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Summary
Inflammatory/tumor-like lesions of the pancreas represent a heterogeneous group of dis-
eases that can variably involve the pancreatic gland determining different signs and symp-
toms. In the category of inflammatory/tumor-like lesions of the pancreas, the most impor-
tant entities are represented by chronic pancreatitis, which includes alcoholic, obstructive 
and hereditary pancreatitis, paraduodenal (groove) pancreatitis, autoimmune pancreatitis, 
lymphoepithelial cyst, pancreatic hamartoma and intrapancreatic accessory spleen. An 
in-depth knowledge of such diseases is essential, since they can cause severe morbidity 
and may represent a potential life-threatening risk for patients. Furthermore, in some cases 
the differential diagnosis with malignant tumors may be challenging. Herein we provide a 
general overview of all these categories, with the specific aim of highlighting their most 
important clinic-pathological hallmarks to be used in routine diagnostic activities and clini-
cal practice.

Key words: chronic pancreatitis, paraduodenal pancreatitis, groove, autoimmune 
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Introduction

Inflammatory /tumor-like lesions of the pancreas represent a heteroge-
neous group of diseases that can variably involve the pancreatic gland 
causing a composite spectrum of different signs and symptoms. An in-
depth knowledge of such diseases is very important, since they can 
cause severe morbidity and may represent a potential life-threatening 
risk for patients. For surgical pathologists, recognizing their histological 
features and morphological hallmarks is fundamental, since all these 
disorders can potentially mimic pancreatic ductal adenocarcinoma or 
other malignant neoplasms.
In the group of inflammatory/tumor-like lesions of the pancreas, the 
most important categories are: chronic pancreatitis (CP), paraduodenal 
(groove) pancreatitis (PGP), autoimmune pancreatitis (AP), lymphoe-
pithelial cyst, pancreatic hamartoma and intrapancreatic accessory 
spleen. The key features of each category are summarized in Table I. 
Figure 1 shows some typical macroscopic aspects. 
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Table I. Main features of inflammatory and tumor-like lesions of the pancreas.

Pathological conditions Etiology Clinical issues Macroscopic features Microscopic features

Chronic pancreatitis Alcoholic pancreatitis. Clinical symptoms are 
very similar for the three 

subtypes, including 
severe abdominal pain 
and dysfunction of both 
exocrine and endocrine 

parenchyma

Irregular fibrosis 
(irregular whitish area). 

Intraductal calculi of 
calcium carbonate and 

pseudocysts.

Fibrosis and pseudocysts.

Obstructive pancreatitis. Clear localization of 
fibrosis (demarcated 

whitish area); multiple 
retention cysts. 

Pseudocysts very rare.

Fibrosis and retention 
cysts. 

Hereditary pancreatitis. If PRSS1 and CFTR-
related: progressive 
lipomatous atrophy 
(yellowish areas); if 
SPINK1-associated: 
progressive fibrosis 

(withish areas).

Lipomatous atrophy vs 
progressive fibrosis.

Paraduodenal (groove) 
pancreatitis

Chronic obstruction of the 
minor papilla.

Severe waxing 
and waning upper 
abdominal pain, 

postprandial vomiting 
and weight loss due to 

duodenal stenosis.

Duodenal wall with 
trabeculated appearance 

and cystic change, 
especially in the proximity 

of the minor ampulla, 
which can be absent or 

largely obstructed by 
calcified, proteinaceous 

material. Epicenter in the 
groove area.

Dense fibrosis of the 
duodenal wall around the 
minor papilla, with variably 

extension to the groove 
area and the pancreatic 

parenchyma. 
Cysts are lined by ductal 

epithelium.

Autoimmune 
pancreatitis

Type 1: part of the 
systemic autoimmune 

immunoglobulin (Ig) G4+ 
related disease.

Men > 60 years, IgG4+; 
obstructive jaundice, 

vague abdominal 
pain. Involvement 
of different organs 
(systemic disease). 

Important response to 
corticosteroid-based 

therapy.

Grossly, type 1 and type 
2 are undistinguishable. 

Most common 
appearance: pseudo-
tumor aspect, whitish-

yellowish area.

Compact inflammatory 
infiltrate of T cell-

lymphocytes and plasma 
cells (IgG4+), fibrosis 

specifically localized in 
the periductal area, and 
a marked venulitis. The 

inflammation is centered 
around and within medium-
to-large interlobular ducts. 

Type 2: autoimmune 
disorder, more pancreas-

specific.

Male = female, 
younger patients (4th-
5th decade). Limited 
to pancreas (15% of 
patients may have 

concurrent inflammatory 
bowel disease). 

Important response to 
corticosteroid-based 

therapy.

Lymphoplasmacytic 
inflammation located in 
the periductal regions of 
pancreatic parenchyma, 
presence of granulocytic 

epithelial lesions.

Lymphoepithelial Cyst Unknown. Usually, this is an 
asymptomatic lesion, 

discovered incidentally 
by imaging analysis due 

to unrelated reasons.

Unilocular or multilocular 
cyst, can be located 
or entirely within the 

pancreatic gland or in the 
periphery with exophytic 

growth. It can reach a 
large size (>5 cm), and 

shows a irregular capsule.

The cystic epithelium is 
multi-layered-squamous, 
and is surrounded by a 
dense layer of lymphoid 

tissue with prominent 
germinal centers. The 
adjacent pancreatic 

parenchyma is usually 
unremarkable.

u
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Pathological conditions Etiology Clinical issues Macroscopic features Microscopic features

Pancreatic hamartoma Malformation, 
disembryogenetic 

disorder.

Variable and dependent 
by size and location

Head of the pancreas, 
intrapancreatic mass.

Small ductal structures 
lined by columnar 

epithelial cells without 
atypia, surrounded by 
fibrous stroma and an 

unorganized acinar 
parenchyma. The presence 

of each component can 
vary, determining different 

morphological aspects, 
with ductal, stromal or 

acinar prominence.
Intrapancreatic 
accessory spleen

Unknown. Variable and dependent 
by size and location; 
differential diagnosis 
with neuroendocrine 

tumors.

Brownish nodule (spleen 
appearance) surrounded 

by normal pancreas.

Mature splenic tissue, with 
a normal distribution of 

white and red pulp.

Table I. continues

Figure 1. Paradigmatic images of PGP and CP. PGP, solid variant: marked expansion of the groove area (asterisk) and mar-
ginal involvement of the pancreatic parenchyma and of choledocus (black arrow) (A); PGP, cystic variant: diffuse presence 
of cysts and extensive pancreatitis of the pancreatic parenchyma (B); CP with intraductal calculi (asterisk: coledochus, black 
arrow: Wirsung’s duct) (C); Macroscopic translucent/pearly appearance of CP can be better appreciated on fresh tissues 
(asterisk: coledochus, black arrow: Wirsung’s duct) (D).
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Chronic Pancreatitis (CP)

Definition anD terminology

CP was first described in the scientific literature by 
Sir Thomas Cawley in 1788 1. He reported the histo-
ry of a young man who died of diabetes, whose au-
topsy revealed a pancreas filled with calculi. Starting 
from this landmark publication, many studies aimed 
at clarifying the pathogenesis and pathophysiology of 
CP. This condition is now considered as a progressive, 
fibro-inflammatory disease characterized by irrevers-
ible damage to the pancreas 2. Based on its diverse 
etiologies, CP is now grouped into three different cate-
gories: i) alcoholic pancreatitis, ii) obstructive pancre-
atitis, and iii) hereditary pancreatitis.

