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Abstract

Background: Immunoglobulin G4-related pancreatitis (IgG4-RAIP) is a rela-
tively rare chronic inflammatory disease of the pancreas. The cause of this
disease is still unclear. Due to the lack of specific clinical symptoms and im-
aging findings, it is often misdiagnosed as pancreatic cancer. Clinicians are
paying more and more attention to it. Case report: We are reporting an
IgG4-RAIP case, in which the patient had been misdiagnosed as pancreatic
cancer and prepared for surgical treatment but finally was diagnosed as
IgG4-RAIP after pancreatic biopsy and serum immune test. And the patient
was recovered after the treatment of glucocorticoids. Discussion: In order to
make more patients get correct diagnosis and reasonable treatment, when we
encounter undiagnosed cases of pancreatitis or pancreatic cancer in clinical
work, it is very important to conduct pancreatic biopsy and serum immune
blood test before operation for these patients. Conclusion: Pancreatic biopsy
and serum immune blood test can effectively reduce the occurrence of mis-
diagnosis of IgG4-RAIP.

Keywords

IgG4, IgG4-RAIP, Pancreatitis, Pancreatic Cancer, Glucocorticoid

1. Introduction

The concept of autoimmune pancreatitis (AIP) was first put forward by Yoshida
et al in 1995 [1]. At present, it is internationally recognized that the disease is
divided into two types, namely type 1 and type 2, in which type 1 is more com-
mon, or called immunoglobulin G4-related pancreas (IgG4-RAIP), type 2 is rel-
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atively rare [2]. A study by Japanese scholar Okazaki K ef al. showed that type 1
is characterized by elevated serum IgG4 and is often associated with extrapan-
creatic tissue lesions, especially in 50- to 70-year-old males [3]. Another global
epidemiological survey showed that the average age of the first diagnosis of
IgG4-RAIP was 61.4 years [4]. Type 2 pancreatitis, also known as idiopathic
central ductal pancreatitis, is mainly characterized by granulocyte epithelial
damage in pancreatic tissue; serum IgG4 is generally not elevated, rarely involv-
ing extra-pancreatic tissue; the age of onset is usually lower than type 1; this type
of clinical is rare. The etiology and pathogenesis of IgG4-RAIP have not been
fully elucidated [5] [6]. At present, most scholars believe that the disease is a
disease with the participation of multiple factors and mechanisms, in which the
immune mechanism is dominant, that is, pancreatic diseases mediated by au-
toimmune mechanisms, mainly cytoplasmic and lymphocyte infiltration, are of-
ten accompanied by pancreatic fibrosis and pancreatic dysfunction. It is a rare
chronic inflammatory disease of the pancreas [7]. The onset of the disease is
usually concealed; painless obstructive jaundice is the first symptom for most pa-
tients, accounting for about 75% [8]; some patients may be accompanied by
mid-upper abdominal discomfort or mild to moderate pain [9]. Imaging examina-
tion is often localized or diffuses enlargement of the pancreas as the main manife-
station, so it is often misdiagnosed as pancreatic cancer, and the misdiagnosis rate
is as high as 56% [10] [11]. The case reported in this article has also been misdiag-
nosed as pancreatic cancer and even nearly underwent surgical treatment. The
purpose of this report is to summarize the standardized diagnosis and treatment of
IgG4-RAIP, provide clinical reference, reduce the misdiagnosis rate, reduce unne-

cessary surgical treatment, and improve the prognosis of patients.

2. Case History

A 74-year-old male patient was admitted to hospital because of “pancreatic mass
found for more than one month”. The patient was treated with pancreatitis in
another hospital 2 years ago because of epigastric pain. After discharge, the pain
of epigastrium and xiphoid process appeared repeatedly, and the effect of symp-
tomatic treatment was not good. A month ago, the epigastric pain occurred
again, and there was no improvement in symptomatic treatment. The abdominal
computed tomography (CT) examination in the outpatient clinic of our hospital
showed pancreatic mass and choledochal dilatation. Therefore, he was incorpo-
rated into our department with “pancreatic space occupying with choledochal

dilatation” and planned to undergo surgical resection of “pancreatic tumor”.

