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Male, 58-year-old

Focal autoimmune pancreatitis

Painless obstructive jaundice

Surgery

Challenging differential diagnosis

Autoimmune pancreatitis (AIP) is identified as an outlier in the clinical practice of chronic pancreatitis caused
by autoimmune system dysfunction. AIP is classified into 3 subtypes: AIP type 1 and AIP type 2, which are both
sensitive to corticosteroids, and the recently introduced AIP type 3.

We present a case of a patient who presented with painless obstructive jaundice. Computed tomography (CT)
revealed hyperdense gallbladder material, further dilatation of intrahepatic bile ducts, and distention of the
bile duct (15 mm). Based on the available clinical data, which were strongly compatible with pancreatic can-
cer, Whipple surgery was selected as the treatment for this case. The consequent histopathological report re-
vealed areas of pancreatic parenchyma with fibrous connective tissue development and dense inflammatory
cell infiltration with lymphocytes and plasmacytes, which showcased 1gG4 positivity. The clinical results sug-
gested a diagnosis of AIP type 1, and the patient was referred to his treating physician for further treatment
of AIP. Preoperative histological examination of the pancreas, along with evaluation of the radiological and se-
rological features, could have aided in determining the diagnosis of AIP type 1 pancreatitis despite the unique
abnormality of this particular case.

Given the aforementioned conditions, AIP, even as a rare clinical entity, emerges as a canonical ailment and
should be considered a viable possibility in clinical practice since it can exclude the patient from an unneces-
sary surgery.

Autoimmune Pancreatitis ¢ Jaundice, Obstructive ¢ Pancreatic Neoplasms

AIP - autoimmune pancreatitis; CT — computed tomography; PTC — percutaneous transhepatic cholangi-
ography; ERCP — endoscopic retrograde cholangiopancreatography; MRCP — magnetic resonance cholan-
giopancreatography; EUS-FNA — endoscopic ultrasound-guided fine-needle aspiration; MRl — magnetic
resonance imaging
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Introduction

Autoimmune pancreatitis (AIP) is a rare form of chronic pan-
creatitis that occurs due to dysfunction in the immune sys-
tem. In 1995 Yoshida et al first proposed the term, reporting
a case of chronic pancreatitis responding to steroid thera-
py [1]. Based on the international consensus diagnostic cri-
teria (ICDC), AIP is classified into 3 subtypes: AIP type 1, AIP
type 2, and the recently introduced AIP type 3. Diagnosis re-
lies on a combination of serological, histological, radiological
findings, involvement of a non-pancreatic organ, and sensitiv-
ity to corticosteroids [2,3].

AIP type 1, also known as lymphoplasmacytic sclerosing pan-
creatitis (LPSP), is an IgG4-related disease characterized by
high serum IgG4 levels and both pancreatic and extrapancre-
atic symptoms. Histologically, it is characterized by 1gG4 cell
infiltration in affected organs [2,4]. AIP type 2, also known as
idiopathic duct-centric pancreatitis (IDCP), is usually a pan-
creas-centric disease and not associated with 1gG4 levels. It
is often associated with inflammatory bowel disease, with the
same prevalence to males and females, and with low relapse
rates. Due to the lack of an appropriate biomarker, histological
examination is necessary for diagnosis [2,4]. Type 3 autoim-
mune pancreatitis (AIP) is a recently identified subtype linked
to immune checkpoint inhibitor (ICl) therapy used in cancer
treatment. Most patients have elevated pancreatic enzymes
without symptoms, but symptoms can resemble acute pan-
creatitis or type 1 diabetes mellitus [5-7].

The clinical manifestations of AIP types 2 and 3 vary regional-
ly [4]. Obstructive jaundice, with or without a pancreatic mass,
is the most common symptom [3]. In type 1 AIP jaundice is typ-
ically painless, while in type 2 it coexists with abdominal pain
and pancreatitis. Type 1 is divided into active and late phas-
es. Symptoms of chronic anodyne pancreatitis atrophy of the
pancreatic parenchyma, calcification, and ductal dilation may
emerge later in patients with a typical rapidly evolving clini-
cal picture, along with diabetes and steatorrhea due to endo-
crine and exocrine dysfunction [8]. Jaundice, weight loss, and
abdominal pain may suggest a pancreatic tumor. A focal pan-
creatic mass or swelling can also mislead clinicians. However,
pancreatic cancer, which is more common than AIP, must be
excluded. Fluctuating jaundice symptoms, elevated serum 1gG4
levels above 280 mg/dL (present in only 1% of pancreatic can-
cer patients), and involvement of other organs are factors that
favor AIP over pancreatic malignancy [3,4,8,9].