CliniCal issues anD Different etiologies

In Western Countries, the incidence of CP is around 
10 cases per 100,000, with a prevalence up to 40 cas-
es per 100,000 subjects 2-4. Although the symptomatic 
spectrum may be underhand and unspecific, patients 
often present with severe abdominal pain and with 
dysfunction of both exocrine and endocrine paren-
chyma3. The abdominal pain usually have a classical 
back irradiation to the intra-scapular area. Therapeutic 
strategies for chronic pancreatitis are mostly support-
ive, without resolving the disease and its symptoms 
definitively. As a consequence and despite its low 
prevalence, CP represents a non-negligible cause 
for both hospital admissions and overall costs for the 
public health system2. Notably, patients with CP have 
also an increased risk for developing pancreatic duct-
al adenocarcinoma. 
The underlying cause of chronic pancreatitis is mul-
tifactorial and involves a complex interaction of envi-
ronmental, genetic, and/or other risk factors 5-10. Alco-
holic-CP is caused by a heavy and prolonged alcohol 
abuse, and usually affect the pancreas of young-to-
middle aged male patients. Notably, fewer than 5% 
of alcoholic individuals develop chronic pancreati-
tis  2. This observation indicates that the involvement 
of other additional insults or cofactors are needed for 
leading a subject to CP 7,9. Indeed smoking, obesity, 
genetic background and infectious diseases have 
been suggested as important cofactors of alcohol in 
this condition 7-11. Obstructive CP originates by an ob-
struction of the Wirsung’s duct or of secondary ducts, 
which can be caused by different entities, such as tu-
mors, of which benign (less commonly) or malignant 
(more commonly), ductal stones, scars, paraduodenal 
wall cysts, stenosis of the papillary region and con-
genital anomalies  10,11. Differently from alcoholic-CP, 
obstructive CP affects the gland distal to the site of 
obstruction, being thus confined to a clearly delimited 

area in location. Based on the etiology of the obstruc-
tion, obstructive chronic pancreatitis affect equally 
male and female, and can occur over a extensive age 
distribution. Therapeutic approaches for obstructive 
chronic pancreatitis aim at removing the underlying 
cause, whenever possible (e.g.: interventional endos-
copy, surgical resection) 2. Hereditary CP describes an 
entity resulting from the presence of genetic factors 
playing a critical role in both the susceptibility and pre-
disposition for CP developing. The 3 most common 
germline alterations associated with chronic pancre-
atitis involve the genes Serine Protease-1 (PRSS1), 
Cystic Fibrosis Transmembrane-conductance Regula-
tor (CFTR) and Serine Peptidase Inhibitor Kazal type 1 
(SPINK1) 12-16. Germline mutations resulting in PRSS1 
gain of function are responsible for a type of heredi-
tary CP that mostly involves very young patients (< 20 
years old) 12. On the other hand, autosomal recessive 
alterations in CFTR gene represent the most common 
etiology of hereditary CP in children, within the cystic 
fibrosis syndrome spectrum 15. Moreover, mutations of 
SPINK1 gene are considered to be CP genetic mod-
erators, which either lower the threshold of originating 
pancreatitis or worsen its severity because of other 
risk factors 2,16.
The common CP course, independent from these dif-
ferent etiologies, in the initial stages of the disease is 
clinically articulated in recurrent episodes of abdomi-
nal pain 5-10. Over time, the pain attacks decrease in in-
cidence and severity, but in parallel there is a progres-
sive destruction of the glandular parenchyma, leading 
to irreversible endocrine and exocrine failure. 

maCrosCopiC features

The macroscopic features of alcoholic CP differ based 
on the different stages of the disease. Indeed, in ear-
ly stages there is a patchy distribution of parenchy-
mal fibrosis, in both perilobular and and interlobular 
location  10,11,17. Grossly, this feature usually results in 
an accentuation of individual pancreatic lobules, with 
dilation of distortion of the portion of the pancreatic 
ductal tree embedded in this fibrosis. In later stages, 
the pancreatic parenchyma is extensively atrophic, 
with consequent reduction of the size of the entire 
gland 17. A diffuse loss of the normal pancreatic lobular 
architecture with replacement by diffuse fibrosis is as-
sociated with prominent changes of pancreatic ducts, 
including marked dilation and distortion. Intraductal 
calculi of calcium carbonate are frequently present, 
and pseudocysts are encountered in up to a half of 
alcoholic-CP, representing a macroscopic hallmark of 
alcoholic-CP 18. 
The macroscopic features of obstructive-CP can differ 
based on the underlying etiology. However, the most 
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important points regard the clear localization of the 
disease, involving the pancreatic distal to the obstruc-
tion, and the distal ductal dilation and distortion2. The 
normal pancreatic architecture is lost and replaced by 
a whitish fibrosis and by the presence of multiple re-
tention cysts, above all in longstanding cases. Pseu-
docysts are very rare in obstructive-CP. 
In hereditary CP, PRSS1 and CFTR-related CP 
show a progressive lipomatous atrophy; conversely, 
SPINK1-associated hereditary CP usually exhibits a 
pattern of progressive fibrosis 2,19.

miCrosCopiC DesCription with DiagnostiC Criteria

Paradigmatic microscopic images of CP are present-
ed in Figure 2.
Although, as described below, there are different his-
tological features that are more often seen in the differ-
ent types of CP, it is of importance acknowledging that 
the most common and cardinal features for CP histo-
logic diagnosis are represented by the triad of fibrosis, 
loss of acinar tissue and duct changes. The presence 
of all the components of this triad represents the most 
important diagnostic criteria for CP 20.
Given that, from a microscopic point of view, the his-

tological features mirror the gross alterations of each 
CP subtype. In early stage alcoholic CP, indeed, there 
is a perilobular and interlobular fibrosis, composed 
of spindled fibroblasts, which are dispersed in a thin 
wavy collagen 10,17,21. Atrophic changes regard in this 
stage exocrine/acinar parenchyma. In this case, the 
remaining Langerhans islets can be visible in small 
aggregates, representing a differential diagnosis with 
neuroendocrine microadenoma /neuroendocrine tum-
ors. In such cases. an immunohistochemical analysis 
for normal pancreatic hormones (including at least 
insulin and glucagon) will demonstrate the usual hor-
mones’ distribution, thus confirming the normal na-
ture of the process. Usually there is also associated a 
patchy distribution of lymphocytes (above all T-cells), 
plasma cells and histiocytes  21. In advanced stages, 
the dilated pancreatic ducts may show a prominent 
squamous metaplasia. There is an extensive loss of 
exocrine and also endocrine parenchyma, with re-
placement by not only perilobular and interlobular fi-
brosis, but also intralobular fibrosis 10,21. Pseudocysts 
are composed of thick, fibrous walls that lack by defini-
tion an epithelial cell lining, and are filled with necrotic 
debris, fibrin, blood, and macrophages 17,21. Foci of fat 

