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General Preface to the Series

Among the prerequisites for comparative studies of cancer are
international agreement on histological criteria for the definition
and classification of cancer types and a standardized nomencla-
ture. An internationally agreed classification of tumours, accept-
able alike to physicians, surgeons, radiologists, pathologists and
statisticians, would enable cancer workers in all parts of the
world to compare their findings and would facilitate collabora-
tion among them.

In a report published in 1952,1 a subcommittee of the World
Health Organization (WHO) Expert Committee on Health Sta-
tistics discussed the general principles that should govern the
statistical classification of tumours and agreed that, to ensure the
necessary flexibility and ease of coding, three separate classiflca-
tions were needed according to (1) anatomical site, (2) histologi-
cal type and (3) degree of malignancy. A classiflcation according
to anatomical site is available in the International Classification
of Diseases.2

In 1956, the WHO Executive Board passed a resolution3
requesting the Director-General to explore the possibility that
WHO might organize centres in various parts of the world and
arrange for the collection of human tissues and their histological
classification. The main purpose of such centres would be to
develop histological definitions of cancer types and to facilitate
the wide adoption of a uniform nomenclature. The resolution
was endorsed by the Tenth World Health Assembly in May
t957.4

WHO (1952) WHO Technical Report Series. No 53,1952, p. 45
WHO (1977) Manual of the international statistical classification of diseases,
injuries, and causes of death. 1975 version. Geneva
WHO (1956) WHO Official Records. No 68, p. 14 (resolution EB 17.R40)
WHO (1957) WHO Official Records. No 79, p.467 (resolution WHA 10.18)



VIII General Preface to the Series

Since 1958, WHO has established a number of centres con-
cerned with this subject. The result of this endeavour is the
International Histological Classification of Tumours, a multi-
volume series whose first edition was published between 1967
and 1981. The present revised second edition aims to update the
classification, reflecting progress in diagnosis and the relevance
of tumour types to clinical and epidemiological features.



Preface to Histological Typing
of Pancreatic Exocrine Tumours.
Second Edition

The flrst edition of Histological Typing of Tumours of the Liver,
Biliary Tract and Pancreas was published in 1978.r The WHO
Collaborating Centre for that classification had been established
in 1972 at the Department of Pathology, University of Hong
Kong, Queen Mary Hospital Compound, Hong Kong, under the
directorship of Professor J.B. Gibson. Several years ago, when
the revision was planned, it was felt that each organ merited
separate classification. The second edition of Histological Typing
of Tumours of the Gallbladder and Extrahepatic Bile Ducts was
published in 1990.2 ln 1994 the second edition of. Histological
Typing of Tumours of the Liver followed.3

This revised classification of tumours of the exocrine pan-
creas is based on a draft which was circulated to the participants
listed on pages V and VI. After changes were made, based on
their responses, a second draft was circulated and the final ver-
sion elaborated. The histological classiflcation listed on pages
fln contains the morphology codes of the International Clas-
sification of Diseases for Oncology (ICD-O)a and the Systema-
tized Nomenclature of Medicine (SNOMED).s

I Gibson JB, Sobin LH (1978) Histological Typing of Tumours of the Liver,
Biliary Tract and Pancreas. Geneva, World Health Organization (Interna-
tional Histological Classification of Tumours, No. 20)

2 Albores-Saavedra J, Henson DE, Sobin LH (1990) Histological Typing of
Tumours of the Gallbladder and Extrahepatic Bile Ducts, Second Edition.
Berlin, Springer-Verlag

I Ishak KG, Anthony PP, Sobin LH (1994) Histological Typing of Tumours of
the Liver, Second Edition. Berlin, Springer-Verlag

a World Health Organization (1990) International Classification of Diseases
for Oncology. Geneva

s College of American Pathologists (1982) Systematized Nomenclature of
Medicine. Chicago



Preface to Histological Typing of Pancreatic Exocrine Tumours

It will, of course, be appreciated that the classification of
tumours of the exocrine pancreas reflects the present state of
knowledge, and that modifications are almost certain to be
needed as experience accumulates. Nevertheless, it is hoped that,
in the interests of international cooperation, all pathologists will
use the classiflcation as put forward.

The publications in the series "International Histological
Classification of Tumours" are not intended to serve as text-
books, but rather to promote the adoption of a uniform terminol-
ogy that will facilitate communication among cancer
workers. For this reason, literature references have intentionally
been omitted and readers should refer to standard works for
bibliographies.
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Introduction

This is a histological classification of tumours and tumour-like
lesions of the exocrine pancreas which also includes those tu-
mours showing a mixture of exocrine and endocrine elements.
The classification is based principally on standard microscopic
observations, but whenever indicated it incorporates diagnosti-
cally valuable immunohistological findings. In addition, the most
important immunohistological findings which are helpful in cat-
egorizing pancreatic tumours are summarised in Table 1.