Preoperative histological examination of the pancreas, along
with radiological and serological assessments, aids in the dif-
ferential diagnosis of AIP type 1. This diagnosis includes both
benign and malignant conditions such as pancreatic cancer, AIP
types 2 and 3, chronic pancreatitis, pancreatic neuroendocrine
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tumors, pancreatic cysts, pseudocysts, and other rare pancre-
atic pathologies [2,4].The similarity in clinical and radiological
features among these conditions can pose significant diagnos-
tic challenges, as seen in this case. This was also evident in
this case, where the distinctive abnormality presented a chal-
lenge in the diagnostic process. Immediate diagnosis is cru-
cial to determine optimal treatment, as management differs
between pancreatic cancer and AIP. Surgical treatment is typi-
cally the first option for pancreatic cancer, with AIP often diag-
nosed postoperatively. Despite advancements in understand-
ing AIP, differentiation still poses a diagnostic challenge [8,10].

Case Report

A 58-years-old man presented to the hospital with the diagnosis
of pancreatic head cancer based on his radiological report. The
patient also reported 2 days of painless obstructive jaundice.
His personal history revealed dyslipidemia and episodes of glu-
cose metabolism disorder (prediabetes diagnosed 8 months pri-
or) adjusted with diet alterations. Physical examination revealed
a mild productive morning cough. Laboratory findings showed
carcinoembryonic antigen (CEA) 3.02 ng/ml, cancer antigen (CA)
19-9 1.87 U/ml, CA 15-3 20.99 U/ml, CA 125 20.04 U/ml, serum
glutamic-oxaloacetic transaminase (SGOT) 46 U/, serum glutam-
ic pyruvic transaminase (SGPT) 92 U/, y-GT 557U/|, total biliru-
bin 15,8 mg/d|, direct 13.29 mg/d|, indirect 2.5 1 mg/d|, serum
amylase 155 U/|, and erythrocyte sedimentation rate (ESR) 46.

Contrast-enhanced computed tomography (CECT) of the ab-
domen revealed a diffuse enlargement of the pancreatic pa-
renchyma, especially of the head of the pancreas, with an ill-
defined hypodense border and hyperdense content in the
gallbladder. Pancreatic and peripancreatic inflammation and
dilatation of intrahepatic bile ducts and the main bile duct
were present (Figure 1).

Magnetic resonance imaging (MRI) confirmed the acute inflam-
mation of the head of the pancreas (Figure 2A-2C). Magnetic
resonance cholangiopancreatography (MRCP) showed a focal
lesion at the lower limit of the head of the pancreas, with low
signal on T1 sequences, hypovascular with restricted diffusion.
The results were considered suspicious for malignancy. Dilation
of the pancreatic duct was also noted. Lymph nodes appeared
to be normal in the examined abdominal area (Figure 2D).
Due to obstruction in the pancreatic duct, leading to obstruc-
tive jaundice and multiple technical challenges, a percutane-
ous transhepatic cholangiography (PTC) procedure was carried
out as an effective alternative, resulting in successful stent
placement. PCT revealed dilatation of the biliary tract due to
a stricture in the lower common hepatic duct (Figure 2E). The
patient responded well to postoperative treatment, with a de-
crease in bilirubin levels.
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Figure 1. Detailed CT scan imaging characteristics of pancreatic enlargement and inflammation. (A, B) NECT axial images: Diffuse
enlargement of the pancreas, especially of the head, with poorly-defined borders. Hyperdense content in the gallbladder.
(C, D) CECT late arterial/portal venous phase; axial images: Heterogeneous attenuation of the head of the pancreas.
Pancreatic inflammation is mainly localized to the area adjacent to the duodenum. Peripancreatic inflammation with
surrounding fat stranding. (E, F) coronal and axial MPR images respectively: Pancreatic inflammation causing dilatation of
the common bile duct and intrahepatic bile ducts. Arrows in the images point to the regions of inflammation and areas
with ill-defined borders. NECT — non-enhanced computed tomography; CECT — contrast-enhanced computed tomography;
MPR — multiplanar reconstruction.
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Figure 2. Detailed MRI and MRCP imaging characteristics of pancreatic pathologies. (A-C) MRI: (A) Low-intensity area in the
pancreatic head. (B) Dilatation of the pancreatic (B1) and the common bile duct (B2). Sediment—fluid level in the gallbladder.
(€) Diffusion restriction in the pancreatic head (C1) in comparison to the rest of the body and tail (C2). Low signal on the
ADC map (€3). (D) MRCP: abrupt ending of the common bile duct (there is no icicle sign) (D1). Multiple cystic lesions in the
periphery of the pancreas (dilatation of the pancreatic duct brunches?) (D2). (B) PTC showing abrupt ending of the common
bile duct. Arrows in the images point out the areas of interest, such as regions of low intensity, dilatation, sediment-
fluid levels, diffusion restrictions, and abrupt endings. MRl — magnetic resonance imaging; MRCP — magnetic resonance
cholangiopancreatography; PTC — percutaneous transhepatic cholangiography.