Figure 2. Important histological patterns of chronic pancreatitis. (A) Marked fibrosis with loss of normal pancreatic paren-
chyma (original magnification 4X); (B) calcification in pancreatic duct with focal squamous metaplasia of a duct (original 
magnification 10X); (C) calcific plugs in pancreatic duct with ductal changes (original magnification 10X); (D) pancreatic 
pseudocyst: the lack of epithelial lining is evident (original magnification 4X).
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necrosis characterized by partially necrotic adipose 
tissue with foamy macrophages, multinucleated giant 
cells, and chronic inflammation may be also present 2. 
Similarly to the macroscopic description, the morphol-
ogy of obstructive CP is characterized by narrowed 
changes involving the pancreatic parenchyma distal to 
the obstruction. The normal pancreatic parenchyma is 
replaced by a variable amount of perilobular and inter-
lobular fibrosis. The epithelium of the ductal tree may 
undergo hyperplasia and/or squamous metaplasia. In 
advanced stages, a diffuse loss of pancreatic paren-
chyma and a prominent fibrosis are typical. Another 
important aspect is represented by the presence of 
retention cysts, which represent dilated ducts lined by 
reactive cuboidal-to-columnar epithelium with intralu-
minal proteinaceous plugs and serous fluid 2,10.
The microscopic features of hereditary CP are heter-
ogeneous, based on the stage of the disease but also 
on different etiologies. The morphology of PRSS1-re-
lated hereditary CP, for example, are dependent on 
patient age. In advanced age, pancreas of patients 
with PRSS1 alterations show a diffuse parenchymal 
atrophy, with extensive replacement by mature ad-
ipose tissue  22. Scattered endocrine islets and rare 
residual acinar cells, if present, are usually localized 
near Wirsung’s duct. The ductal epithelium may un-
dergo dysplastic changes consistent with low-grade 
pancreatic intraepithelial neoplasia (PanIN) 23. On the 
other hand, in pediatric cases there is usually a central 
parenchymal loss with mild chronic inflammation and 
perilobular and/or interlobular fibrosis 2,24. Noticeably, 
the periphery of the gland usually shows a patchy pa-
renchymal replacement with mature adipose tissue. 
The fatty replacement of the pancreatic parenchyma 
is not randomly located; indeed, it extends from the 
periphery to the central areas of the pancreas 22. Fi-
brosis may be present, but it is usually focal or mild. 
Hereditary CP associated with CFTR mutations are 
usually associated with ductal dilation, intraductal 
mucinous plugs and periductal fibrosis. Conversely, 
hereditary-CP associated with SPINK1 mutations are 
characterized by loss of pancreatic parenchyma with 
concomitant perilobular and interlobular fibrosis. The 
ductal epithelium can be atrophic, with intraluminal 
proteinaceous plugs and calculi 2.

Paraduodenal (Groove) Pancreatits (PGP)

Definition anD terminology

PGP (also reported as groove pancreatitis or cystic 
dystrophy of heterotopic pancreas) is a distinctive form 
of chronic pancreatitis occurring predominantly in and 
around the duodenal wall (near the minor papilla), 

with frequent involvement of anatomic region between 
the superior limit of the pancreatic head, duodenum, 
and common bile duct, which is the so-called “groove 
area” 24-28. PGP can presents either as a pure lesion, 
as a result of pancreatitis of the intraduodenal pan-
creatic parenchyma associated with the minor papilla, 
or associated with chronic pancreatitis of the proper 
pancreas. PGP as a pure lesion is rare compared with 
PGP associated with CP.

CliniCal issues 

The vast majority of patients with PGP are mid-
dle-aged men (5th decade) with a history of alcohol 
abuse and smoking 26. The clinical syndrome includes 
an important symptomatology with severe waxing 
and waning upper abdominal pain, disordered gastric 
emptying, postprandial vomiting and weight loss due 
to duodenal stenosis 2,26,27. Although its pathogenesis 
remains not completely understood, the main hypoth-
esis attributes the onset of this disease to a chronic 
obstruction of the minor papilla 24. 
Imaging reveals thickening of the duodenal wall with 
associated cyst formation within the duodenum or the 
groove area, with a consequent radiographic appear-
ance of a pseudocyst or of a cystic pancreatic neo-
plasm2. More rarely, cases with minor cystic changes 
or solid lesions, often related to the sclerotic changes 
in the periampullary region, may mimic a pancreatic 
or a periampullary malignancy  27-30. The therapeutic 
strategies for PGP may be supportive/conservative 
but, in case of a severe and longstanding symptom-
atology, and/or also in case of a difficult differential di-
agnosis with cancer, the first choice is represented by 
pancreaticoduodenectomy 26-30.

maCrosCopiC features

The macroscopical examination of a surgically re-
sected specimen of the pancreatic head region with 
a PGP shows a duodenal wall with a trabeculated ap-
pearance, often accompanied by cystic change, espe-
cially in the proximity of the minor papilla, which can 
be absent or largely obstructed by calcified, proteina-
ceous material 24-30. On cut sections, the epicenter of 
PGP can be identified around the minor papilla, with 
variable involvement of the groove area, which can be 
relatively gelatinous to solid, or contain cysts. In some 
cases, cyst formation may be prominent, measuring 
up to several centimeters in size, mimicking intestinal 
duplication 27. The cysts are filled with proteinaceous 
debris, usually have a smooth, opaque wall and may 
contain small calculi  2. Typically, the duodenal wall 
and underlying pancreatic parenchyma are thickened 
and fibrotic between Vater’s ampullary region and the 
minor papilla; the duodenal mucosa often acquires a 
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nodular or cobblestone appearance  2,31. Although fi-
brosis is typically narrowed to the groove area, it may 
spill into the adjacent pancreatic tissue, leading to ste-
nosis of the Wirsung’s duct and of the common bile 
duct  2. The fibrosis has a typical translucent-pearly 
appearance. It is also of interest to note that PGP is 
usually associated with the presence of enlarged “re-
active” lymph nodes/lymphadenopathy, macroscopi-
cally evident, which are seen more rarely in the case 
of pancreatic cancer.

miCrosCopiC DesCription with DiagnostiC Criteria

The typical histological appearance of PGP is shown 
in Figure 3.
From the histologic point of view, an important feature 
is the presence of a dense fibrosis of the duodenal 
wall around the minor papilla, with variable extension 
to the adjacent structures including the soft tissue of 
the groove area and the pancreatic parenchyma 24,26,31. 
Disperse in this fibrotic background, there are fibro-
blasts, myofibroblasts and smooth muscle cells. In the 
duodenal wall, a marked, bulging Brunner gland hy-
perplasia is often present, contributing to the thicken-
ing of the intestinal wall 2,24,27,31. The cysts can be either 
restricted to the submucosal and muscular layers of 
the duodenal wall, or extended to the groove region. 
The internal surface is mainly lined by columnar pan-
creatic duct-like epithelium, which may be lost and re-
placed by inflammatory granulation tissue. The cysts 
contain small calculi that may extravasate causing a 
foreign body giant cells reaction 2, which may call for 
a differential diagnosis with undifferentiated carcino-
ma of the pancreas with osteoclast-like giant cells 30. 
In late stage of disease, the proper pancreas usually 
shows atrophy, fat necrosis, chronic inflammation and 
thick fibrosis 2,27. Prominence of nerve bundles resem-

bling traumatic neuroma is also a common finding in 
such area 27.