The major guideline of this classification scheme is the group-
ing of the pancreat ic exocrine tumours according to their  biologi-
cal behaviour. Thus, the neoplasms are broadly divided into
benign (adenoma) and malignant tumours (carcinoma). How-
ever, in recent years we have learned that this division is not a
sharp but rather a gradual transition. We therefore added a third
group which we call "tumours of uncertain malignant potential"
representing a borderline category analogous to that recognized
for some ovarian tumours. This group includes mucinous cystic
tumour, intraductal papillary-mucinous tumour and solid-
pseudopapillary tumour. These neoplasms are defined by the
grade of dysplasia and/or potential to become malignant.
Mucinous cystic tumours of uncertain malignant potential, for
instance, exhibit moderate epithelial dysplasia, but do not show
severe dysplasia/carcinoma in situ changes, nor carcinomatous
invasion of the cyst wall or the adjacent pancreatic tissue. Solid-
pseudopapillary tumour has a benign looking histological ap-
pearance, but metastases may occur. Biologically, all these
neoplasms are primarily slow-growing lesions and have an excel-
lent prognosis when adequately treated by complete resection.
However, some of these tumours, if they are inadequately
treated or remain untreated, may become frankly malignant and
evolve into metastasizing carcinomas. As this behaviour may be
difficult or even impossible to predict in individual tumors on the



Serous cystadenoma
Ductal

adenocarcinoma
Mucinous cystic

tumour
Intraductal papillary-

mucinous tumour
Acinar cell carcinoma
Pancreatoblastoma
Solid-pseudopapillary

tumour
Endocrine tumour

+

+

+
+

f

+

+

+ b

+ 1 -

+f -

- t

- l+  +

CK, cytokeratin; CEA, carcinoembryonic antigen; M,, peptide core antigen of mucin in gastric

superficial foveolar cells; TRYP, trypsinogen; NSE, neuron-specific enolase; SYN,
synaptophysin; CG, chromogranin A; AAT, alpha-l-antitrypsin

" Usually negative
b Negative in about 20% 30% of cases

" Negative in most cases for CK7
d Focal positivity possible in ductal adenocarcinoma, mucinous cystic tumour, intraductal pap-

illary-mucinous tumour, acinar cell carcinoma and pancreatoblastoma (see "Explanatory

Notes")

basis of the currently available morphological and biological
features, we believe it is appropriate to categorize them as tu-
mours of uncertain behaviour or borderline malignant potential.

Many of the terms which are currently in use to designate the
various pancreatic tumours have been retained. However, we
have also introduced some new terms in the hope that these
names more adequately describe the main features of the respec-
tive tumours and may be less easily confused with designations of
other tumours. The most important new names are the
intraductal papillary-mucinous tumourl which should replace
such terms as "mucin-producing tumour" or "mucinous ductal
ectasia", and the solid-pseudopapillary tumour which, in histo-
logical terms, is more accurate than "solid and papillary
epithelial neoplasm", "solid and cystic tumour" or "papillary-
cystic tumour". The term tumour is used synonymously with
neoplasm.

I  Sessa F, Solcia E,, Capella C, Bonato M, Scarpa A, Zamboni G, Pel legata NS,

Ranzani N, Rickaert F, Kloppel G (1994) Intraductal papillary-mucinous

tumours represent a dist inct group of pancreatic neoplasms: an investigation

of tumour cell differentiation and K-ras, p53 and c-erbB-2 abnormalities in 26

patients. Virchows Ar ch 425 :35'7 -367

Introduction

Table 1. Differential immunohistology of epithelial pancreatic tumours

Tumour type CKS, 18 CK7,19 CEA M, TRYP NSEJ SYNd CGd AAT



Introduction

Table 2. Histological grading of pancreatic ductal adenocarcinomal

Tumour' Glandular
srade differentiation

Mitoses Nuclear
(per i0 HPF) atypia

Mucin
production

Well-dif ferentiated Intensive
ductJike slands

Moderately
differentiated
duct-like and
tubular glands

Poorly
differentiated
glands,
mucoepidermoid
and pleomorphic
structures

<5 Little
polymorphism,
polar
arrangement

Moderate
polymorphism

Marked
polymorphism
and increased
nuclear size

Irregular 6-10

Abortive >10

HPF, high power fields
I Kloppel G, Lingenthal G, von Biilow M, Kern HF (1985) Histological and fine
structural features of pancreatic ductal adenocarcinomas in relation to growth
and prognosis: studies in xenografted tumours and clinicopathological correla-
tion in a series of 75 cases. Histopathology 9:841-856.
" In this system, the entire neoplasm is classified by the highest grade of any of
its components, regardless of their prevalence.