Considering the imaging methods, as well as the clinical and
laboratory findings, the patient underwent a Whipple opera-
tion on suspicion of malignancy. The surgery was completed
without complications and the patient was admitted to The
Intensive Care Unit (ICU) for postoperative follow-up. He was
extubated without complications and then transferred to the
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clinic for further recovery. The tissue removed during the pro-
cedure, including of the head of pancreas, the gallbladder and
cystic duct, part of the duodenum and lymph nodes (mesen-
teric, hepatoduodenal and celiac artery lymph nodes), under-
went histopathological examination for further evaluation of
the carcinoma’s stage.
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During gross examination of the pancreas, a poorly-defined
white area was recognized macroscopically. This diffuse area
was primarily located in the head of the pancreas and was
firmer than the rest of the pancreatic tissue. We obtained mul-
tiple tissue samples from this area. There, the pancreatic pa-
renchyma showed disruption of its internal architecture with
destruction of the normal lobular architecture and develop-
ment of dense, fibrous connective tissue with diffuse inflam-
matory cell infiltration mainly composed of clusters of lympho-
cytes (CD20 and CD3) and plasmacytes (polyclonal in kappa
and lambda light chains) (Figure 3A-3C).

The clusters of plasmacytes showed expression of IgG and IgG4
(Figure 3H, 31). No neoplastic cells were present in any of the
sections obtained. The lymphoplasmacytic infiltrations were
mainly located around atrophic acini. Vessel obliteration was
noted as well. The duodenal mucosa also showed epithelial
apoptosis and inflammatory cell infiltration. Reactive lesions
were observed in the lymph nodes, without any sign of malig-
nancy. Pancreatic ducts were dilated, with areas of pancreatic
intraepithelial neoplasia (PANIN I). Areas of ulceration, fibrous
connective tissue development, and dense inflammatory cell
infiltration with lymphocytes and plasmatocytes were also ob-
served at the operative border of the cystic duct. These find-
ings suggested a diagnosis of AIP type 1. The patient received
instructions to contact his treating physician to proceed with
further treatment regarding his AIP condition.

Discussion

AIP is a rare condition, with a prevalence of less than 1 per-
son/100000 [11]. Since the evolution of diagnostic means
(radiological, histological, and serological), the number of pa-
tients diagnosed with AIP, an uncommon autoimmune disease
in clinical practice, has increased. In the past few years, 27%
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Figure 3. Histopathological and Immunohistochemical Analysis
of Pancreatic Tissue. (A-C) H&E: (A) Pancreatic
parenchyma with destruction of normal architecture,
extended storiform fibrosis (black indication) and
presence of lymphoplasmacytic infiltrate (yellow
indication). (B) Pancreatic parenchyma with acinar
atrophy and degeneration (black indication).

Dense lymphoplasmacytic infiltrate is visible

(yellow indication), (C) On the right side of the

image obliteration of the vein with the presence of
recanalization (black indication) is seen. (D) CD20:
CD20+ lymphocytes form a secondary lymphoid
follicle, (E) CD3: CD3+ lymphocytes are abundant,
forming clusters and are mostly arranged around
blood vessels. (F, G) KAPPA&LAMBDA: The increased
number of polyclonal plasmacytes are highlighted

by the Kappa and Lambda immunohistochemical
stains. (F) KAPPA, (G) LAMBDA. (H) 1gG: Clusters

of IgG positive plasmacytes, seen in pancreatic
parenchyma and surrounding pancreatic acini.

