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Case Report
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Abstract: Background: Immunoglobulin G4 (IgG4)-related disease (IgG4-RD) is a systemic immune-mediated fibro-
inflammatory disease that results in the tissue destruction of multiple organs. IgG4-RD is often underdiagnosed or 
misdiagnosed as malignant, infectious, or other inflammatory disorder. Case presentation: We describe a 56-year-
old woman presented with jaundice and weight loss. Radiological imaging showed common hepatic duct wall thick-
ening and nodular lesions in the pancreas, which was highly suspicious of malignancy. However, she was contra-
indicated for biopsy; hence, the diagnosis of IgG4-RD was made based on her high serum IgG4 level, multiorgan 
involvement, and steroid response. The effect of steroid therapy was significant, although the disease relapsed 
during the maintenance treatment. The dosage of steroid was re-increased, and the patient was under close follow-
up. Conclusions: The diagnosis of IgG4-RD is challenging due to its diverse manifestations. Therefore, a careful sys-
tematic assessment is necessary to improve the accuracy of IgG4-RD diagnosis, and a close follow-up is important 
to monitor the disease development as well as adjust the treatment strategy accordingly. 
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Introduction

Immunoglobulin G4-related disease (IgG4-RD) 
is an immune-mediated condition associated 
with fibroinflammatory lesions that can occur at 
nearly any anatomic site [1]. It often presents 
as a multiorgan disease and tends to be misdi-
agnosed as malignancy, infection, or other 
immune-related diseases. The diagnosis of 
IgG4-RD is challenging due to its diverse mani-
festations, especially when the radiological 
results are atypical, or the biopsy cannot be 
performed. Therefore, the accurate differentia-
tion of IgG4-RD from malignancy is crucial to 
avoid unnecessary surgery. Here, we report a 
case of IgG4-RD presented as mass-forming 
IgG4-related sclerosing cholangitis (IgG4-SC) 
mimicking hilar cholangiocarcinoma and multi-
ple nodular lesions in the pancreas. The patient 
also had contraindication for obtaining biopsy; 
as a result, the diagnosis of IgG4-RD was made 
based on the serological features, multiorgan 
involvement, and good response to steroids. 

Case presentation

A 56-year-old afebrile woman was admitted to 
our hospital on December 17, 2021, with 
anorexia, abdominal pain, jaundice, skin pruri-
tus, and dark urine during the prior week. She 
also had unintentional weight loss of 5 kg dur-
ing the prior month.

The patient had a prior history of coronary heart 
disease, aortic valve stenosis and diabetes 
mellitus, but no family history of autoimmune 
diseases or cancer. She received percutaneous 
coronary intervention 9 years ago as well as 
aortic valve replacement 7 years ago and was 
under warfarin medication since then.

Laboratory tests showed markedly elevated bili-
ary enzymes and tumor markers as follows 
(Table 1): total bilirubin (T-Bil), 488.46 umol/L; 
direct bilirubin (D-Bil), 244.26 umol/L; aspar-
tate aminotransferase (AST), 57.9 U/L; alanine 
aminotransferase (ALT), 62 U/L; alkaline phos-
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phatase (ALP), 392 U/L; γ-glutamyl transpepti-
dase (GGT), 543 U/L; carbohydrate antigen 
19-9 (CA19-9), 555.4 U/ml.

Contrast enhanced abdominal computed to- 
mography (CT) showed a soft tissue mass in 
the common hepatic duct causing the dilation 
of upstream intrahepatic bile ducts. The lesion 
was significantly enhanced with the density lev-
els of the pre-contrast, arterial, and venous 
phases as 34, 89, and 93 Hounsfield Unit (HU), 
respectively (Figure 1). The CT also revealed 
multiple nodular masses in the body and the 
tail of the pancreas which showed equal densi-
ty in plain scan (43 HU) but had a significantly 
increased enhancement in the arterial phase 

ph node enlargement with uniform enhance-
ment, slightly thickening in bilateral renal pelvic 
walls, and possible inflammation in the perire-
nal fat, which suggested a possible IgG4-RD. 
Serum immunological tests revealed a signifi-
cantly elevated serum IgG4 level (12.8 g/L, 
>5× the upper limit of normal); however, lacri-
mal and salivary gland involvement, peripheral 
lymphadenopathy, clues of retroperitoneal fi- 
brosis, or aortic wall thickening was not ob- 
served. According to the 2019 American Co- 
llege of Rheumatology (ACR)/European League 
Against Rheumatism (EULAR) classification cri-
teria for IgG4-RD, this patient had a total point 
of 19 (11 points for serum IgG4 level, and 8 
points for renal pelvis thickening), which did not 