Although the classification of exocrine tumours of the pan-
creas lists a number of different neoplasms, by far the most
frequent tumour is the ductal adenocarcinoma. It accounts for
80%-85% of the cases and, together with its variants (i.e.
mucinous noncystic carcinoma, signet-ring cell carcinoma,
adenosquamous carcinoma and undifferentiated carcinoma),
it comprises more than 90o/" of all pancreatic tumours. This is
the reason that all incidence flgures, histological grading
systems and tumour stage categoizations refer to the ductal
adenocarcinoma.

The incidence of pancreatic ductal adenocarcinoma in devel-
oped countries ranges between 8.0 and 12.0/100000 for males
and between 4.5 and 7.0/100000 for females. Incidence rates
from most developing countries range between 7.0 and 2.51
100000. Incidence and mortality rates are almost identical, since
survival rates for pancreatic carcinoma are extremely low (mean
5-year survival rale 3o/o). Ductal adenocarcinoma has its peak
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Table 3. TNM classif icat ion (1987)*

T-Primary Tumour
TX Primary tumour cannot be assessed
T0 No evidence of primary tumour
T1 Tumour limited to the pancreas

T1a: Tumour 2cm or less in greatest dimension
T1b: Tumour more than 2cm rn greatest dimension

TZ Tumour extends directly to the duodenum, bile duct or

peripancreatic tissues
T3 Tumour extends directly to the stomach, spleen, colon or adjacent

large vessels

N-Regional Lymph Nodes
NX Regional lymph nodes cannot be assessed

N0 No regional lymph node metastasis
N1 Regional lymph node metastasis

M-Distant Metastasis
MX Presence of distant metastasls cannot be assessed

M0 No d is lan t  metas tas is
M1 Distant metastasls

Stage Grouping"
Stage I

Stage II
Stage II I
Stage IV

T1
T2
T3
Any T
Any T

NO
NO
NO
N1
Any N

MO
MO
MO
MO
M1

+ UICC TNM Classif icat ion of Malignant Tumors,4th edit ion 1987, Springer-

Verlag, Berl in Heidelberg New York.
AJCC Manual for Staging of Cancer,3rd edit ion, 1988, Lippincott.  Phi ladel-

phia.

" I t  is recommended to subdivide Stage I into Stage Ia encompassing T1 N0 M0'

and Stage Ib encompassing T2 N0 M0.

In addition, information should be provided about the absence (R0, no residual

tumor detected) or the presence (R1, microscopic residual tumour; R2, macro-

scopic residual tumour) of residual tumour after resection.

incidence between the ages of 60 and 80, and is very rare in
patients younger than 40. Most tumours occur in the head of the
pancreas and have already invaded the peripancreatic tissue at
the time of diagnosis.

Histological grading of ductal adenocarcinoma into well-,
moderately and poorly differentiated groups has been found to

be of prognostic significance. The grading criteria which consider
the cytological and architectural features of the carcinoma are

described in the "Explanatory Notes" (see Sect. 1-.3.2) and are
summarised in Table 2.



Introduction

The most widely recognised staging system of ductal
adenocarcinoma is that proposed by the International Union
Against Cancer (UICC) in 1987 (see Table 3). It is based on the
size and extent of the primary tumour (T), the status of the
regional lymph nodes (N), and of metastatic disease (M).



Histological Classification of Tumours
of the Exocrine Pancreas

1 Epithelial Tumours

1.1 Benign
1.1.1 Serous cystadenoma. .  .  .
11.2 Mucinous cystadenoma .. . .
1.1.3 Intraductal papillary-mucinous adenoma . . . .
1.1.4 Mature teratoma

1.2 Borderline (Uncertain Malignant Potential)
1.2.7 Mucinous cystic tumour with moderate

dysplasia
1.2.2 Intraductalpapi l lary-mucinoustumourwith

moderate dysplasia
1.2.3 Solid-pseudopapillarytumour

1.3 Malignant
1.3.1 Severe ductal dysplasia/carcinoma in situ . . . .
7.3.2 Ductaladenocarcinoma
1.3.2.7 Mucinous noncystic carcinoma
I.3.2.2 Signet-ring cell carcinoma . . .
1.3.2.3 Adenosquamous carcinoma
1.3.2.4 Undifferentiated (anaplastic) carcinoma . . . . .
7.3.2.5 Mixed ductal-endocrine carcinoma .
1.3.3 Osteoclast-like giant cell tumour
1.3.4 Serouscystadenocarcinoma
1.3.5 Mucinouscystadenocarcinoma
1.3.5.1 Noninvasive .  .  .  .
1.3.5.2 Invasive

844710^
8470t0
8503/0
9080/0

8470t1

8503/1
8452tr

8500t2
8s00/3
8480/3
8490t3
8560/3
802U3
8I54t3
8030/3
8441t3
8470t3
847012
8470t3

" Morphology code of the International Classi l icat ion of Diseases for Oncolosv
(ICD-O) and the Systematized Nomenclature of Medicine (SNOMED).
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4.9 Inflammatory pseudotumour 76820

4.10 Lipomatous pseudohypertrophy 71090

4.Il Focal lymphoid hyperplasia 72201



Definitions and Explanatory Notes

1 Epithelial Tumours

1.1 Benign

1.1.1 Serous cystadenoma (Figs. 1-3)

A benign cystic tumour composed of cuboidal epithelium produc-
ing serous fluid.