(1) 1gG4: The majority of IgG positive plasmacytes
surrounding atrophic pancreatic acini are 1gG4. Darkly
stained cells are considered positive. Arrows and
annotations in the images point to regions of fibrosis,
lymphoplasmacytic infiltrate, acinar atrophy, vein
obliteration, secondary lymphoid follicles, clusters of
lymphocytes, and plasmacytes. H&E — hematoxylin and
eosin staining. CD20 and CD3 — immunohistochemical
markers for lymphocytes. Kappa and Lambda

— immunohistochemical markers for polyclonal
plasmacytes. 1gG and 1gG4 — immunohistochemical
markers for 1gG- and IgG4-positive plasmacytes;
Staining method — hematoxylin and eosin; CD20, CD3,
Kappa, Lambda, 1gG, and 1gG4 immunohistochemical
stains.

of patients suspected of having pancreatic adenocarcinoma
who underwent the Whipple procedure were ultimately diag-
nosed with AIP [12]. This is a significant percentage that should
not be overlooked, as surgery is not a simple and safe clini-
cal procedure, but carries risk of many postoperative compli-
cations and risks for the patient. Through this case, the need
for a comprehensive differential diagnosis becomes easily un-
derstandable, as it could potentially avert surgical interven-
tion. Specifically, if the patient’s clinical presentation (lack of
pain) and the absence of cancer markers had raised our sus-
picion of 1gG4-related disease, the patient may have avoided
undergoing extensive surgeries like the Whipple procedure.

According to the ICDC, AIP is diagnosed by a combination of
clinical and histological features: lymphoplasmacytic infiltra-
tion and fibrosis on histological examination, along with char-
acteristic imaging findings, elevated serum 1gG4 levels, and re-
sponse to steroid therapy as clinical criteria [13]

The patient’s presentation with a scheduled operation for sus-
pected pancreatic head cancer underscores the initial diagnostic
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challenge, particularly given the radiological findings sugges-
tive of malignancy. The manifestation of painless obstructive
jaundice is another obstacle to the smooth implementation
of the diagnostic approach. Specifically, painless obstructive
jaundice is a common manifestation of both diseases [2,4].
However, the absence of significant elevation in CA19-9 levels
warrants consideration of alternative diagnoses, including au-
toimmune pancreatitis. Furthermore, an elevated serum amy-
lase level is consistent with pancreatic involvement, although
it lacks specificity for distinguishing between different etiol-
ogies of pancreatitis. The presence of elevated inflammatory
markers underscores the inflammatory nature of the condition
and supports the diagnosis of autoimmune pancreatitis, which
is characterized by a significant inflammatory component [3-
5,9,10]. The patient’s personal history suggested a predispo-
sition to autoimmune diseases, as indicated by dyslipidemia
and the recent diagnosis of prediabetes.

The CT findings (Figure 1) show diffuse enlargement of the
pancreas with inflammation mainly in the pancreatic head.
Peripancreatic inflammation and dilation of the biliary tract
were also observed, consistent with a suspicion of pancreat-
ic problems, potentially autoimmune pancreatitis. MRI results
(Figure 2) confirmed significant pathology in the pancreatic
head, including a low-intensity area, suggesting inflammation.
Additionally, the images show dilatation of the pancreatic and
common bile ducts, suggesting ductal obstruction, which is of-
ten found in AIP. Furthermore, diffusion restriction within the
pancreatic head, as evidenced by low signal on the ADC map,
showed inflammation, which is characteristic of AIP. MRCP and
PTC provide additional information, revealing biliary tract in-
volvement, further supporting the diagnosis. Histopathological
examination (Figure 3) confirmed autoimmune pancreatitis,
displaying characteristic features like storiform fibrosis, lym-
phoplasmacytic infiltrate, and obliterative phlebitis. The pres-
ence of IgG4-positive plasma cells supports the diagnosis of
IgG4-related autoimmune pancreatitis, a subtype associated
with elevated serum 1gG4 levels and systemic involvement of
multiple organs.

CECT and MRI confirmed pancreatic inflammation, especially
regarding in the head of the pancreas, as well as biliary tract
involvement, consistent with the initial suspicion of pancre-
atic cancer. MRCP findings also raise suspicion of malignancy.
However, the finding of diffuse pancreatic enlargement without
a discrete mass suggested a diagnosis of AIP type 3 pancreatitis.

A review of 18 surgical studies [14-31] published in the past 11
years clearly shows the difficulty of AIP diagnosis (Table 1). In
a 2019 study by Dickerson et al, which included 45 cases with
a confirmed AIP diagnosis, 26 were operated on under sus-
picion of pancreatic cancer, of which 3 cases also had a posi-
tive biopsy for pancreatic cancer [21]. A study by Detlefsen in
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2012, which included 114 European patients undergoing surgi-
cal treatment and concluded in a postoperative AIP diagnosis,
suggested that most patients could be excluded from surgery
based on clinical, serological, and histopathological features
[20]. Nevertheless, cancer is a more common disease and a
leading cause of death, but it has a better prognosis if treat-
ed promptly. Thus, the possibility of malignancy should be ex-
cluded, as it can coexist with autoimmune pancreatitis, occur
during the onset of the disease, or develop afterward [22].