Autoimmune Pancreatits (AIP)

Definition anD terminology

AIP represents a heterogeneous disease process and 
is composed of 2 subtypes (type 1 and type 2). AIP is 
classified as type 1, which is often regarded as part 
of the systemic IgG4-related disease (IgG4-RD) that 
may involve other organs, or as type 2, which is more 
pancreas-specific 32-36. 

CliniCal issues

AP is a unique form of chronic pancreatitis. From a 
clinical point of view, the symptoms associated to 
this disease are heterogeneous; the most frequent 
is represented by obstructive jaundice, followed by 
vague abdominal pain. Both type 1 and type 2 AIP 
patients demonstrate significant response to corticos-
teroid-based therapy. 
At clinical presentation, patients with AIP-type 1 are 
generally men, older than 60 years, and seropositive 
for IgG4 33-37. It is within the spectrum of IgG4-RD that 
often affects multiple organs and shares similar clinical, 
serologic and pathologic features  2,33-37. Together with 
the pancreas, the other organs that are more frequently 
involved are liver, breast, lacrimal and salivary glands 
(Küttner tumor), but may other districts may be affected, 
as for example nasopharynx, bone marrow, extra-oc-
ular muscles and retrobulbar space, kidneys, lungs, 
lymph nodes, meninges, arteries, skin, prostate, thyroid 
gland and even pericardium  34. Despite a remarkable 
response to corticosteroid-based therapeutic strate-
gies, patients are prone to frequent relapses 38. 
Conversely, AIP-type 2 affects more often younger 
subjects (< 4-5th decade) and is equally distributed be-
tween male and females 37,38. Clinical manifestations 
are limited to the pancreatic region, but a variable 
percentage (up to 15%) of patients have inflammatory 
bowel disease 38. AIP-type 2 patients demonstrate a 
good response to corticosteroid-based therapy, with 
very low relapse rate 38. 
A subset of patients of both types AIP may have 
also high blood levels of the antigen CA 19-9 (up 
to > 12,000 U/ml) 39. This condition further complicates 
the clinical differential diagnosis with pancreatic can-
cer, which represents the most important differential 
diagnosis of both AI subtypes 39.

maCrosCopiC features

Macroscopically, the two different subtypes of AIP are 
indistinguishable 37. Indeed, in both subtypes, the pan-

Figure 3. The histological appearance of paraduodenal 
groove pancreatitis is here shown. The cystic region usually 
includes multiple cysts lined by ductal epithelium (original 
magnification 2X).
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creatic resection specimen may present a narrowed, 
discrete area, with a “pseudo-tumor” appearance, or 
may show a more diffuse parenchymal enlargement, 
with a decrease of the physiological lobular structure, 
a white to yellow discoloration and a greater tissue 
hardness 2,37. The pancreatic ductal tree and the com-
mon bile duct may be involved by these modifications, 
with a potential consequent obstruction. Lastly, there 
is no presence of calculi in AP.

miCrosCopiC DesCription with DiagnostiC Criteria

Paradigmatic images of AI are shown in Figure 4.
Microscopically, type 1 and type 2 AIP present with 
two different and specific histologic framework, but 
there are some common aspects as well. 
Type 1 AIP usually shows a compact inflammatory in-
filtrate, composed of T cell-lymphocytes and plasma 
cells, a fibrosis specifically localized in the periductal 
area, and a marked venulitis 37,40,41. The inflammation 
as a typical localization within the pancreatic paren-
chyma: indeed, it is centered around and within me-
dium-to-large interlobular ducts  2,37,40,41. This specific 

phenomenon results in the infolding of the ductal ep-
ithelium with the consequent shrinkage of the ductal 
lumen. Regarding venulitis, the inflammatory infiltrate 
involves the venule and venous wall; in late-stage 
disease, such aspects may evolve in an obliterative 
phlebitis, with fibrosis of the lumen. Another common 
aspect is also represented by perineural inflammation. 
The inflammation, above all in late-stage diseases, 
may extend widely to the surrounding parenchyma, 
evocating fibrosis with secondary atrophy. In this stage, 
the fibrotic changes become more diffuse, assuming a 
whorled or storiform pattern 2,37. Lymphoid aggregates 
can be identified in most cases in intrapancreatic and 
peripancreatic tissue 42. Regarding IgG4 immunohis-
tochemical research, this may represent a useful tool 
for supporting the diagnosis, and should highlight a 
high number of IgG4-positive plasma cells, above all 
in early stages. A significant count is considered as 
the presence of at least 10 IgG4-positive plasma cells 
per high-power field; verifying that the proportion of 
IgG4/IgG is assessed at least at 40-45% may be of 
help in some cases 42,43. It should be highlighted that 

Figure 4. Key histological and immunohistochemical patterns of autoimmune pancreatitis. (A) Marked inflammatory infil-
trate is typically centered around pancreatic ducts (original magnification 10X); (B) dense inflammatory infiltrate with second-
ary pancreatic parenchyma is encountered in late-stage autoimmune pancraetitis (original magnification 4X); (C) immunohis-
tochemical analysis for CD138 highlights a diffuse infiltration by plasma cells (original magnification 4X); (D) immunohisto-
chemical analysis for IgG4 indicates that a high number of plasma cells are also positive for IgG4 (original magnification 4X).
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a “positive” count of IgG4 plasma cells may be pos-
sible also in up to 10% of pancreatic ductal adeno-
carcinoma and alcoholic chronic pancreatitis 42. Thus, 
this finding should be interpreted with caution and 
correctly inserted in the pertinent clinical, radiological, 
laboratory and histological framework to support the 
diagnosis of AI.
Type 2 AIP, similar to type 1 AIP, usually shows a lym-
phoplasmacytic inflammation that is electively located 
in the periductal regions of pancreatic parenchyma; at 
the same time, acinar atrophy and periductal fibrosis 
may be also present, but such findings are less pro-
nounced in type 2 AI  35-37. Notably, the peculiar and 
diagnostic hallmark of type 2 AI is represented by the 
presence of granulocytic epithelial lesions  35-37. They 
are characterized by periductal acute inflammation 
consisting of aggregates of neutrophils beneath the 
ductal epithelial cells and within the lumen; such acute 
inflammation brings to marked modifications of the 
ductal epithelium, including cell damage, detachment 
and obliteration  2,35-37. Regarding IgG4 immunostain-
ing, very few positive plasma cells might be present, 
or less commonly they could be totally absent 40-43.
It is also of importance to report that, in some cases 
of AIP, a marked inflammatory infiltrate may be seen 
between pancreatic parenchyma and peri-pancreat-
ic adipose tissue. Notably, this feature may also be 
recognized by imaging, with typical radiological pan-
creatic aspects (e.g.: mass forming lesions, “sau-
sage-shaped” appearance). Lastly, the evaluation of 
resection margins is a very important step during sur-
gical resections for AIP. Indeed, pancreatic neck mar-
gin and biliary resection margin may be involved by 
the inflammatory process, and this aspect should be 
clearly stated in the pathology report, also for thera-
peutic purposes.