This tumour consists of multiple cysts lined by cuboidal or
flattened epithelial cells which occasionally form small papillary
infoldings. The cytoplasm of the cuboidal cells is pale to clear
and only rarely eosinophilic. PAS staining without diastase di-
gestion may be positive due to the presence of intracytoplasmic
glycogen. There is no epithelial dysplasia. The cysts are sepa-
rated by hyalinized septa which may contain entrapped islets.
Grossly, two types of serous cystadenomas can be distinguished:
serous microcystic adenoma, which is more common, and serous
oligocystic adenoma.

The serous microcystic adenoma is a well-demarcated tu-
mour composed of numerous small cysts arranged around a cen-
tral stellate scar. The central stellate scar is a dense fibrous core
within the tumour, which may be calcified and from which
fibrous trabeculae radiate to the periphery. The tumour occurs
predominantly in women.

The serous oligocystic adenoma is an often ill-demarcated
tumour composed of a few cysts showing diameters between 1
and 2cm. Serous cystic tumours showing larger cysts have been
referred to as serous macrocystic adenoma. The cysts may extend
deeply into the surrounding pancreatic tissue. The tumour occurs
equally in both sexes.
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1.1.2 Mucinous cystadenoma (Figs. a-5)

A benign cystic tumour composed of columnar mucin-producing
epithelium supported by " ovarian-type" stroma.

This usually unilocular tumour is lined by a single layer of tall

columnar epithelial cells. They stain for mucin, have a polarized
nucleus and lack significant dysplastic changes or mitoses. Papil-

lary infoldings and scattered endocrine cells may be found. The

inner layer of the wall is composed of cellular connective tissue
that resembles ovarian stromal the outer wall consists of

hyalinized connective tissue. This rare cystic tumour occurs pref-

erentially in the body and tail of the pancreas and, in most cases,
has no communication with the duct system. It is almost exclu-
sively found in women. Transformation into a borderline tumour

or a mucinous cystadenocarcinoma can occur (see Sect. 1'2.1:
mucinous cystic tumour with moderate dysplasia; and Sect. 1.3.5:

mucinous cystadenocarcinoma).

1.1.3 Intraductal papillary-mucinous adenoma (Fig. 6)

A benign intraductal papillary growth of neoplastic columnar cells
producing mucin.

The normal duct epithelium is replaced by papillary prolif-

erations of mucin-producing columnar epithelium which may

contain some goblet-like cells and endocrine cells. The

neoplastic epithelium forms papillae of varying sizes which are

branched and have a flbrovascular stalk. There is no signiflcant
cellular atypia and mitoses are almost absent. In the mucin-
hypersecreting tumours the papillary projections are usually
small and macroscopically not visible. This tumour usually origi-

nates from the main pancreatic duct, but may also primarily

develop in one of the secondary ducts. It may present as a grossly

circumscribed intraductal mass (papilloma) or as multiple small
intraductal proliferations involving a large area of the duct sys-

tem. In the latter case the intraductal epithelial proliferations are

hardly visible grossly, but produce such a large amount of mucin

that the involved ducts are cystically dilated. The nontumorous
pancreatic tissue upstream of the involved duct segment is usu-

ally fibrotic due to obstructive pancreatitis. Transformation into

a borderline tumour or an intraductal papillary-mucinous carci-
noma may occur (see Sect. I.2.2: intraductal papillary-mucinous

tumour with moderate dysplasia; and Sect. 1.3.6: intraductal
papillary-mucinous carcinoma).
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This lesion has also been referred to by numerous other
terms such as mucin-producing tumour, mucin-hypersecreting
tumour, mucinous ductal ectasia, duct ectatic type of pancreatic
ductal carcinoma, diffuse villous carcinoma and villous adenoma.
Since these terms either do not properly reflect the complex
nature of the lesion or may lead to confusion with other pancre-
atic tumours, we selected the name "intraductal papillary-
mucinous tumour".

I.1.4 Mature teratoma

A benign extragonadal germ cell tumour with mature tissue de-
rived from all three germinal layers.

This tumour has usually been referred to as dermoid cyst.
appears as a unilocular or multilocular cystic neoplasm. It
classifled among the epithelial tumors for convenience, as
always contains an epithelial element.

