinical features and imaging findings of hepatic IPTs are sometimes similar to findings 
of intrahepatic or hilar cholangiocarcinoma. Some cases undergo surgical resection [4, 5]. 
Histological diagnosis is essential for differentiation from malignant tumors [3, 6], but it is 
often difficult to obtain sufficient tissue samples for diagnosis. Endoscopic ultrasound-guided 
fine-needle biopsy (EUS-FNB) is useful for differentiating IgG4-related hepatic hilar IPT from 
hilar cholangiocarcinoma.

Case Report

A 71-year-old man with obstructive jaundice was referred to our department. He had 
diabetes and no history of alcohol consumption or cigarette smoking. Approximately 15 years 
ago, when he was 56 years old, he was scheduled for pancreatoduodenectomy at another 
hospital due to a mass in the head of the pancreas, which had been preoperatively diagnosed 
as pancreatic ductal adenocarcinoma based on imaging findings. However, pancreatoduode-
nectomy was unsuccessful due to extensive tumor infiltration into the portal vein. The 
procedure consisted of only choledochojejunostomy for palliative bile duct drainage. The 
pathological diagnosis from an intraoperative tumor biopsy was not adenocarcinoma. The 
tumor in the head of the pancreas spontaneously resolved. At this time, laboratory tests 
showed high values of total bilirubin, 20.0 mg/dL; direct bilirubin, 15.5 mg/dL; aspartate 
aminotransferase, 43U/L; alanine aminotransferase, 82 U/L; alkaline phosphatase, 336 U/L; 
γ-glutamyl transpeptidase, 167 U/L; and IgG4, 465 mg/dL. White blood cell counts and levels 
of serum amylase and the tumor markers CEA, CA19-9, SPAN-1, and DUPAN-2 were within 
the normal range. Contrast-enhanced computed tomography (CE-CT) revealed a slightly 
enhanced mass occluding the hilar bile duct. The wedge-shaped tumor was located in the 
hepatic hilum and spread along the hepatic artery down to the superior edge of the pancreas. 
The portal vein was narrowed by the tumor, and there was well-developed collateral circu-
lation. CE-CT imaging findings strongly suggested the tumor was advanced hilar cholangio-
carcinoma with extensive infiltration of the hepatic artery and portal vein (Fig. 1a, b). CE-CT 
also showed marked atrophy of the left hepatic lobe. No swelling or tumors were found in the 
pancreas. The body and tail of the pancreas were atrophied and hypoenhancing on CE-CT 
(Fig. 1c). Magnetic resonance cholangiopancreatography revealed dilatation of the right 
intrahepatic bile duct, occlusion of the hilar hepatic duct, and no dilatation of the main 
pancreatic duct (Fig. 1d). On magnetic resonance imaging, the tumor in the hepatic hilum was 
hypointense on T1-weighted images. It infiltrated the hepatic hilum around Glisson’s capsule. 
Although magnetic resonance imaging from approximately before 19 years showed swelling 
of both submandibular glands, no swelling of the salivary glands was observed at this time. 
Based on radiologic findings, high serum IgG4 levels, and his clinical history, the lesion was 
primarily considered to be IgG4-RD. Hilar cholangiocarcinoma was considered as part of the 
differential diagnosis.

Double-balloon endoscope-assisted endoscopic retrograde cholangiography (DB-ERC) 
was performed for cytological examination and biliary drainage. Although we reached the 
bile duct-jejunal anastomosis, only left intrahepatic bile ducts were visualized with contrast 
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medium. It was not possible to pass a guide wire past the stenosis in the right hepatic duct. 
Both cytological examination and attempted biliary duct drainage of the right hepatic lobe 
were unsuccessful. Next, to exclude malignancy with a histological diagnosis, EUS-FNB was 
performed targeting the hypoechoic tumor in the hepatic hilum from the duodenal bulb using 
a convex scanning EUS with a 22G Franseen needle (Fig. 2a). During EUS-FNB, tissue spec-
imens of the target lesion, including the bile duct and peribiliary glands, were collected. No 
atypical cells were observed.

Histopathology demonstrated dense lymphoplasmacytic infiltration and fibrosis (Fig. 2b), 
suspected obliterative phlebitis (Fig. 2c) and >20 IgG4-positive plasma cells per high-power 
field (Fig. 2d). Biopsy of the right lobe of the liver was performed because of elevated liver 
fibrosis markers, but no IgG4-positive plasma cells were observed in the liver parenchyma and 
peripheral bile ducts. No liver fibrosis was noted. Finally, we diagnosed the lesion in the hepatic 
hilum as an IgG4-related hepatic IPT based on the histopathological findings, high serum IgG4 
values, and clinical history suggesting an asynchronous tumor with spontaneous resolution.

Prednisolone (0.6 mg/kg) was started. The dose was gradually decreased. After initial 
steroid treatment, the hepatic hilar IPT decreased in size and intrahepatic bile ducts became 

Fig. 1. Imaging findings of the wedge-shaped mass with low enhancement (yellow arrows) occluding the 
hilar bile duct. Coronal (a) and axial (b) abdominal CE-CT images. c No swelling or tumors were found in the 
pancreas. The body and tail of the pancreas were atrophied. d On MRCP, dilatation of the right intrahepatic 
bile duct and occlusion of hilar hepatic duct was observed, with no dilatation of the main pancreatic duct. 
CE-CT, contrast-enhanced computed tomography; MRCP, magnetic resonance cholangiopancreatography.

a b

c d



491Case Reports in Gastroenterology

Koiwai et al.: Immunoglobulin G4-Related Hepatic Inflammatory Pseudotumor

www.karger.com/crg
© 2021 The Author(s). Published by S. Karger AG, BaselDOI: 10.1159/000516687

less dilated (Fig. 3a, b). Total serum bilirubin and IgG4 values normalized (Fig. 3c). Seventeen 
weeks after the start of steroid therapy, maintenance prednisolone therapy (5 mg/day) was 
started without any problems.