Other rare inflammatory/tumor-like 
lesions of the pancreas

lymphoepithelial Cyst

The finding of a lymphoepithelial cyst in the pancreas 
is a rare event. Usually, this is an asymptomatic le-
sion, discovered incidentally by imaging analysis due 
to unrelated reasons 44. There are no associations with 
autoimmune or syndromic diseases, as described for 
the counterpart affecting salivary glands27. From the 
macroscopic point of view, lymphoepithelial cyst may 
be unilocular or multilocular, can be located or entirely 
within the pancreatic gland or in the periphery with ex-
ophytic growth 44,45. Such cysts can reach a large size 
(> 5 cm), and show an irregular capsule. The fluid con-

tent can show variable presentations: indeed, it may 
be limpid/serous but also milky-necrotic, depending 
on the degree of keratin formation 45,46. The pre-oper-
ative diagnosis is challenging, since neither imaging 
nor fine-needle aspiration can established a reliable 
diagnosis; the most important differential diagnosis 
that usually remains still open is represented by a 
pancreatic cystic neoplasm 46,47. From the microscop-
ic point of view (representative images are shown in 
Fig. 5), there is a multi-layered squamous epithelium, 
that can contain keratinaceous debris, surrounded by 
a dense layer of lymphoid tissue with prominent ger-
minal centers 44,45. The adjacent pancreatic parenchy-
ma is usually unremarkable, but it can occasionally 
show granulomas or foci of steatonecrosis. There are 
no risk of malignant transformation but, due to the dif-
ficulties of pre-surgical diagnosis, patients are usually 
treated with curative surgical resection. 

panCreatiC hamartoma

Hamartoma is defined as a focal overgrowth of cells 
and/or tissues that are inborn in the organ in which 
they are grown. Thus, its definition is closer to the 
concept of malformation rather than of a “true” neo-
plasm  48. Pancreatic hamartoma is a rare condition, 
of which pathologists should be aware since it can 
mimic a malignant tumor, sometimes with a challeng-
ing diagnosis. Usually, it is located in the head of the 
pancreas and appears as a unique intrapancreatic 
mass 49, although rare cases with multiple and sepa-
rated nodules have been described 50. From a micro-
scopic point of view, pancreatic hamartoma is com-
posed of small ductal structures lined by columnar 
epithelial cells without atypia, surrounded by fibrous 
stroma and an unorganized acinar parenchyma, with 
at least partial loss of lobular architecture 51. The pres-
ence of each component can vary, determining dif-
ferent morphological aspects, with ductal, stromal or 
acinar prominence. The presence of neuroendocrine 
islets is typically uncommon. In the case of complete/
exclusive acinar component, acinar cell carcinoma 
can be ruled out thanks to some typical features of 
pancreatic-acinar hamartomas, including small di-
mensions and the absence of cell atypia. Notably, a 
previous consensus-paper has tried to provide relia-
ble criteria for assessing the diagnosis of pancreatic 
hamartoma, as follows: i) presence of a well-defined 
mass; ii) composed of mature ductal structure and 
acini with distorted architecture; iii) absence of dis-
crete islets of Langerhans  51 (Fig. 5). Typically, adja-
cent pancreatic parenchyma is conserved. From an 
immunohistochemical point of view, hamartomatous 
cells express all ordinary markers of the normal coun-
terpart. Although morphology alone is the main diag-
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nostic criterion, in some case of ductal predominance 
the use of P53 and DPC4 staining may be of help in 
ruling out a diagnosis of pancreatic ductal adenocar-
cinoma. The biological behavior of pancreatic hamar-
toma is benign, but, due to the difficulties in pre-oper-
ative differential diagnosis, it typically requires surgical 
resection 27.

intrapanCreatiC aCCessory spleen

Intrapancreatic accessory spleen is a rare finding, 
which occur typically in the pancreatic tail  52-55. It re-
fers to the presence of an accessory spleen growing 
into the pancreatic parenchyma. From a macroscopic 
point of view, there is a brownish nodule surrounded 

by normal pancreas. This nodule has the gross fea-
tures of the normal spleen. In case of large size, the 
center of the accessory spleen may remain reddish 
also after fixation, due to the large amount of blood. 
From the microscopic point of view (representative im-
ages are shown in Fig. 5), intrapancreatic accessory 
spleen is usually composed of mature splenic tissue, 
showing a normal distribution of white and red pulp 52; 
CD8 is a very useful marker for the red pulp (vessels). 
A very rare condition that may occur in case of intra-
pancreatic accessory spleen is given by the internal 
growth of an epidermoid cyst 53. This typically affects 
young adults and show a multilayered squamous ep-
ithelium surrounded by splenic tissue  53. The impor-

Figure 5. Typical microscopic appearance of lymphoepithelial cysts (A, B; original magnification A: 2X, B: 10X), of intrapan-
creatic accessory spleen (C, D; original magnification C:2X, D: 10X), and of pancreatic hamartomas (E, F; original magnifica-
tion E:1X, F: 20X). Notably, the pancreatic hamartoma shows a ductal predominance (E, F).
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tance of intrapancreatic accessory spleen is given by 
its typical differential diagnosis, which is represented 
by pancreatic neuroendocrine tumors. In some cas-
es, fine-needle cytology with imaging can resolve this 
diagnostic challenge, but still most cases undergo 
surgical resection and the diagnosis is established on 
surgical specimens 54-55.

Differential diagnosis

The most important differential diagnosis of inflamma-
tory and tumor-like lesions of the pancreas is repre-
sented by pancreatic ductal adenocarcinoma (PDAC). 
Unfortunately, in a significant proportion of cases it 
may be very difficult to differentiate inflammatory and 
tumor-like lesions of the pancreas from PDAC based 
on imaging, clinical presentation and laboratory mark-
ers. Pathologists that are called to provide this distinc-
tion on cytology and/or fine-needle biopsy should be 
aware that some features may be present in both in-
flammatory and neoplastic conditions. 
Histologically, the most helpful aspects in distinguish-
ing PDAC from reactive glands are represented by the 
location and structure of the glands, in addition to cy-
tological features. Reactive glands/ducts are usually 
complete and well-demarcated, differently from neo-
plastic glands that are more often ruptured or incom-
plete. The presence of “naked” glands in peri-pancre-
atic adipose tissue is very suggestive for PDAC, but 
attention must be paid to the fact that the observed fat 
tissue might represent the final step of an involution 
process involving acinar parenchyma (this feature is 
clearly distinguishable for the presence of remnant of 
pancreatic islets)  56. Mitotic figures, necrotic luminal 
debris, stromal desmoplasia and aberrant DPC4 and/
or P53 expression may be also of help for a definitive 
PDAC diagnosis 56,57. Perineural or vascular invasions 
are both highly diagnostic of an infiltrating tumor. An-
other significant microscopic feature that can support 
the diagnosis of PDAC is the finding of neoplastic 
glands in abnormal locations, such as immediately 
adjacent to muscular blood vessels. This criterion is 
very useful in the differential diagnosis with inflamma-
tory conditions, also in the case of cytostatic evalua-
tions. 
Notably, it is of importance to report that ultra-
sound-guided fine needle biopsy is becoming a 
gold-standard in the pre-operative patients’ evalua-
tion for pancreatic masses. Thanks to the possibility 
of examining a relatively significant portion of tissue, 
this methodology can permit to avoid un-necessary 
surgery. This kind of biopsy, furthermore, can permit 
in depth evaluation also with immunohistochemistry, 