Laboratory findings can provide significant guidance for diag-
nosis in cases like this and can also indicate the likely direc-
tion of the diagnosis. Specifically, IgG4 serum level, although
it is commonly elevated in most AIP type 1 cases, usually can-
not on its own confirm the diagnosis of AIP. A 2001 report by
Hamano et al suggested that an 1gG4 serum level of 135 mg/
dL has an accuracy of 97%, a sensitivity of 95%, and specific-
ity of 97%. Similarly, a study conducted by the Mayo clinic in
2007 found an 1gG4 level of 140 mg/dL has sensitivity of 93%
and specificity of 36% [32,33].

Recent studies have assessed the diagnostic value of CA19-
9 levels in differentiating between AIP and pancreatic cancer.
High levels of CA19-9 are common in patients with pancreatic
cancer, yet they can also be elevated in some AIP cases [34].
For example, van Heerde et al (2014) reported that low CA19-
9 levels suggest an AIP diagnosis over malignancy [35]. Serum
IgG4 and CA19-9 levels are factors of limited significance in-
dividually in the differential diagnosis of these 2 diseases.
However, it has been reported that when they are used joint-
ly, their sensitivity and specificity have clinical utility [35,36].
Antinuclear antibodies, antilactoferrin, and rheumatoid factor
may also present elevated levels in AIP cases [37].

Imaging plays a crucial role in diagnosing AIP and distinguish-
ing it from pancreatic cancer. CT and MRI are particularly useful
for identifying key features of AIP, such as diffuse or focal en-
largement of the pancreas and associated biliary tract abnor-
malities [38]. The diffuse type may present with an enlarged
‘sausage-like’ pancreas with an atrophic pancreatic duct. A hy-
podense capsule-like border surrounds the pancreatic paren-
chyma, possibly because of inflammation and fibrosis of near-
by tissue. The focal type is more difficult to differentiate from
cancer due to the existence of tumor-like masses, followed
by partial duct stenosis. Lymph node alteration of shape and
structure is also a radiological similarity of both, which can be
misleading. MRI has an advantage over CT in identifying focal
AIP from ductal adenocarcinoma [39].

Magnetic resonance cholangiopancreatography (MRCP) can
provide useful information regarding the biliary tree and duc-
tal abnormalities due to inflammation. On MRCP, it is possible
to depict the extended obstruction of the pancreatic duct, the
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Table 1. Review of 18 studies published in the last 11 years on postoperative cases with autoimmune pancreatitis.

Study

(study period)

Study cohort

AIP type

Symptoms

Weight loss

[Ref]

Detlefsen, 2012
(1987-2010)
[20]

114 patients
with AIP

Type 1: 63 (55.3%)
Type 2: 51 (44.7%)

UN

UN

Available in 29
patients (25.4%)
(+) type 1
(Postoperative):
12/18 (66.7%) type
2:1/11 (9.1%)

van Heerde, 2012
(2000-2009)
[15]

7 patients with
AIP among 274
PDs (2.6%)

type 1: 2 (28,5%)
type 2: 4 (57.2%)

Jaundice (86%),
weight loss, Pain
moderate/severe
(29%), Recent
onset diabetes
(29%)

Mean weight
loss 2.7 kg

(+) 1/3
(preoperational)

Yurci, 2013
(1990-2012)
[16]

47 patients
with AIP, 24
underwent

surgery

type 1: 29 (74.3%)
type 2: 7 (17.9%)

Abdominal pain
29 (61.7%), Acute
pancreatitis 19
(40.4%), Weight
loss 28 (59.6%)

Available in 21
patients,

0-139: 10 patients
(47.6%),

140-279: 4 patients
(19.0%),

>280: 7 patients
(33.3%)

Miura, 2013
(1990-2010)
[14]

13 patients
with AIP in
comparison
to 29 patients
with CP

Abdominal pain
(46%), Jaundice
(23%)

(+) ins
(Preoperational),
(+) in /5 (Post
Operational)

Vitali, 2014
(2005-2011)
(17]

11 patients
with AIP
among 373
surgical
operations
for pancreatic
cancer

Abdominal pain
(64%), Weight loss
(64%), Jaundice
(36%), Acute
pancreatitis (27%)

59%, (range
13.7-9.4 kg)

Macinga, 2017
(2000-2013)
(18]

15 patients
with AIP
among 295
patients who
underwent
surgery

==

<

e}
(0]
N
O

Weight loss (80%),
Jaundice (47%),
Diabetes (33%)

AIP: 8,5kg
(range 3-12),
AIP +PC: 15.5
(range 8-50)

Normal range
(preoperative):
100% (from the
total 3 patients with
available results)

Dickerson, 2019
(1997-2016)
[21]

45 patients
with AIP, 27
underwent

surgery

Seki, 2023
(1979-2018)
[19]

19 patients
with AIP

Epigastralgia
(n=4, 21%),
Jaundice
(n=3, 15,7%),
Backache
(n=2, 10,5%)

Measured in 5
patients, (+) in 3
patients
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Table 1 continued. Review of 18 studies published in the last 11 years on postoperative cases with autoimmune pancreatitis.