Discussion

For the diagnosis of IgG4-RD, a consensus statement on the pathology of IgG4-RD and 
comprehensive diagnostic criteria for IgG4-RD have been published [6, 7]. However, 
depending on the location of the affected organ, it can be difficult to obtain a pathological 
sample. Recently, the 2019 American College of Rheumatology/European League Against 
Rheumatism Classification Criteria for IgG4-Related Disease was released [8]. The sensi-
tivity and specificity for diagnosing IgG4-RD based on these criteria were 85.9% and 99.2%, 
respectively. The criteria are divided into several steps (entry criteria, exclusion criteria, 
and inclusion criteria). IgG4-RD is diagnosed if items that meet inclusion criteria score 20 
points or more. According to the latest diagnostic criteria, exclusion of malignancy is the 
most important prerequisite among the exclusion criteria, and histological findings are an 
important part of the inclusion criteria as well. It is necessary to obtain tissue samples for 
the diagnosis of IgG4-RD [9]. In this patient, imaging findings of the hepatic hilar lesion 

Fig. 2. a Lesion in the hepatic hilum was hypoechoic on EUS. EUS-FNB was performed from the duodenal 
bulb using a convex scanning EUS with a 22G Franseen needle. b HE staining of the biopsy sample showed 
dense lymphoplasmacytic infiltration and fibrosis in an HPF (×400). c Obliterative phlebitis was suspected 
based on EM staining (×400). d More than 20 IgG4-positive plasma cells were detected per HPF (×400). EUS, 
endoscopic ultrasound; EUS-FNB, EUS-guided fine-needle biopsy; HE, hematoxylin and eosin; EM, elastica 
Masson; IgG4, immunoglobulin G4;HPF, high-power field.
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were similar to those of advanced hilar cholangiocarcinoma with vascular infiltration. To 
exclude malignancy and confirm the pathological findings suggestive of IgG4-RD, it was 
necessary to perform a biopsy. Percutaneous liver biopsy targeting the legion in the hepatic 
hilum was difficult because of the distance from the body surface and the risk of puncturing 
blood vessels and bile ducts. We decided to perform EUS-FNB from the duodenal bulb, 
which was near the lesion, to obtain tissue samples. However, if the punctured lesion is 
cancer, needle tract seeding is a potential complication of needle biopsy [10, 11]. Since 
IgG4-RD was considered to be the most likely diagnosis, despite the imaging findings, and 
this lesion was too advanced to be resected if it was malignant, we decided to perform 
EUS-FNB. According to a keyword search in PubMed, this was the first case in which IgG4-
related hepatic IPT was diagnosed with EUS-FNB. If this lesion was considered to have a 
high probability of being resectable hilar cholangiocarcinoma, surgery without EUS-FNB 
might have been an option.

Fig. 3. a Twenty weeks after starting steroid treatment, CE-CT showed the hepatic IPT had decreased in size 
(yellow arrows). b MRCP showed less dilatation of the intrahepatic bile ducts. c After the start of steroid 
treatment, serum T-Bil and IgG4 values normalized. CE-CT, contrast-enhanced computed tomography; IPT, 
inflammatory pseudotumor; MRCP, magnetic resonance cholangiopancreatography; T-Bil, total bilirubin; 
IgG4, immunoglobulin G4; PSL, prednisolone.
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Steroid treatment for IgG4-RD is usually indicated for symptomatic patients. Asymp-
tomatic patients are usually followed up without treatment. Organ dysfunction such as 
obstructive jaundice or renal failure is an absolute indication for treatment. Urgent and 
adequate treatment is required before the organ is irreversibly damaged [12]. In this case, 
marked obstructive jaundice due to severe hilar bile duct stenosis was an absolute indication 
for steroid treatment. Clinical practice guidelines for IgG4-related sclerosing cholangitis state 
that in cases involving obstructive jaundice due to biliary stenosis, biliary drainage is suggested 
before steroid administration [13]. Steroid treatment can be initiated without biliary drainage 
in patients with mild jaundice and no cholangitis for whom the diagnosis is definite, and 
pathologic diagnosis to establish the cause of biliary stenosis is unnecessary. As this patient 
had marked jaundice and no signs of infection, we attempted biliary drainage with DB-ERCP 
before starting steroid therapy, but it was unsuccessful. Bi et al. [14] reported that obstructive 
jaundice can be safely and effectively treated with steroids and no biliary stenting is required 
in patients with autoimmune pancreatitis, a type of IgG4-RD. In general, steroids are expected 
to have a high therapeutic effect in IgG4-RD [1]. In this patient, there were no signs of infection 
or contraindications to steroid therapy, and the general condition was good. Thus, we decided 
to start steroid treatment without biliary drainage. As expected, his obstructive jaundice 
decreased promptly (Fig. 3c). Maintenance steroid therapy was continued.

We encountered a patient with IgG4-related hepatic IPT that was difficult to distinguish 
from hilar cholangiocarcinoma with imaging workup alone. With EUS-FNB, we successfully 
obtained enough tissue from the lesion for immunohistological analysis, which was required 
for a definitive diagnosis of IgG4-RD. Obstructive jaundice in this case resolved with steroid 
treatment, without prior bile duct drainage. In conclusion, this report suggested that EUS-FNB 
is sometimes a useful method for diagnosing suspected IgG4-related IPT in the hepatic hilum.
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