Table 1. Laboratory test results in the present case
Laboratory Test Results (Normal Range)
Peripheral blood counts
    White blood cell (×109/L) 7.83 (3.5-9.5)
    Hemoglobin (g/L) 150 (115-150)
    Eosinophil (%) 1.7 (0.4-8)
    Platelet (×109/L) 182 (125-350)
Inflammatory markers
    C-reactive protein (mg/L) 7.43 (0-8)
    Erythrocyte sedimentation rate (mm/h) 44 (0-20)
Biochemistry
    T-Bil (umol/L) 488.46 (3.42-17.1)
    D-Bil (umol/L) 244.26 (0-6.84)
    AST (U/L) 57.9 (13-35)
    ALT (U/L) 62 (7-40)
    ALP (U/L) 392 (50-135)
    GGT (U/L) 543 (7-45)
Coagulation
    Prothrombin time activity (%) 39 (80-120)
    International normalized ratio 2.08 (0.8-1.2)
Tumor markers
    CA19-9 (U/ml) 555.4 (0-35)
    CA-242 (U/ml) 42.43 (0-25)
    CA-50 (U/ml) 339.76 (0-30)
Immunology
    IgG (g/L) 34.6 (20-40)
    IgG4 (g/L) 12.8 (0.03-2.01)
    Antinuclear antibody Negative
    Antineutrophil cytoplasmic antibody Negative
T-Bil: total bilirubin; D-Bil: direct bilirubin; AST: aspartate aminotransferase; 
ALT: alanine aminotransferase; ALP: alkaline phosphatase; GGT: γ-glutamyl 
transpeptidase; CA19-9: carbohydrate antigen 19-9; CA-242: carbohydrate 
antigen-242; CA-50: carbohydrate antigen-50; IgG: immunoglobulin; IgG4: 
immunoglobulin G4. 

(93 HU) and a delayed enhance- 
ment in the venous phase (101 HU) 
(Figure 2). Magnetic Resonance 
Cholangiopancreatography (MRCP) 
also revealed strictures at common 
hepatic duct with upstream intrahe-
patic biliary tree dilation, while no 
sign of pancreatic duct involvement 
was observed. Given the age, clini-
cal presentation, weight loss, elevat-
ed tumor markers, and imaging 
characteristics of this patient, hilar 
cholangiocarcinoma or pancreatic 
cancer was the primary suspected 
disease. Although percutaneous 
transhepatic drainage (PTCD) was 
performed to relieve jaundice, it was 
ineffective and the patient’s percu-
taneous puncture site continued to 
leak blood due to her poor coagula-
tion function. Further examination 
such as endoscopic retrograde chol-
angiopancreatography (ERCP) with 
bile duct biopsy or endoscopic ultra-
sound-guided fine needle aspiration 
(EUS-FNA) to obtain samples for  
tissue pathology was called off for  
the risk of uncontrollable internal 
hemorrhage.

The diagnosis for the mass forming 
lesions in the extrahepatic bile duct 
and the multiple nodular masses on 
the pancreas was difficult with the 
contraindication to obtain biopsies. 
We carefully reviewed her chest as 
well as abdominal CT and found 
bilateral hilar and mediastinum lym- 
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reach the diagnostic threshold of ≥20 points. 
Because of the high suspicion of IgG4-RD, we 
started her on 32 mg methylprednisolone orally 
once a day for 2 weeks, and then reduced the 
dose by 4 mg every 2 weeks until the dose of 
12 mg/day. This dosage was further reduced 

gradually to 4 mg/day for maintenance. The 
patient showed a swift response to steroids as 
the 2-week follow-up already exhibited reduced 
thickening of biliary wall. After six weeks of 
treatment, her hepatic enzyme levels were nor-
mal, T-Bil was decreased to 29.67 umol/L, and 

Figure 1. Abdominal CT showed a significantly enhanced soft tissue mass in the common hepatic duct, which 
caused the dilation of upstream intrahepatic bile ducts. The yellow circles indicated the lesions in plain scan (A), 
arterial phase (B), portal venous phase (C) and delay phase (D), respectively. 

Figure 2. Abdominal CT revealed multiple nodular masses in the body (B) and the tail (A) of the pancreas (arterial 
phase), as indicated by yellow circles. 