1.2 Borderline (Uncertain Malignant Potential)

1.2.1 Mucinous cystic tumour with moderate dysplasia
( F i g . 7 )

A cystic tumour composed of columnar mucin-producing epithe-
lium that shows moderately dysplastic changes and is supported
by "ovarian-type stroma". The tumour may transform into a
mucinous cystadenocarcinoma, but usually behaves as a benign
neoplasm if properly treated.

The cystic tumour may be unilocular or multilocular. The
lining columnar cells are commonly admixed with goblet-like
cells and single endocrine cells. They form papillary infoldings
and display foci of moderate dysplasia characterized by cellular
pseudostratification with crowding of nuclei. Most nuclei are stil l
basally located but tend to be irregular in size. Mitoses occur.
The subepithelial stroma is composed of cellular connective tis-
sue that resembles ovarian stroma and may contain crypt-like
invaginations of the columnar epithelium or groups of daughter
glands without significant atypia. Unequivocal stromal invasion
by frankly atypical glands is absent. Like mucinous cystadenoma,
the tumour occurs preferentially in the body and tail of the
pancreas, lacks communication with the duct system in most
cases and is almost exclusively found in women.

It
is
it
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1.2.2 lntr aductal papillary - mucinous tumour with moderate
dysplasia (Fig.8)

An intraductal papillary growth of neoplastic columnar cells pro-
ducing mucin and showing foci of moderate dysplasia. The tu-
mour may transform into an intraductal papillary-mucinous
carcinoma.

Apart from more irregularly structured papillae and the
presence of a moderately dysplastic epithelium, the features of
borderline tumours are similar to those of the intraductal papil-
lary-mucinous adenoma (see Sect. 1.1.3). The papillary epithe-
lium showing moderate dysplasia is characterized by slightly
irregularly sized and hyperchromalic polarized nuclei, with an
occasional distinct nucleolus, nuclear crowding and stratification,
and variable mucin content. Mitoses are relatively frequent.
Severe dysplastic changes or carcinoma in situ, however, are
absent.

1.2.3 Solid-pseudopapillary tumour (Figs. 9-13)

An epithelial tumour composed of monomorphous cells form-
ing solid and pseudopapillary structures, frequently with
haemorrhagic-cystic changes. The tumour usually has a benign
behaviour, but occasionally may be malignant.

This tumour has also been referred to as solid and papillary
epithelial neoplasm, solid and cystic tumour, and papillary and
cystic tumour. The tumour tissue displays a solid and focally
pseudopapillary pattern, with variable stromal sclerosis. In both
patterns, the monomorphous tumour cells are arranged around
delicate and often hyalinized flbrovascular stalks. The tumour
cells have a round to oval nucleus and a slightly eosinophilic or
clear cytoplasm, which may contain diastase-resistant PAS-posi-
tive globules. Mitoses are rare. Scattered groups of foam cells or
degenerative changes such as tissue haemorrhage with
pseudocystic transformation and cholesterol crystals surrounded
by foreign body cells are commonly seen. The tumours are usu-
ally well demarcated from the adjoining pancreatic tissue and
invasion into the surrounding parenchyma is rare. The capsular
tissue may contain calcifications. Young women are predomi-
nantly affected.
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1.3 Malignant

1.3.1 Severe ductal dysplasia/carcinoma in situ (Fig. 1a)

A change of the ductal epithelium characterised by irregular
epithelial budding and bridging, and severe nuclear abnormalities
such as loss of polarity, pleomorphism, coarse chromatin, dense
nucleoli and mitotic figures. This lesion can be considered as
noninvasiv e ductal adenocarcinoma.

Severe ductal dysplasia/carcinoma in situ changes usually
occur in medium-sized ducts. The epithelial lining of the involved
duct is irregular, displaying pseudostratification, small papillae
with bridging, and irregular projections lacking fibrovascular
stalks. The nuclei show marked abnormalities. The lesion is often
surrounded by one or two layers of fibrosclerotic tissue. It cannot
be recognized by gross examinat ion.

Severe ductal dysplasia/carcinoma in situ changes are com-
monly found in association with an invasive ductal adeno-
carcinoma. Usually they are observed immediately adjacent to
the invasive carcinoma. Occasionally, however, carcinoma in situ
changes may also be seen remote from the invasive tumour.
Some investigators regard the latter finding as evidence for
multicentric cancer development, while others consider them
continuous intraductal extensions of the invasive tumour. Severe
dysplasia/carcinoma in situ changes have only rarely been
observed in an otherwise normal pancreas.

No attempt is made to distinguish between severe dysplasia
and carcinoma in situ, since it is very difflcult, if not impossible,
to draw a clear distinction between these two changes.

Severely dysplastic acinar changes have not yet been de-
scribed.

1.3.2 Ductal adenocarcinoma (Figs. 15-19)

A carcinoma composed of mucin-producing glands resembling
normal pancreatic duct structures.