3. Examination, Diagnosis, Differential Diagnosis and
Treatment

The values of cancer antigen 12-5 (CA12-5), CA19-9, alpha-fetoprotein test
(AFP) and carcinoembryonic antigen (CEA) in blood examination were all

within the normal range. Plasma D-dimer (308 ng/ml), blood amylase (283.5
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U/L) and jaundice index (+) were increased. Color Doppler ultrasonography re-
vealed enlargement of the gallbladder with cholestasis, dilatation of intrahepatic
bile duct and pancreatic duct, and abnormal echo in the head of the pancreas
(space-occupying lesions to be excluded) (Figure 1(a)). Magnetic resonance
imaging (MRI) plain scan showed nodular mass in the head of pancreas with
slightly decreased T1-weighted imaging (T1WI) signal and slightly increased
T2-weighted imaging (T2WI) signal (Figures 1(b)-(d)); Magnetic resonance
cholangiopancreatography (MRCP) showed mass in the head of pancreas; trun-
cation of the head of common bile duct and pancreas, dilatation of intrahepatic
bile duct, common bile duct and pancreatic duct, enlargement of gallbladder
(Figure 1(h)). Enhanced CT scan of the upper abdomen showed small patches
of slightly low-density shadow in the head of the pancreas, unclear boundaries,
edge enhancement in the arterial phase, and filling enhancement gradually in the
venous phase and delayed phase (Figures 1(e)-(h)). Combined with the above
imaging and biochemical examination, it was diagnosed as cancer of the head of
the pancreas with obstructive jaundice. Percutaneous transhepatic cholangial
drainage (PTCD) was performed to relieve the symptoms of biliary obstruction.
In order to further confirm whether the diagnosis was correct, pancreatic tumor
biopsy was performed under the guidance of CT 4 days later. Cytological hema-
toxylin-eosin (HE) staining showed that a large number of lymphocytes and
some necrotic cells were seen under the microscope, and a few enlarged naked
nuclei were seen (Figure 2(a) and Figure 2(b)). Pathological examination

showed that interlobular fibrous tissue hyperplasia with a large number of

Figure 1. (a) Color doppler ultrasonography showed that slightly hypoechoic shadow
could be seen in the pancreatic head area, the boundary was not clear, and there was no
obvious blood flow signal in the lesion area. (b)-(d) MRI and MRCP: the pancreatic head
area enlarged, the signal intensity of TIWI sequence decreased slightly, the signal inten-
sity of T2WI sequence increased slightly, and MRCP showed dilatation of intrahepatic
and extrahepatic bile duct and pancreatic duct. (e)-(h) CT examination: on plain scan, the
pancreatic head area was enlarged, nodular isodensity shadow was seen, the boundary
was unclear, and the pancreatic duct was dilated; enhanced scan showed slight enhance-
ment of the pancreatic head area in the arterial phase and filling enhancement in the
venous phase and delayed phase.
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Figure 2. (a) (b) Cytological examination: a large number of lymphocytes and some ne-
crotic cells were seen under the microscope, and a large number of enlarged naked nuclei
were seen; (c) (d) Pathological HE staining: microscopically, diffuse interlobular fibrous
tissue hyperplasia with a large number of chronic inflammatory cell infiltration, mainly
lymphocytes and plasma cells, a small amount of chronic inflammatory cell infiltration
could be seen in the lobules, and slight acinar hyperplasia could be seen in some areas; (e)
(f) Pathological immunohistochemistry: plasma cells were positive for CD38, CD138,
IgG, and partially positive for IgG4, in which IgG4 > 10 HPF, and 1gG4/IgG > 40% Bing
P53 negative.