Immunoglobulin G4-related cholangitis with atypical pancreatic lesions

2093 Am J Transl Res 2023;15(3):2090-2097

the serum level of IgG4 was decreased to 11.9 
g/L. Additionally, abdominal CT showed a 
reduction of the soft tissue mass surrounding 
the hilar and an improvement in the dilatation 
of intrahepatic bile duct (Figure 3), although 
changes in the pancreatic lesions were not 
obvious at that time.

She was on 4 mg/day methylprednisolone by 
the time of 6-month follow-up, and her labora-
tory tests showed normal biliary enzymes and a 
significant decrease in CA19-9 level (38.7 U/
ml). However, at her 8-month follow-up, she 
was admitted to the emergency room due to 
mesenteric hematoma after colonoscopy ex- 
amination. The imaging results showed that 
although the thickening of the bile duct wall 
had been significantly reduced, nodular lesions 
in the pancreas were still remarkable. In addi-
tion, the thickening of the renal pelvic wall was 
also decreased, but multiple small patchy 
hypointense lesions appeared in the parenchy-
ma of both kidneys (Figure 4). Notably, the 
serum level of IgG4 rebounded to 12.6 g/L. 
According to the 2019 ACR/EULAR criteria, this 
patient now had a total point of 21 (11 points 
for serum IgG4 level, and 10 points for bilateral 
renal cortex low-density areas), confirming the 
diagnosis of IgG4-RD [1]. Given that the patient 
had developed new renal lesions during  
low dose steroid maintenance therapy, we 
increased the dose of methylprednisolone to 
reinduce remission. The patient is currently 
under close follow-up.

Discussion

The diagnosis of IgG4-RD is challenging due to 
its diverse manifestations. A misdiagnosis can 

lead to steroid treatment for malignancies or 
unnecessary surgery for an autoimmune dis-
ease. Although pathological diagnosis is the 
gold standard to differentiate IgG4-SC from 
malignant tumors in most cases, the sensitivity 
of bile duct biopsy for detecting malignancy 
was only 55-72%, and the sensitivity for IgG4 
staining was only 18-52% in biopsy specimens 
[2-4]. In addition, we confront many patients 
who have contraindications to biopsy, such as 
coagulation dysfunction in our case. Therefore, 
our current report is significant in that we pro-
vide both common and unusual radiologic fea-
tures of pancreatobiliary manifestations of 
IgG4-RD to improve the accuracy of the nonin-
vasive diagnosis of IgG4-RD.

The most frequently encountered manifesta-
tion of IgG4-RD in the digestive system is type 
1 autoimmune pancreatitis (AIP) [5], which is 
characterized by the diffuse sausage-shaped 
enlargement of the pancreas with a peripheral 
rim of hypoattenuation on CT imaging [6]. 
Delayed enhancement is a specific feature of 
AIP, which can be used to distinguish AIP from 
pancreatic cancer [7]. In addition, long narrow 
strictures (>1/3 the length of the pancreatic 
duct) and the lack of upstream dilatation from 
the stricture (<5 mm) are also characteristics of 
AIP, which can be detected by ERCP [8]. In con-
trast, pancreatic duct dilatation and abrupt cut-
off are more frequently seen in pancreatic ade-
nocarcinoma [9]. Approximately 25-40% of 
patients demonstrate mass forming lesions, 
seen as focal enlargement of the pancreas with 
hypo- or iso-attenuated area, which may be 
indistinguishable from pancreatic cancer [10]. 

Figure 3. Significant reduction in the size of soft tissue mass (yellow circles) in the hilar, indicating the reduced 
thickening of the common hepatic duct wall after steroid therapy for 6 weeks. A. Before treatment; B. 6 weeks after 
therapy. 
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Figure 4. Contrast enhanced abdominal CT at 8-month follow-up after steroid therapy revealed the reduced thicken-
ing of the bile duct (yellow circles) (A, B). Nodular masses (yellow circles) in the pancreas were still remarkable (C, 
D). Reduced thickening of the renal pelvic wall (yellow circles) (E, F). Compared to the CT image before treatment (G), 
de novo multiple small patchy hypointense lesions (red arrows) appeared in the parenchyma of kidney (H). 
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Although our patient presented with atypical 
multiple nodular masses in the body and the 
tail of the pancreas, which resembled malig-
nancy, the delayed enhancement of the lesion 
and the absence of pancreatic duct involve-
ment suggested a different disease from pan-
creatic cancer.