This tumour is the most common form of pancreatic carci-
noma. It accounts for 80%-85o/" of all cases. The tumour glands
show varying degrees of severe cytological atypia, are often well
developed, produce various amounts of mucin, elicit a desm-
oplastic reaction and invade the stroma.
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Ductal adenocarcinoma can be divided into well-, moderately
and poorly differentiated types. The well-differentiated carcino-
mas show relatively large duct-like structures combined with
medium-sized tubular and occasionally cribriform neoplastic
glands, which are irregularly arranged within a desmoplastic
stroma. Between the neoplastic glands there may be a few
nonneoplastic ducts as well as remnants of acini and islets. The
neoplastic duct-like glands may be so well differentiated that they
are difficult to distinguish from nonneoplastic ducts. Commonly
they contain single endocrine cells which stain for pancreatic
hormones. The mucin-producing tumour cells tend to be colum-
nar, display an eosinophilic and occasionally pale or clear cyto-
plasm, and contain round to oval nuclei which vary in size and
have a distinct nucleolus. Extension into the adjoining pancreatic
tissue occurs via the interlobular septa or preexisting ducts (see
Sect. 1.3.1: severe dysplasia/carcinoma in situ changes).

The moderately differentiated carcinomas show predomi-
nantly medium-sized duct-like and tubular structures of various
shapes which are embedded in desmoplastic stroma and com-
pletely replace the acinar tissue. Compared with the well-differ-
entiated carcinoma there is a much greater degree of cellular
atypia and more mitotic figures are seen.

The poorly differentiated carcinomas are composed of a mix-
ture of densely packed, small irregular glands as well as solid
tumour cell sheets and nests, which entirely replace the acinar
tissue. Foci of squamoid differentiation or complete anaplasia
(comprising less than 20o/" of the tumour tissue) may occur.
Usually there is only little desmoplasia, but necrotic and
haemorrhagic changes may be present. The tumour cells display
a high degree of pleomorphism, reduced mucin production, and
many mitotic figures.

A ductal adenocarcinoma showing various degrees of differ-
entiation should be classifled according to the least differentiated
part (see also Table 2).

From 60"/" to70"/" ofductal adenocarcinomas are localised in
the head of the pancreas. They occur somewhat more frequently
in men than in women, and are extremely rare before the age of
40.

1.3.2.1 Mucinous noncystic carcinoma (Fig. 20)

An adenocarcinoma composed of well-differentiated glands with
abundant extracellular mucin production.
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More than 50% of the tumour tissue consists of mucin. This
gives the carcinoma a gelatinous or colloid cut surface, but
does not result in cystic changes. Apart from some duct-like
glands the tumour shows mucin lakes which are partly lined by
well-differentiated columnar epithelium and contain floating
clumps or strands of tumour cells. The relative frequency of this
rare tumour is 7"/"-3T".

1.3.2.2 Signet-ring cell carcinoma (Figs. 21, ZZ)

An adenocarcinoma composed almost exclusively of mucin-.filled
signet-ring cells.

This tumour exhibits a markedly infiltrative spread and may
involve almost the entire pancreas, resulting in diffuse enlarge-
ment of the gland. The relative frequency is less than lo/o.

1.3.2.3 Adenosquamous carcinoma (Fig. 23)

A carcinoma composed of a mixture of neoplastic glandular and
squamoid components.

The squamous component of this carcinoma should account
for at least 30% of the tumour tissue and may show variable
differentiation. In areas with an intimate intermingling of
glandular and squamoid components the tumour displays a
mucoepidermoid pattern. A pure squamous carcinoma might be
possible, but extensive sampling usually reveals some neoplastic
glands in the squamoid component. In metastases, the adeno-
carcinoma component may be the only pattern present. The
relative frequency of this rare tumour is 3Y"-4"/".

1. 3. 2. 4 U ndifferentiate d ( anap lastic ) carcinoma (F igs. Za -27 )

A carcinoma composed of pleomorphic large cells, giant cells and/
or spindle cells.

This tumour has been referred to as giant cell carcinoma,
pleomorphic large cell carcinoma and sarcomatoid carcinoma. It
resembles a sarcoma, but immunohistologically the neoplastic
cells stain for cytokeratin and commonly also for vimentin. Foci
of glandular differentiation may be found in many of these tu-
mours after extensive sampling. Undifferentiated carcinomas
with a neoplastic mesenchymal component (carcinosarcoma)
have not yet been observed. The tumour may be large and partly
necrotic. Its frequency ranges fr om 2o/" -7 "/o .
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1.3.2.5 Mixed ductal-endocrine carcinoma (Fig. 28)

A carcinoma in which ductal and endocrine cells are intimately

admixed.
The endocrine cell component should comprise at least 307"

of the tumour tissue. The endocrine cells are characterised by

their expression of general neuroendocrine markers, the ductal

cells by mucin production and carcinoembryonic antigen' The

behaviour is dictated by the ductal component' These tumours

are extremely rare (<I%).