staining for example for IgG-IgG4 (AIP) or for P63 
(squamous content of lympho-epithelial cysts).
Lastly, some cytological aspects should be mentioned 
in the differential diagnosis of inflammatory and tu-
mor-like lesions of the pancreas with PDAC. Enlarged 
and hyperchromatic nuclei and irregular nuclear mem-
branes support a diagnosis of PDAC. Notably, the un-
differentiated PDAC variant with osteoclast-like giant 
cells could be misdiagnosed as PGP by cytology, due 
to the abundance of giant cells and necrotic-hem-
orrhagic changes  30,58-60. This confirms the need of 
strong and reliable evidence in the difficult process of 
differential diagnosis.
Different from the other inflammatory/tumor-like le-
sions of the pancreas, the most important differential 
diagnosis for intrapancreatic accessory spleen is not 
represented by PDAC, but by neuroendocrine tumors. 
In some cases, fine-needle cytology with imaging can 
resolve this diagnostic challenge. In case of persisting 
doubts, a strict surveillance protocol can be observed. 
However, many cases still undergo surgical resection, 
and the diagnosis is established on surgical speci-
mens with histological diagnosis. 

References
1 Cawley T. A singular case of diabetes, consisting entirely in the 

quality of the urine; with an inquiry into the different theories of 
that disease. Lond Med J 1788;9(Pt 3):286-308.

2 Stram M, Liu S, Singhi AD. Chronic pancreatitis. Surg Pathol Clin 
2016;9:643-59. https://doi.org/10.1016/j.path.2016.05.008

3 Etemad B, Whitcomb DC. Chronic pancreatitis: diagnosis, clas-
sification, and new genetic developments. Gastroenterology 
2001;120:682-707. https://doi.org/10.1053/gast.2001.22586

4 Lankisch PG, Assmus C, Maisonneuve P, et al. Epidemiology of 
pancreatic diseases in Lüneburg County. A study in a defined 
german population. Pancreatology 2002;2:469-77. https://doi.
org/10.1159/000064713

5 Lowenfels AB, Maisonneuve P, Cavallini G, et al. Pancreati-
tis and the risk of pancreatic cancer. International Pancreatitis 
Study Group. N Engl J Med 1993;328(20):1433-7. https://doi.
org/10.1056/NEJM199305203282001

6 Whitcomb DC. Genetic risk factors for pancreatic disorders. 
Gastroenterology 2013;144:1292-1302. https://doi.org/10.1053/j.
gastro.2013.01.069

7 Yadav D, Whitcomb DC. The role of alcohol and smoking in pan-
creatitis. Nat Rev Gastroenterol Hepatol 2010;7:131-45. https://
doi.org/10.1038/nrgastro.2010.6

8 Muniraj T, Aslanian HR, Farrell J, et al. Chronic pancreatitis, a 
comprehensive review and update. Part I: epidemiology, etiol-
ogy, risk factors, genetics, pathophysiology, and clinical fea-
tures. Dis Mon 2014;60:530-50. https://doi.org/10.1016/j.dis-
amonth.2014.11

9 Apte MV, Wilson JS, Korsten MA. Alcohol-related pancreatic 
damage: mechanisms and treatment. Alcohol Health Res World 
1997;21:13-20.

10 Klöppel G. Chronic pancreatitis, pseudotumors and other tumor-
like lesions. Mod Pathol 2007;20 Suppl 1:S113-S131. https://doi.
org/10.1038/modpathol.3800690

https://doi.org/10.1016/j.path.2016.05.008
https://doi.org/10.1053/gast.2001.22586
https://doi.org/10.1159/000064713
https://doi.org/10.1159/000064713
https://doi.org/10.1056/NEJM199305203282001
https://doi.org/10.1056/NEJM199305203282001
https://doi.org/10.1053/j.gastro.2013.01.069
https://doi.org/10.1053/j.gastro.2013.01.069
https://doi.org/10.1038/nrgastro.2010.6
https://doi.org/10.1038/nrgastro.2010.6
https://doi.org/10.1016/j.disamonth.2014.11
https://doi.org/10.1016/j.disamonth.2014.11
https://doi.org/10.1038/modpathol.3800690
https://doi.org/10.1038/modpathol.3800690


C. Luchini et al.208

11 Klöppel G, Maillet B. Pathology of acute and chronic pancreati-
tis. Pancreas 1993;8:659-70. https://doi.org/10.1097/00006676-
199311000-00001

12 Whitcomb DC, Gorry MC, Preston RA, et al. Hereditary pancre-
atitis is caused by a mutation in the cationic trypsinogen gene. 
Nat Genet 1996;14:141-5. https://doi.org/10.1038/ng1096-141

13 Whitcomb DC, Preston RA, Aston CE, et al. A gene for hereditary pan-
creatitis maps to chromosome 7q35. Gastroenterology 1996;110:1975-
80. https://doi.org/10.1053/gast.1996.v110.pm8964426 

14 Lowenfels AB, Maisonneuve P, DiMagno EP, et al. Heredi-
tary pancreatitis and the risk of pancreatic cancer. Interna-
tional Hereditary Pancreatitis Study Group. J Natl Cancer Inst 
1997;89:442-6. https://doi.org/10.1093/jnci/89.6.442

15 Park RW, Grand RJ. Gastrointestinal manifestations of cystic fi-
brosis: a review. Gastroenterology 1981;81:1143-61. 

16 Witt H, Luck W, Hennies HC, et al. Mutations in the gene encod-
ing the serine protease inhibitor, Kazal type 1 are associated 
with chronic pancreatitis. Nat Genet 2000;25:213-216. https://
doi.org/10.1038/76088

17 Ammann RW, Heitz PU, Klöppel G. Course of alcoholic chronic 
pancreatitis: a prospective clinicomorphological long-term study. 
Gastroenterology 1996;111:224-31. https://doi.org/10.1053/
gast.1996.v111.pm8698203 

18 Klöppel G. Pseudocysts and other non-neoplastic cysts of the 
pancreas. Semin Diagn Pathol 2000;17:7-15.

19 Altinel D, Basturk O, Sarmiento JM, et al. Lipomatous pseu-
dohypertrophy of the pancreas: a clinicopathologically dis-
tinct entity. Pancreas 2010;39:392-7. https://doi.org/10.1097/
MPA.0b013e3181bd2923

20 Esposito I, Hruban RH, Verbeke C, et al. Guidelines on the his-
topathology of chronic pancreatitis. Recommendations from the 
working group for the international consensus guidelines for 
chronic pancreatitis in collaboration with the International As-
sociation of Pancreatology, the American Pancreatic Associa-
tion, the Japan Pancreas Society, and the European Pancreatic 
Club. Pancreatology 2020;20:586-93. https://doi.org/10.1016/j.
pan.2020.04.009. Epub 2020 Apr 29.