Study
(study period) Study cohort AIP type Symptoms Weight loss
[Ref]
Ikeura et al, 2014 30 patients Type 1: 23 Jaundice 17 UN 17% >2x upper limit
[26] with AIP Type 2: 7 Abdominal pain 11 of normal value
Weight loss 10 39% 1-2x upper
limit of normal
value
Wojcicki et al, 2015 9 patients with Type 1: 8 Jaundice 16 UN UN
[27] AIP among 469 Type 2: 1 (47.06%),
patients who Pain 18 (52.94%),
underwent Weight loss
surgery 16 (47.06%)
Kimura et al, 2014 6 patients 100% AIP type 1 3 Epigastralgia UN 4 patients had an
[25] with AIP type 2 Jaundice elevated level,
1, underwent 0-139: 0 patients,
surgery 140-279: 3 patients,
>280: 1 patient
Zhang et al, 2015 16 patients Type 1: 12 6 Emaciation UN 12 patients had an
(2003-2012) with AIP 7 Jaundice elevated level
[23] among 271 7 Abdominal pain
patients who
underwent
surgery
Clark et al, 2013 74 patients type 1: 34 25 Pancreatitis UN Median serum IgG4
(1986-2011) with AIP who type 2: 29 34 Jaundice of 64 mg/d for 10
[31] underwent 33 Weight loss patients
surgery
Unalp et al, 2012 10 patients 100% AIP type 1 7 Jaundice UN Not examined
(2001-2010) with AIP type 1 Abdominal pain
[28] 1, underwent
surgery
Zhang et al, 2013 10 patients type 1: 7 UN UN 7 patients had an
(1990-2010) with AIP type 2: 3 elevated level
[24] among 105
patients who
underwent
surgery
Nikolic et al, 2022 35 patients type 1: 28 15 Jaundice UN 7 patients had an
(2001-2020) with AIP who type 2: 7 17 Weight loss elevated level
[22] underwent 17 Abdominal pain
surgery
Vujasinovic et al, 71 patients type 1: 62 25 Jaundice UN 27 patients had an
2018 with AIP, 20 type 2: 9 28 Weight loss elevated level
(2004-2018) underwent and Abdominal
[29] surgery pain
Tran et al, 2012 6 patients with 100% AIP type 1 6 Jaundice 15 kg: 6 patients had an
(2000-2010) AIP among 65 5 Weight loss 2 patients elevated level
[30] patients who 4 Abdominal pain 25 kg:
underwent PD 2 patients
30 kg:
1 patient
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Table 1 continued. Review of 18 studies published in the last 11 years on postoperative cases with autoimmune pancreatitis.

Study

(study period)

CA 19-9

Imaging Steroid trial

[Ref]

Detlefsen, 2012
(1987-2010)
[20]

UN

UN UN

van Heerde, 2012
(2000-2009)
[15]

+) 3/7
(preoperational)

Yurci, 2013
(1990-2012)
[16]

Available in

30 patients,
>150 IU/ml: 6
patients(20.0%)

none before
resection

Based on History
classification,
strongly signifying
AlP: 10 patients,
supportive of AIP:
6 patients, strongly
signifying cancer: 7
patients

Preoperative Concurrent
biopsy malignancy
UN None
EUS-FNA UN
performed in 1
patient
7 pts Cytology UN

was negative

in 6 cases and
showed atypical
ductal cells in 1

Miura, 2013
(1990-2010)
[14]

Stenosis of the UN
MPD: 10 patients

(70%), Expansion of

the MPD: 6 patients

(46%), Pancreatic
parenchymal

expansion: Focal: 5
patients, Diffuse: 3
patients

Vitali, 2014
(2005-2011)
[17]

case
UN None
UN None

Macinga, 2017
(2000-2013)
[18]

Patients with
AIP: 35.2 kU/L
(median),
patients with AIP
+ PC: 89.8 kU/L
(median)