IgG4-SC is usually associated with AIP; hence 
IgG4-SC has also been known as AIP-associated 
sclerosing cholangitis (AIP-SC) [11, 12]. The 
serum levels of CA19-9 and IgG4 are important 
markers to distinguish AIP and IgG4-SC from 
pancreatobiliary malignancy. A previous study 
has reported that the combination of CA19-9 
<74 U/ml and IgG4 >1.0 g/l shows a 94% sensi-
tivity and 100% specificity for the diagnosis of 
AIP [13]. Furthermore, a study from the United 
States has revealed that using a 4-fold greater 
than the upper limit of normal cutoff serum 
IgG4 level is reliable for IgG4-SC diagnosis [14]. 
However, significantly high levels of CA19-9 are 
also observed in AIP [13]. Our patient had 
serum IgG4 level greater than 4-fold of the 
upper limit of normal, and her CA19-9 level 
dropped from 555.4 U/ml to 38.7 U/ml after 
steroid treatment, which support our diagnosis 
of IgG4-RD.

IgG4-SC is characterized by relatively long stric-
tures which are the results of the massive lym-
phoplasmacytic infiltration and the fibrosis of 
the bile duct wall [15]. Accordingly, imaging 
examination also reveals a circular and sym-
metrical thickening of the bile duct wall with a 
smooth inner margin. Intraductal ultrasonogra-
phy (IDUS) and endoscopic ultrasonography 
(EUS) are superior to CT or MRI in detecting 
such lesions and thus are considered as reli-
able diagnostic tools for IgG4-SC when patho-
logical analysis is not available [11]. Neverthe- 
less, these techniques are only available in a 
few tertiary centers, which limits their broad 
application. In our case, the patient presented 
with mass-forming thickening of the common 
hepatic duct wall, which led us to suspect  
cholangiocarcinoma initially. We didn’t perform 
EUS or IDUS on this patient due to the high cost 
of the procedure, nor the biopsy due to the 
patient’s condition. Fortunately, multiple organ 
involvement and significantly elevated serum 
IgG4 level led us to the correct diagnosis of 
IgG4-SC. 

The concept of “biliary diseases with pancreat-
ic counterparts” has been proposed to describe 
the biliary and pancreatic conditions that 
appear simultaneously, such as IgG4-SC and 
type 1 AIP [16]. It is believed that the close 
embryologic and anatomic relationship as well 
as the shared cell signaling pathways during 
development contribute to the similar histo-
pathologic features between biliary and pan-
creatic diseases [17]. According to this theory, 
the clinicopathological information from biliary 
diseases can provide clues for the evaluation of 
concurrent pancreatic abnormalities, and vice 
versa. However, epidemiological data have 
shown that although more than 90% of IgG4-SC 
is associated with type 1 AIP and 60-80% of 
type 1 AIP is associated with IgG4-SC [16], the 
concurrence of biliary and pancreatic neoplas-
tic diseases is extremely rare [18]. Therefore, 
when biliary and pancreatic lesions occur 
simultaneously, it is reasonable to consider 
IgG4-RD as the most like disease.

Notably, IgG4-RD responds well to steroids; 
therefore, a swift response to steroids could 
also help confirm the presence of IgG4-RD. 
Prednisone at a dosage of 0.6 mg/kg/day has 
been recommended for the initial treatment 
[19], and most experts agree that this initial 
dosage should be maintained for 2-4 weeks 
and tapered gradually thereafter. The goal of 
induction therapy is to discontinue steroids 3-6 
months after treatment [20]; however, 34% AIP 
patients experience relapse after the discon-
tinuation of steroids [21]. Multiorgan involve-
ment, elevated serum IgG4 and immunoglobu-
lin E (IgE) at baseline, peripheral eosinophilia, 
and fast tapering or early discontinuation of 
steroids are considered to be related to the 
higher risks of IgG4-RD relapsing [19]. Usually, 
flares respond well to the same dose of gluco-
corticoids used for the induction of remission 
[19]. We started our patient on 32 mg methyl-
prednisolone orally once a day, which is equiva-
lent to the dosage recommended by the current 
guideline. Although our patient responded well 
to the initial steroid therapy, considering the 
high serum IgG4 level and the minimal improve-
ment in the pancreatic lesions, we slowed down 
the subsequent steroid tapering and main-
tained her on 4 mg of methylprednisolone daily. 
Nevertheless, at 8 months after treatment, 
while the lesions on bile duct and renal pelvic 
were relieved, the pancreatic lesion persisted, 
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and new lesions appeared on the renal paren-
chyma. We believed that our patient experi-
enced a relapse and thus re-increased the dos-
age of methylprednisolone. 