21 Detlefsen S, Sipos B, Feyerabend B, Klöppel G. Fibrogen-
esis in alcoholic chronic pancreatitis: the role of tissue necro-
sis, macrophages, myofibroblasts and cytokines. Mod Pathol 
2006;19:1019-26. https://doi.org/10.1038/modpathol.3800613 

22 Singhi AD, Pai RK, Kant JA, et al. The histopathology of PRSS1 
hereditary pancreatitis. Am J Surg Pathol 2014;38:346-53. 
https://doi.org/10.1097/PAS.0000000000000164 

23 Rebours V, Boutron-Ruault MC, Schnee M, et al. Risk of pancre-
atic adenocarcinoma in patients with hereditary pancreatitis: a 
national exhaustive series. Am J Gastroenterol 2008;103:111-9. 
https://doi.org/10.1111/j.1572-0241.2007.01597.x 

24 Adsay NV, Zamboni G. Paraduodenal pancreatitis: a clinico-
pathologically distinct entity unifying “cystic dystrophy of het-
erotopic pancreas”, “para-duodenal wall cyst”, and “groove 
pancreatitis”. Semin Diagn Pathol 2004;21:247-54. https://doi.
org/10.1053/j.semdp.2005.07.005

25 Fléjou JF, Potet F, Molas G, et al. Cystic dystrophy of the gastric and 
duodenal wall developing in heterotopic pancreas: an unrecognised 
entity. Gut 1993;34:343-7. https://doi.org/10.1136/gut.34.3.343

26 Casetti L, Bassi C, Salvia R, et al. “Paraduodenal” pancreatitis: 
results of surgery on 58 consecutives patients from a single in-
stitution. World J Surg 2009;33:2664-69. https://doi.org/10.1007/
s00268-009-0238-5 

27 Basturk O, Askan G. Benign tumors and tumorlike lesions 
of the pancreas. Surg Pathol Clin 2016;9:619-41. https://doi.
org/10.1016/j.path.2016.05.007 

28 Chatelain D, Vibert E, Yzet T, et al. Groove pancreatitis 
and pancreatic heterotopia in the minor duodenal papilla. 
Pancreas 2005;30(4):e92-e95. https://doi.org/10.1097/01.
mpa.0000161885.79373.1d

29 Adsay NV, Basturk O, Klimstra DS, et al. Pancreatic pseudotu-
mors: non-neoplastic solid lesions of the pancreas that clinically 
mimic pancreas cancer. Semin Diagn Pathol 2004;21:260-7. 
https://doi.org/10.1053/j.semdp.2005.07.003 

30 Brosens LA, Leguit RJ, Vleggaar FP et al. EUS-guided FNA cy-
tology diagnosis of paraduodenal pancreatitis (groove pancre-
atitis) with numerous giant cells: conservative management al-
lowed by cytological and radiological correlation. Cytopathology 
2015;26:122-5. https://doi.org/10.1111/cyt.12140

31 DeSouza K, Nodit L. Groove pancreatitis: a brief review of a 
diagnostic challenge. Arch Pathol Lab Med 2015;139:417-21. 
https://doi.org/10.5858/arpa.2013-0597-RS

32 Yoshida K, Toki F, Takeuchi T et al. Chronic pancreatitis caused 
by an autoimmune abnormality. Proposal of the concept of au-
toimmune pancreatitis. Dig Dis Sci 1995;40:1561-8. https://doi.
org/10.1007/BF02285209

33 Hamano H, Kawa S, Horiuchi A, et al. High serum IgG4 
concentrations in patients with sclerosing pancreati-
tis. N Engl J Med 2001;344:732-8. https://doi.org/10.1056/
NEJM200103083441005

34 Hirabayashi K, Zamboni G. IgG4-related disease. Pathologica 
2012;104:43-55.

35 Zhang L, Chari S, Smyrk TC, et al. Autoimmune pancreatitis 
(AIP) type 1 and type 2: an international consensus study on 
histopathologic diagnostic criteria. Pancreas 2011;40:1172-9. 
https://doi.org/10.1097/MPA.0b013e318233bec5 

36 Chari ST, Kloeppel G, Zhang L, et al. Histopathologic and clinical 
subtypes of autoimmune pancreatitis: the Honolulu consensus 
document. Pancreas 2010;39:549-54. https://doi.org/10.1097/
MPA.0b013e3181e4d9e5

37 Zamboni G, Lüttges J, Capelli P, et al. Histopathological features 
of diagnostic and clinical relevance in autoimmune pancreatitis: 
a study on 53 resection specimens and 9 biopsy specimens. Vir-
chows Arch 2004;445:552-563. https://doi.org/10.1007/s00428-
004-1140-z

38 Detlefsen S, Zamboni G, Frulloni L, et al. Clinical features and 
relapse rates after surgery in type 1 autoimmune pancreatitis 
differ from type 2: a study of 114 surgically treated European pa-
tients. Pancreatology 2012;12:276-83. https://doi.org/10.1016/j.
pan.2012.03.055

39 De Marchi G, Paiella S, Luchini C, et al. Very high serum levels 
of CA 19-9 in autoimmune pancreatitis: Report of four cases and 
brief review of literature. J Dig Dis 2016;17:697-702. https://doi.
org/10.1111/1751-2980.12403 

40 Zhang L, Chari S, Smyrk TC, et al. Autoimmune pancreatitis 
(AIP) type 1 and type 2: an international consensus study on 
histopathologic diagnostic criteria. Pancreas 2011;40:1172-9. 
https://doi.org/10.1097/MPA.0b013e318233bec5

41 Notohara K, Burgart LJ, Yadav D, et al. Idiopathic chronic pan-
creatitis with periductal lymphoplasmacytic infiltration: clinico-
pathologic features of 35 cases. Am J Surg Pathol 2003;27:1119-
27. https://doi.org/10.1097/00000478-200308000-00009

42 Zhang L, Smyrk TC. Autoimmune pancreatitis and IgG4-related 
systemic diseases. Int J Clin Exp Pathol 2010;3:491-504.

43 Zhang L, Notohara K, Levy MJ, Chari ST, Smyrk TC. IgG4-
positive plasma cell infiltration in the diagnosis of autoimmune 
pancreatitis. Mod Pathol 2007;20:23-8. https://doi.org/10.1038/
modpathol.3800689 