CT: Atypical UN
imaging: 9 patients,

Level 2 evidence

based on ICDC: 6

patients

EUS-FNA in 11 Type 1: 2 type
patients, AIP + 2: 4

PC: 3 positive, 1

inconclusive,AlP:

4 true negative,

2 false positive,

1 inconclusive

Dickerson, 2019
(1997-2016)
[21]

Stenosis of the UN
MPD: 5 patients
(20%), Expansion of
the MPD: 3 patients
(12%), Pancreatic
parenchymal
expansion: focal:

6 patients (24%),
diffuse: 14 patients
(56%), Tumor-like
mass: 4 patients
(16%), Double duct
sign: 3 patients
(12%)

the EUS-FNA
performed was
negative for AIP

3 patients
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Table 1 continued. Review of 18 studies published in the last 11 years on postoperative cases with autoimmune pancreatitis.

Study

(study period) Imaging Steroid trial Preo? erative Con.current
biopsy malignancy
[Ref]
Seki, 2023 UN Abnormality at UN EUS was UN
(1979-2018) the MPD or/ performed for
[19] and the common 3 patients, 1
bile duct(n=9), diagnosed with
incasement of the TFCP
large vessels(n=4)
lkeura et al, 2014 UN CT or MRI revealed 30% of the UN UN
[26] focal enlargement patients
of the pancreas in
19 patients (63%)
and pancreatic
mass in 11 patients
(37%). Delayed
enhancement of the
lesion was observed
in 6 of 9 patients
who underwent
dynamic CT or MRI.
Wojcicki et al, 2015 Available in 28 Mass could be UN EUS-FNA UN
[27] out of the 34 identified in 3 samples have
patients with patients, biliary been obtained
levels >37 U/ml and pancreatic for 5 (4 — benign,
present only in 8 duct dilatation was 1- ‘atypical
present in 15 and 5 cells’).
cases respectively
and enlarged lymph
nodes in 12.
Kimura et al, 2014 0 patients had UN UN 2 Pancreatic UN
[25] an elevated level specimens taken
by US-guided
percutaneous
needle biopsy,
EUS-FNAC
Zhang et al, 2015 9 patients had 11 exhibited UN UN UN
(2003-2012) an elevated level diffuse pancreatic
[23] enlargement and
focal pancreatic
enlargement
in the head of
the pancreas, 4,
‘sausage-like’
pancreatic changes,
3, pancreatic
duct expansion
and 5, ‘halo’ sign
pancreatic changes
Clark et al, 2013 UN 24 Main pancreatic UN UN UN

(1986-2011)
[31]
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Table 1 continued. Review of 18 studies published in the last 11 years on postoperative cases with autoimmune pancreatitis.

[Ref]

Unalp et al, 2012
(2001-2010)

Zhang et al, 2013
(1990-2010)

Nikolic et al, 2022
(2001-2020)

Vujasinovic et al,
2018
(2004-2018)

[29]

Tran et al, 2012

8 patients had
an elevated level

5 patients had
an elevated level

1 patient had an

UN

54 focal pancreatic
enlargement

19 diffuse
enlargement

19 signs of acute
pancreatitis

3 distal bile duct

(2000-2010) elevated level strictures
[30] 5 pancreatic head
masses

2 dilated bile duct

Steroid trial PreoPeratwe Con.current
biopsy malignancy
UN UN UN
UN UN UN
UN UN 2 patients
100% of the UN UN
patients

50% of the 3 EUS-FNA UN
patients 1 major

duodenal papilla

core biopsy

UN — unmentioned; PD — pancreatoduodenectomy; CP — chronic pancreatitis.

absence of upstream dilatation, numerous stenoses, and the
existence of multiple obstructions leading to side branch dila-
tion. The icicle sign, also known as the duct-penetrating sign,
is the contraction of the main pancreatic duct without clear in-
volvement of the lumen’s wall strongly suggests AIP. In cases of
pancreatic duct narrowing, post-obstruction expansion of the
upper segment is more common in pancreatic cancer. A fully
obstructed duct strongly indicates malignancy. Corticosteroid
therapy can reverse AIP radiological findings, usually improving
the appearance of the pancreatic duct as a treatment response
sign [2,9,10,40,41]. Additionally, EUS-FNA aids in pancreatic
cancer diagnosis but requires expertise. Therefore, core-needle
biopsy is preferred to ensure adequate tissue sampling [42].
Lastly, Tru-cut biopsy enhances sensitivity [4].