chronic inflammatory cell infiltration, mainly lymphocytes and plasma cells, a
small amount of chronic inflammatory cells were seen in the lobules, slight acinar
hyperplasia could be seen in some areas, and no other special abnormal changes
were seen (Figure 2(c) and Figure 2(d)) [12]. The pathological examination
showed that pancreatic interlobular fibrous tissue hyperplasia with a large number
of chronic inflammatory cell infiltration, mainly lymphocytes and plasma cells.
Because no tumor cells were found in pathological examination, there were mainly
chronic inflammatory changes. Combined with the indexes of imaging and bio-
chemical examination, we believe that it may be an autoimmune-related disease.
The biopsy specimens were examined by immunohistochemistry again. The re-
sults showed that the plasma cells were positive for CD38, CD138 and IgG, and
partially positive for IgG4, in which IgG4 > 10/HPF and IgG4/IgG > 40%. Serum
immunoglobulin A and immunoglobulin M were normal, but immunoglobulin G
was elevated (19.31 g/L) and antinuclear antibody was positive (+). It is consistent
with the changes of IgG4-RAIP (Figures 2(e)-(h)). The serum IgG4 level in-
creased on the next day (13 g/L). Reviewing this patient’s recurrent symptoms of
epigastric pain in the past two years, combined with the results of all imaging, bi-
ochemical and pathological examinations after admission, we finally diagnosed
IgG4-RAIP and sclerosing cholangitis. Therefore, we decided to treat the patient
with prednisone, 40 mg/day, oral administration [13].

4. Results and Follow-Up

After 4 weeks of oral glucocorticoid treatment, plain CT scan and enhanced MRI

examination showed that the lesion was significantly reduced (Figure 3), and the
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Figure 3. (a) Pre-treatment CT plain scan; (b) Plain scan of CT after 4 weeks of treat-
ment; (c) Pre-treatment T1WI; (d) TIWI after 4 weeks treatment; (e) Pre-treatment
T2WTI; (f) T2WI after 4 weeks treatment; They showed that the size of the focus was re-
duced after treatment, the TIWI signal of the focus was higher than that before treat-
ment, and the signal intensity of T2WT was slightly lower than that before treatment; (g)
(h) After 4 weeks of treatment, MRI enhancement showed that the lesions showed filling
enhancement.

symptoms of epigastric pain were completely disappeared. We will adhere to the

long-term follow-up of the patient to observe the medium-and long-term effect.

5. Discussion

In this case, pancreatic mass was found by imaging examination, but eventually
was diagnosed as IgG4-RAIP, and the patient had a good effect on glucocortico-
id treatment. At present, it is believed that IgG4-RAIP can affect all organs of the
human body, not only for a single organ, but also for multiple organs at the
same time, and the pancreas is one of the most frequently affected organs [14].
After many efforts, research and comprehensive evaluation, the International
Association of Pancreatic Diseases finally released the diagnostic criteria of
IgG4-RAIP in 2011, which mainly includes five basic features: 1) Imaging
changes of pancreatic parenchyma or pancreatic duct; 2) Serum IgG4 level; 3)
Involvement of other organs outside the pancreas; 4) Histopathological findings
of pancreas; 5) Sensitivity to glucocorticoid therapy (2). The imaging findings of
IgG4-RAIP can be divided into three types: diffuse type, focal type and multifoc-
al type [15]. Among them, diffuse type is the most common, imaging examina-
tion showed diffuse enlargement of pancreas; CT showed decreased density of
pancreas in the lesion area, MRI showed decreased TIWI signal in the lesion
area, T2WI signal increased slightly, the internal structure of pancreatic paren-
chyma disappeared, and the edge was clear. Usually, the pancreas showed “sau-
sage-like” changes and the fat space around the pancreas was clear [16]. CT or
MRI enhanced lesions showed signs of progressive enhancement, that is, slight
enhancement in arterial phase, and gradual increase in enhancement in venous