1.3.3 OsteoclastJike giant cell tumour (Figs. 29-30)

A tumour composed of undifferentiated epithelial and/or

mesenchymal cells admixed with nonneoplastic osteoclast-like
giant cells.

These tumours show two cell populations, neoplastic spindle-

shaped to pleomorphic cells and nonneoplastic osteoclast-like
giant cells usually containing more than 20 uniformly small nu-

clei. In addition, there may be foci of neoplastic ductal glands.

Osteoid formation may also occur. The neoplastic cells stain

immunohistochemically for cytokeratin and/or vimentin, the

osteolast-like cells for leukocyte-common antigen. The tumour

may arise in association with a mucinous cystadenocarcinoma'
The frequency is <I"/".

1.3.4 Serous cystadenocarcinoma (Fig. 31)

A low-grade cystic carcinoma composed of cuboidal cells produc'

ing serous fluid.
This extremely rare tumour resembles serous cystadenoma

but shows invasive and metastatic growth.

1.3.5 Mucinous cystadenocarcinoma (Figs. 32, 33)

A cystic carcinoma composed of (at least focally) severely

dysplastic columnar epithelium producing mucin and supported

by ovarian-type stroma.
This is a unilocular or multilocular cystic tumour which

shows severe dysplasia/carcinoma in situ changes, commonly in

addition to foci of less severe dysplasia. The severely dysplastic

areas are characterised by papillae with irregular branching and

budding, and nuclear stratification with severe nuclear abnor-

malities as well as frequent mitosis. Apart from typical ovarian-
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type stroma the wall of the lesion displays haemorrhage, calcifi-
cation and/or chronic inflammation, sometimes with foreign-
body-type reaction. This is often seen in relation to mucin
spillage from ruptured cysts. Rarely does the cyst wall contain
pseudosarcomatous or frankly sarcomatous nodules. According
to the absence or presence of stromal invasion of fibrous septa
and the cyst wall by neoplastic glands, the noninvasive (847012)

or invasive type (847013) of mucinous cystadenocarcinoma must
be differentiated. If an invasive component is present, it resem-
bles the usual ductal adenocarcinoma or one of its variants.

1.3.6 Intraductal papillary-mucinous carcinoma (Figs. 3a-37)

An intraductal carcinoma composed of papillary proliferations of
s ev e r ely dy s p las tic muc in - p r o ducin g e p it h e lium.

This tumour shows irregular papillary infoldings which are
lined, at least partly, by markedly atypical epithelium. Apart
from nuclear abnormalities (i.e. nuclear pleomorphism, con-
spicuous nucleoli, mitotic flgures) the atypical epithelium may
form small irregular papillae which are not supported by
fibrovascular tissue stalks and may display a cribriform pattern.
Due to intraductal tumour growth and usually also to mucin
hypersecretion the involved ducts are cystically dilated. The
neoplastic papillary epithelium often extends into secondary
ducts, but remains confined within the duct system. According to
the absence or presence of neoplastic glandular structures invad-
ing the pancreatic tissue surrounding the involved ducts the tu-
mours must be separated into noninvasive (850312) and invasive
type (8503/3) (papillary-mucinous carcinoma). Parenchymal
invasion may be difficult to distinguish from secondary duct in-
volvement. The invasive component resembles either the usual
ductal adenocarcinoma or, what seems to be more common, the
mucinous noncystic carcinoma.

1.3.7 Acinar cell carcinoma (Figs. 38-41)

A carcinoma composed of neoplastic acinar cells and an occa-
sional component of endocrine cells.

This tumour shows markedly cellular tissue which is
lobulated by fibrous strands. Typically, the tumour cells form an
acinar ("microglandular") pattern, but a mixed pattern in which
trabecular and solid formations alternate with acinar areas is
more common. In some tumours acinar formations are (almost)
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absent. The tumour cells have relatively uniform round nuclei
and a granular cytoplasm which may be diastase-resistant PAS-
positive. Mitotic figures are common. Immunohistochemically,
the tumour cells stain for pancreatic enzymes such as trypsin
or lipase. In addition, there may be some scattered neoplastic
endocrine cells or small endocrine cell clusters which stain for
neuroendocrine markers such as synaptophysin and chromo-
granin A, and pancreatic hormones.

The tumour is more frequent in men than women and may
also occur in children or adolescents. The frequency is about 1%.
A few acinar cell carcinomas present with subcutaneous fat
necrosis and polyarthralgia. There are no convincing reports of
acinar cell adenomas.

1.3.7.1 Acinar cell cystadenocarcinoma (Fig. a2)

An extrermely rare acinar cell carcinoma with multilocular cyst
formation.

1.3.7.2 Mixed acinar-endocrine carcinomu

An acinar cell carcinoma with an endocrine component which
comprises at least one third of the entire tumour cell population.