Positron emission tomography/computed tomography (PET/CT),
with both F-18 FDG and fibroblast activation protein inhibitor
(FAPI) tracers, can be used to differentiate AIP from pancreat-
ic cancer. Specifically, F-18 FDG PET/CT can detect differences
between AIP and pancreatic cancer regarding the morphology,
maximum standardized uptake value, primary tumor texture
feature, and numbers and location of extrapancreatic foci. In
addition, FAPI PET/CT will show a higher uptake of FAPI trac-
ers in pancreatic cancer due to the existence of high levels of
FAP expression, in contrast to AIP. PET/CT can non-invasively
assess the response to steroid therapy, as it can track changes

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€944286-12

in metabolic activity. Finally, PET/CT can also help identify the
optimal location for pancreatic biopsy [43-46].

Histological examination remains the criterion standard for
diagnosing 1gG4-related pancreatitis. The characteristic find-
ings include dense storiform fibrosis, lymphoplasmacytic in-
filtrate, and obliterative phlebitis. Obliterative phlebitis refers
to inflammation and destruction of the veins within the pan-
creatic parenchyma. It can be accompanied by fibrous wall
obliteration, inflammatory cell infiltration, and luminal nar-
rowing. Storiform fibrosis involves dense fibrosis disrupting
normal pancreatic architecture and sometimes mimics pan-
creatic adenocarcinoma. These findings alone are not pathog-
nomonic to I1gG4-related disease and can also be observed in
other conditions, such as other autoimmune pancreatic dis-
orders. These histopathological features, along with immuno-
histochemical staining for IgG4, help in the differential diag-
nosis of possible diseases. Immunohistochemical staining for
IgG4 indicates an increased number of 1gG4-positive plasma
cells within the affected tissue. Typically, the ratio of 1gG4+
to IgG+ plasma cells is 40%, while in pancreatic surgical re-
section specimens 50% of 1gG4+ plasma cells/high powered
field are present [2,47,48].

In AIP type 3, imaging and pathology findings cannot lead to a
diagnosis, as these features remain understudied to date. The
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diagnosis of AIP type 3 is typically made by exclusion, with a
common characteristic among these patients being the ad-
ministration of immune checkpoint inhibitors, as this is due
to the onset of AIP type 3.

Both type 1 and type 2 AIP are typically treated with corti-
costeroids, often showing a response within the first week.
Prednisolone is orally taken for 2-4 weeks and gradually ta-
pered by 5-10 mg every 1-2 weeks until reaching 20 mg/day, fol-
lowed by a slower reduction of 5 mg every 2 weeks. Prolonged
corticosteroid treatment at lower doses can decrease relapse
rates, but can lead to complications [49]. In cases of relapse,
corticosteroids may be readministered, and patients may even
need longer-term low-dose treatment. If there is a moderate re-
sponse or no response to therapy, surgical intervention should
be considered, as it can indicate malignancy or another clinical
condition [50]. The use of corticosteroids can be misleading
for confirming an AIP diagnosis since they can initially improve
the clinical picture of pancreatic cancer [41]. Recently, besides
steroids, immunosuppressive agents and biologics have been
considered for treating AIP type 1. Azathioprine combined with
steroids is being investigated, along with other immunosup-
pressants. Rituximab is primarily studied as a second-line op-
tion, but further exploration is needed to ascertain its bene-
fits and broader application [51,52]. Management of AIP type
3, in contrast to types 1 and 2, is typically conservative, includ-
ing IV fluid hydration, pain control, and stopping the inciting
medication. The benefit of corticosteroids is unclear. Although
generally mild, it can lead to rapid organ volume loss [5-7].
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Conclusions

In conclusion, AIP is an uncommon disease in clinical prac-
tice, but is important because it can manifest with symptoms
similar to those of pancreatic cancer, a common malignancy
with high mortality. Nonetheless, AIP responds well to steroid
treatment, while pancreatic cancer demands a risky and tech-
nically difficult surgery. This case report underscores the di-
agnostic challenges posed by autoimmune pancreatitis (AIP)
masquerading as pancreatic cancer. Despite the initial suspi-
cion based on imaging and laboratory findings suggestive of
malignancy, histopathological examination revealed classic
features of AIP, including lymphoplasmacytic infiltration and
obliterative phlebitis. Distinction between the 2 entities ap-
pears to be of importance as it contributes to higher surviv-
al rates and avoids postoperative risks for the patient. Even
with the progress made in differentiation of the 2 entities, dis-
tinguishing AIP from pancreatic cancer, as in our case, can be
challenging. Assessment of basic AIP biomarkers in the diag-
nostic algorithm of pancreatic cancer could aid in recognizing
more AIP cases. It seems that above all, awareness regarding
AIP should be raised for patients with suspicion of pancreat-
ic cancer as a possible diagnosis.
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