phase and delayed phase. About 36% of patients showed characteristic “halo
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sign”. The localized type usually occurred in the head of pancreas, and the ul-
trasonography showed hypoechoic lesions in the focus area [17]; CT or MRI
showed focal low-density lesions or decreased signal intensity on T1WI, loca-
lized enlargement of the pancreas and mild dilatation of the pancreatic duct up-
stream of the focus. MRCP showed dilatation of intrahepatic bile duct, trunca-
tion of the head of common bile duct and pancreas and dilatation of pancreatic
duct. This type is easy to be confused with pancreatic cancer [18]. Con-
trast-enhanced CT showed enlargement of the head of pancreas, dilatation of
pancreatic duct, obvious enhancement at the edge of the focus in arterial phase,
filling-like delayed enhancement in venous phase and delayed phase (Figures
1(b)-(e)); focal hypoechoic area, dilatation of intrahepatic and extrahepatic bile
duct and pancreatic duct were vaguely seen in color Doppler ultrasonography
(Figure 1(a)). It is consistent with the imaging findings of localized IgG4-RAIP
reported in the literature. An international multicenter study shows that the sen-
sitivity and specificity of endoscopic retrograde cholangiopancreatography
(ERCP) in the diagnosis of IgG4-associated pancreatitis are 71% and 83% re-
spectively [19]. Because our hospital does not have the conditions for ERCP, this
test is not performed. In terms of serological examination, the most valuable in-
dicator of IgG4-RAIP is the increase of serum IgG4 [20], and more than 2 times
higher than normal serum IgG4 can significantly increase the accuracy of diag-
nosis, with a sensitivity and specificity of 93% and 99%, respectively. A small
number of patients with IgG4-associated pancreatitis may be associated with
slightly elevated CA19-9 [21] [22]. In this case, the level of serum IgG4 was 13
g/L, while CA19-9 was normal.

IgG4-RAIP is often accompanied by involvement of other organs outside the
pancreas, among which sclerosing cholangitis and retroperitoneal fibrosis are
the most common (3). According to the guidelines of the International Associa-
tion of Pancreatology on autoimmune pancreatitis (2) and studies on the clini-
copathological characteristics of IgG4-related diseases (IgG4-RD) [23], histopa-
thological changes of IgG4-related pancreatitis include: 1) there are a large
number of lymphocytes, granulocytes and plasmacytes around the pancreatic
duct, showing interstitial inflammatory changes or interlobular fibrosis; 2) the
number of IgG4-positive plasma cells > 10/HFP, 1gG4/I1gG4 > 40%; 3) pancreatic
parenchyma showed striated fibrosis; 4) occlusive venous inflammation. Ac-
cording to these criteria, in the diagnosis of IgG4-RD, the sensitivity can reach
84.9%, the specificity can reach 100%, and the accuracy can reach 93.8% [24].

IgG4-RAIP and cancer of the head of pancreas have many characteristics in
common (10, 11). However, the treatment of each disease is very different. Glu-
cocorticoid is the first choice for the treatment of IgG4-RAIP. A multicenter
cohort study by Ebbo M et al. shows that more than 90% of patients are sensitive
to hormone therapy, and most patients can significantly alleviate their clinical
symptoms after 2 weeks of hormone treatment, and imaging and serological
tests can be significantly improved [25]. There is no international consensus on

the initial dose and maintenance dose of hormone therapy for the disease. At
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present, it is recommended to take prednisone orally for 30 mg - 40 mg/days or
0.6 mg/kg/days for 4 weeks, then gradually reduce the dose according to the pa-
tient's clinical symptoms, imaging signs and serological examination indicators,
and then maintain the drug dose for 5 mg/days for more than half a year. After
half a year of maintenance treatment, if the patient’s clinical symptoms disap-
pear. The normal size and shape of pancreas by imaging examination and nor-
mal IgG4 by serological examination can be used as indications for drug with-
drawal [26].

6. Conclusion

IgG4-RAIP is easily misdiagnosed as acute/chronic pancreatitis or pancreatic
cancer due to the lack of specific clinical symptoms and special imaging findings,
thus delaying the treatment of patients or leading to wrong treatment, and even
resulting in unnecessary surgical treatment. Therefore, when we encounter pa-
tients with suspected IgG4-RAIP or patients with acute/chronic pancreatitis or
pancreatic cancer who cannot be completely diagnosed, we need systematic im-
aging and serological examinations. For those who still have doubts about serum
immunological examination, targeted puncture biopsy is recommended, and
when the conditions for biopsy are not available, corticosteroids can be used for

diagnostic treatment [11] [27].
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