44 Adsay NV, Hasteh F, Cheng JD, et al. Lymphoepithelial cysts 

https://doi.org/10.1097/00006676-199311000-00001
https://doi.org/10.1097/00006676-199311000-00001
https://doi.org/10.1038/ng1096-141
https://doi.org/10.1053/gast.1996.v110.pm8964426
https://doi.org/10.1093/jnci/89.6.442
https://doi.org/10.1038/76088
https://doi.org/10.1038/76088
https://doi.org/10.1053/gast.1996.v111.pm8698203
https://doi.org/10.1053/gast.1996.v111.pm8698203
https://doi.org/10.1097/MPA.0b013e3181bd2923
https://doi.org/10.1097/MPA.0b013e3181bd2923
https://doi.org/10.1016/j.pan.2020.04.009
https://doi.org/10.1016/j.pan.2020.04.009
https://doi.org/10.1038/modpathol.3800613
https://doi.org/10.1097/PAS.0000000000000164
https://doi.org/10.1111/j.1572-0241.2007.01597.x
https://doi.org/10.1053/j.semdp.2005.07.005
https://doi.org/10.1053/j.semdp.2005.07.005
https://doi.org/10.1136/gut.34.3.343
https://doi.org/10.1007/s00268-009-0238-5
https://doi.org/10.1007/s00268-009-0238-5
https://doi.org/10.1016/j.path.2016.05.007
https://doi.org/10.1016/j.path.2016.05.007
https://doi.org/10.1097/01.mpa.0000161885.79373.1d
https://doi.org/10.1097/01.mpa.0000161885.79373.1d
https://doi.org/10.1053/j.semdp.2005.07.003
https://doi.org/10.1111/cyt.12140
https://doi.org/10.5858/arpa.2013-0597-RS
https://doi.org/10.1007/BF02285209
https://doi.org/10.1007/BF02285209
https://doi.org/10.1056/NEJM200103083441005
https://doi.org/10.1056/NEJM200103083441005
https://doi.org/10.1097/MPA.0b013e318233bec5
https://doi.org/10.1097/MPA.0b013e3181e4d9e5
https://doi.org/10.1097/MPA.0b013e3181e4d9e5
https://doi.org/10.1007/s00428-004-1140-z
https://doi.org/10.1007/s00428-004-1140-z
https://doi.org/10.1016/j.pan.2012.03.055
https://doi.org/10.1016/j.pan.2012.03.055
https://doi.org/10.1111/1751-2980.12403
https://doi.org/10.1111/1751-2980.12403
https://doi.org/10.1097/MPA.0b013e318233bec5
https://doi.org/10.1097/00000478-200308000-00009
https://doi.org/10.1038/modpathol.3800689
https://doi.org/10.1038/modpathol.3800689


INFLAMMATORY PANCREATIC PATHOLOGY 209

of the pancreas: a report of 12 cases and a review of the lit-
erature. Mod Pathol 2002;15:492-501. https://doi.org/10.1038/
modpathol.3880553 

45 Adsay NV, Hasteh F, Cheng JD, et al. Squamous-lined cysts of 
the pancreas: lymphoepithelial cysts, dermoid cysts (teratomas), 
and accessory-splenic epidermoid cysts. Semin Diagn Pathol 
2000;17:56-65.

46 Kim WH, Lee JY, Park HS, et al. Lymphoepithelial cyst of the 
pancreas: comparison of CT findings with other pancreatic 
cystic lesions. Abdom Imaging 2013;38:324-30. https://doi.
org/10.1007/s00261-012-9910-6

47 VandenBussche CJ, Maleki Z. Fine-needle aspiration of 
squamous-lined cysts of the pancreas. Diagn Cytopathol 
2014;42:592-9. https://doi.org/10.1002/dc.23080 

48 Goldblum J, Lamps L, McKenney J, et al. Rosai and Ackerman’s 
Surgical Pathology. 11th ed. Philadelphia: Elsevier 2017.

49 Matsushita D, Kurahara H, Mataki Y, et al. Pancreatic hamar-
toma: a case report and literature review. BMC Gastroenterol 
2016;16:3. https://doi.org/10.1186/s12876-016-0419-2 

50 Kawakami F, Shimizu M, Yamaguchi H, et al. Multiple solid 
pancreatic hamartomas: a case report and review of the lit-
erature. World J Gastrointest Oncol 2012;4:202-6. https://doi.
org/10.4251/wjgo.v4.i9.202

51 Yamaguchi H, Aishima S, Oda Y, et al. Distinctive histopathologic 
findings of pancreatic hamartomas suggesting their “hamartoma-
tous” nature: a study of 9 cases. Am J Surg Pathol 2013;37:1006-
13. https://doi.org/10.1097/PAS.0b013e318283ce4c 

52 Kersting S, Janot MS, Munding J, et al. Rare solid tumors of 
the pancreas as differential diagnosis of pancreatic adenocarci-
noma. JOP 2012;13:268-77. 

53 Li BQ, Lu J, Seery S, Guo JC. Epidermoid cyst in intrapan-
creatic accessory spleen: a systematic review. Pancreatology 
2019;19:10-6. https://doi.org/10.1016/j.pan.2018.10.008

54 Tatsas AD, Owens CL, Siddiqui MT, et al. Fine-needle aspiration 
of intrapancreatic accessory spleen: cytomorphologic features 
and differential diagnosis. Cancer Cytopathol 2012;120:261-8. 
https://doi.org/10.1002/cncy.21185 

55 Pandey A, Pandey P, Ghasabeh MA, et al. Accuracy of appar-
ent diffusion coefficient in differentiating pancreatic neuroendo-
crine tumour from intrapancreatic accessory spleen. Eur Radiol 
2018;28:1560-7. https://doi.org/10.1007/s00330-017-5122-3 

56 Luchini C, Capelli P, Scarpa A. Pancreatic ductal adenocarci-
noma and its variants. Surg Pathol Clin 2016;9:547-60. https://
doi.org/10.1016/j.path.2016.05.003

57 Hruban RH, Klimstra DS. Adenocarcinoma of the pancreas. 
Semin Diagn Pathol 2014;31:443-51. https://doi.org/10.1053/j.
semdp.2014.08.004 

58 Luchini C, Pea A, Lionheart G, et al. Pancreatic undifferentiated 
carcinoma with osteoclast-like giant cells is genetically similar to, 
but clinically distinct from, conventional ductal adenocarcinoma. 
J Pathol 2017;243:148-54. https://doi.org/10.1002/path.4941

59 Reid MD, Muraki T, HooKim K, et al. Cytologic features and clini-
cal implications of undifferentiated carcinoma with osteoclastic 
giant cells of the pancreas: an analysis of 15 cases. Cancer Cy-
topathol 2017;125:563-75. https://doi.org/10.1002/cncy.21859

60 Luchini C, Cros J, Pea A, et al. PD-1, PD-L1, and CD163 in 
pancreatic undifferentiated carcinoma with osteoclast-like giant 
cells: expression patterns and clinical implications. Hum Pathol 
2018;81:157-65. https://doi.org/10.1016/j.humpath.2018.07.006

https://doi.org/10.1038/modpathol.3880553
https://doi.org/10.1038/modpathol.3880553
https://doi.org/10.1007/s00261-012-9910-6
https://doi.org/10.1007/s00261-012-9910-6
https://doi.org/10.1002/dc.23080
https://doi.org/10.1186/s12876-016-0419-2
https://doi.org/10.4251/wjgo.v4.i9.202
https://doi.org/10.4251/wjgo.v4.i9.202
https://doi.org/10.1097/PAS.0b013e318283ce4c
https://doi.org/10.1016/j.pan.2018.10.008
https://doi.org/10.1002/cncy.21185
https://doi.org/10.1007/s00330-017-5122-3
https://doi.org/10.1016/j.path.2016.05.003
https://doi.org/10.1016/j.path.2016.05.003
https://doi.org/10.1053/j.semdp.2014.08.004
https://doi.org/10.1053/j.semdp.2014.08.004
https://doi.org/10.1002/path.4941
https://doi.org/10.1002/cncy.21859
https://doi.org/10.1016/j.humpath.2018.07.006