In conclusion, though the imaging of the pan-
creas and bile duct in this patient was atypical 
and resembled malignancy, IgG4-RD was finally 
diagnosed when combining with the high levels 
of IgG4 and multiorgan involvement (pancreas, 
extrahepatic bile duct, kidney, hilar and medi-
astinal lymph nodes). Early recognition of IgG4-
RD can save patients from harmful and unnec-
essary surgeries; however, many cases of IgG4-
RD don’t meet standard classification criteria 
due to atypical manifestations and unavailable 
pathological data, such as focal AIP in our case. 
Therefore, a careful systematic assessment is 
critical to improve the accuracy of IgG4-RD 
diagnosis, and a close follow-up is important to 
detect and compensate the misdiagnosis.

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Jiugang Song, 
Department of Gastroenterology, Beijing Friendship 
Hospital, Capital Medical University, Xicheng District 
Yong’an Road 95, Beijing 100050, China. E-mail: 
songjiugang@126.com

References

[1] Wallace ZS, Naden RP, Chari S, Choi HK, Della-
Torre E, Dicaire JF, Hart PA, Inoue D, Kawano 
M, Khosroshahi A, Lanzillotta M, Okazaki K, 
Perugino CA, Sharma A, Saeki T, Schleinitz N, 
Takahashi N, Umehara H, Zen Y and Stone  
JH; Members of the ACR/EULAR IgG4-RD 
Classification Criteria Working Group. The 
2019 American College of Rheumatology/
European League against Rheumatism classi-
fication criteria for IgG4-related disease. Ann 
Rheum Dis 2020; 79: 77-87.

[2] Naitoh I, Nakazawa T, Ohara H, Ando T, Hayashi 
K, Tanaka H, Okumura F, Takahashi S and Joh 
T. Endoscopic transpapillary intraductal ultra-
sonography and biopsy in the diagnosis of 
IgG4-related sclerosing cholangitis. J Gastro- 
enterol 2009; 44: 1147-1155.

[3] Kawakami H, Zen Y, Kuwatani M, Eto K, Haba 
S, Yamato H, Shinada K, Kubota K and Asaka 
M. IgG4-related sclerosing cholangitis and au-
toimmune pancreatitis: histological assess-
ment of biopsies from Vater’s ampulla and the 
bile duct. J Gastroenterol Hepatol 2010; 25: 
1648-1655.

[4] Nakazawa T, Naitoh I, Hayashi K, Okumura F, 
Miyabe K, Yoshida M, Yamashita H, Ohara H 
and Joh T. Diagnostic criteria for IgG4-related 
sclerosing cholangitis based on cholangio-
graphic classification. J Gastroenterol 2012; 
47: 79-87.

[5] Kunovsky L, Dite P, Jabandziev P, Kala Z, 
Vaculova J, Andrasina T, Hrunka M, Bojkova M 
and Trna J. Autoimmune diseases of digestive 
organs-a multidisciplinary challenge: a focus 
on hepatopancreatobiliary manifestation. J 
Clin Med 2021; 10: 5796-5808. 

[6] Hart P, Zen Y and Chari S. Recent advances in 
autoimmune pancreatitis. Gastroenterology 
2015; 149: 39-51.

[7] Okazaki K, Kawa S, Kamisawa T, Ikeura T, Itoi 
T, Ito T, Inui K, Irisawa A, Uchida K, Ohara H, 
Kubota K, Kodama Y, Shimizu K, Tonozuka R, 
Nakazawa T, Nishino T, Notohara K, Fujinaga Y, 
Masamune A, Yamamoto H, Watanabe T, 
Nishiyama T, Kawano M, Shiratori K, 
Shimosegawa T and Takeyama Y; Members of 
the Research Committee for IgG4-related 
Disease supported by the Ministry of Health, 
Labour, Welfare of Japan, Japan Pancreas 
Society. Amendment of the Japanese consen-
sus guidelines for autoimmune pancreatitis, 
2020. J Gastroenterol 2022; 57: 225-245.

[8] Sugumar A, Levy M, Kamisawa T, Webster G, J 
M Webster G, Kim M, Enders F, Amin Z, Baron 
T, Chapman M, Church N, Clain J, Egawa N, 
Johnson G, Okazaki K, Pearson R, Pereira S, 
Petersen B, Read S, Sah R, Sandanayake N, 
Takahashi N, Topazian M, Uchida K, Vege S 
and Chari S. Endoscopic retrograde pancrea-
tography criteria to diagnose autoimmune pan-
creatitis: an international multicentre study. 
Gut 2011; 60: 666-670.

[9] Agrawal S, Daruwala C and Khurana J. 
Distinguishing autoimmune pancreatitis from 
pancreaticobiliary cancers: current strategy. 
Ann Surg 2012; 255: 248-258.

[10] Zheng Y, Elsayes KM, Waranch C, Abdelaziz A, 
Menias CO, Sandrasegaran K, Shaaban AM 
and Gaballah AH. IgG4-related disease in the 
abdomen and pelvis: atypical findings, pitfalls, 
and mimics. Abdom Radiol (NY) 2020; 45: 
2485-2499.

[11] Naitoh I and Nakazawa T. Classification and 
diagnostic criteria for IgG4-related sclerosing 
cholangitis. Gut Liver 2022; 16: 28-36.

[12] Ong SL, Garcea G, Puls F, Richards C, Mulcahy 
K, Grant A, Dennison AR and Berry DP. IgG4-
positive sclerosing cholangitis following auto-
immune pancreatitis with deranged CA19.9. 
Int J Surg Pathol 2011; 19: 84-87.

[13] van Heerde MJ, Buijs J, Hansen BE, de Waart 
M, van Eijck CH, Kazemier G, Pek CJ, Poley JW, 
Bruno MJ, Kuipers EJ and van Buuren HR. 
Serum level of CA19-9 increases ability of IgG4 

mailto:songjiugang@126.com


Immunoglobulin G4-related cholangitis with atypical pancreatic lesions

2097 Am J Transl Res 2023;15(3):2090-2097

test to distinguish patients with autoimmune 
pancreatitis from those with pancreatic carci-
noma. Dig Dis Sci 2014; 59: 1322-1329.

[14] Oseini AM, Chaiteerakij R, Shire AM, Ghazale 
A, Kaiya J, Moser CD, Aderca I, Mettler TA, 
Therneau TM, Zhang L, Takahashi N, Chari ST 
and Roberts LR. Utility of serum immunoglobu-
lin G4 in distinguishing immunoglobulin G4-
associated cholangitis from cholangiocarcino-
ma. Hepatology 2011; 54: 940-948.

[15] Nakazawa T, Kamisawa T, Okazaki K, Kawa S, 
Tazuma S, Nishino T, Inoue D, Naitoh I, 
Watanabe T, Notohara K, Kubota K, Ohara H, 
Tanaka A, Takikawa H, Masamune A and Unno 
M. Clinical diagnostic criteria for IgG4-related 
sclerosing cholangitis 2020: (revision of the 
clinical diagnostic criteria for IgG4-related scle-
rosing cholangitis 2012). J Hepatobiliary 
Pancreat Sci 2021; 28: 235-242.

[16] Katabathina V, Flaherty E, Dasyam A, Menias 
C, Riddle N, Lath N, Kozaka K, Matsui O, 
Nakanuma Y and Prasad SR. “Biliary diseases 
with pancreatic counterparts”: cross-sectional 
imaging findings. Radiographics 2016; 36: 
374-392.

[17] Gandou C, Harada K, Sato Y, Igarashi S, Sasaki 
M, Ikeda H and Nakanuma Y. Hilar cholangio-
carcinoma and pancreatic ductal adenocarci-
noma share similar histopathologies, immuno-
phenotypes, and development-related mole-
cules. Hum Pathol 2013; 44: 811-821.

[18] Nakanuma Y and Sudo Y. Biliary tumors with 
pancreatic counterparts. Semin Diagn Pathol 
2017; 34: 167-175.

[19] Lanzillotta M, Mancuso G and Della-Torre E. 
Advances in the diagnosis and management of 
IgG4 related disease. BMJ 2020; 369: m1067.

[20] Floreani A, Okazaki K, Uchida K and Gershwin 
ME. IgG4-related disease: changing epidemiol-
ogy and new thoughts on a multisystem dis-
ease. J Transl Autoimmun 2021; 4: 100074-
100084.

[21] Kamisawa T, Shimosegawa T, Okazaki K, 
Nishino T, Watanabe H, Kanno A, Okumura F, 
Nishikawa T, Kobayashi K, Ichiya T, Takatori H, 
Yamakita K, Kubota K, Hamano H, Okamura K, 
Hirano K, Ito T, Ko SB and Omata M. Standard 
steroid treatment for autoimmune pancreati-
tis. Gut 2009; 58: 1504-1507.