1.3.8 Pancreatoblastoma (Figs. 43-45)

A malignant tumour composed of epithelial tissue with acinar
differentiation, squamoid cell nests and occasional endocrine
cells.

These tumours, which are usually encapsulated, show lobules
and nests of relatively uniform cells separated by dense fibrous
stroma. The cells grow in acinar, glandular or more solid (i.e.
undifferentiated) patterns which blend with scattered squamoid
cell nests. Immunohistochemically, the acinar cells stain for pan-
creatic enzymes. In some tumours, there are scattered endocrine-
or alpha foetoprotein (AFP)-positive cells.

Pancreatoblastomas occur typically in children and are only
rarely observed in adults. A few have been described in patients
with the Beckwith-Wiedemann syndrome. The relative fre-
quency is <1%.

L.3.9 Solid-pseudopapillary carcinoma (Fig. 46)

A low-grade carcinoma composed of monomorphous cells form-
ing solid and pseudopapillary structures.
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The neoplasm is identical to the solid-pseudopapillary tu-
mour (see Sect. 1.2.3), but in addition shows clear criteria of
malignancy such as vascular and nerve sheath invasion, and/or
metastasis to lymph nodes and the liver.

1.3.10 Miscellaneous carcinomas

Among the miscellaneous carcinomas, which are all extremely
rare, are clear cell carcinoma, ciliated cell carcinoma, oncocytic
carcinoma, choriocarcinoma and nonmucinous, glycogen-poor
cystadenocarcinoma.

2 Nonepithelial Tumours

All nonepithelial tumours of the pancreas described to date
are much more common in extrapancreatic locations. Among
the benign are granular cell tumour, fibrous histiocytoma, ju-
venile haemangioendothelioma and schwannoma. Among the
malignant are leiomyosarcoma, malignant schwannoma,
fibrosarcoma, malignant fibrous histiocytoma, liposarcoma,
rhabdomyosarcoma and malignant haemangiopericytoma. The
most frequent primary lymphoma encountered in the pancreas is
extramedullary plasmacytoma. None of these tumours has a par-
ticular clinicopathological significance. As to the detailed defini-
tions and explanatory notes, reference should be made to the
WHO Histological Typing of Soft Tissue Tumours.

3 Secondary Tumours (Fig. a7)

Tumours that have extended directly or metastasized to the
pancreas.

Secondary pancreatic tumours are uncommon and are usu-
ally discovered at autopsy. The tumours which most commonly
spread haematogenously to the pancreas are lung carcinoma
(especially small cell carcinoma), breast carcinoma, renal carci-
noma, and melanoma. Secondary involvement of the pancreas
by direct extension may be observed in ampullary carcinoma,
signet-ring cell carcinoma of the stomach, colorectal carcinoma,
peritoneal mesothelioma or abdominal lymphoma.
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Tumour-like Lesions

4.1 Chronic pancreatitis (Figs. 48, 49)

A chronic inflammatory process characterized by duct changes,
perilobular fibrosis and eventually panlobular scarring.

The ductal and ductular distortions and proliferations found
in chronic pancreatitis may resemble well-differentiated ductal
adenocarcinoma. However, in contrast to carcinoma, ducts and
ductules in chronic pancreatitis retain their lobular arrange-
ment and lack significant dysplastic changes such as nuclear
pleomorphism, prominent nucleoli and mitotic figures. In addi-
tion, invasion of the nerve sheaths and the peripancreatic fatty
tissue by atypical glands is absent in chronic pancreatitis. It must
be emphasized that ductal carcinoma and chronic pancreatitis
commonly occur together, because tumourous duct obstruction
causes secondary chronic inflammation upstream of the stenosis.
A diagnosis of primary chronic pancreatitis should be made with
caution in a patient older than 60 years with increasing jaundice

of short duration.

4.2 Miscellaneous inflammatory changes

Special forms of pancreatic inflammation include sarcoidosis
and malakoplakia. The distinctive features of sarcoidosis are
epithelioid granulomas. Malakoplakia is composed of
macrophages, lymphocytes and plasma cells. The macrophages
typically contain laminated calcified microspherules (Michaelis-
Guttmann bodies).

4.3 Cysts

Tumour-like cystic lesions formed by nonneoplastic epithelial or
mesenchymal cells.

4.3.1 Pseudocyst (Fig. 50)

A cyst filled with necrotic haemorrhagic debris rich in pancreatic
enzymes and lined with granulation tissue.
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Pseudocysts are usually found attached to the pancreas and
are a consequence of an episode of acute pancreatitis.

4.3.2 Retention cyst

A cystic dilatation of a duct segment due to an obstruction by a
stricture, stone (calculus) or mucin plug.

4.3.3 Parasitic cyst

A cystic mass caused by a parasite, namely Echinococcus.

4.3.4 Congenital cyst (Fig. 51)

Single or multiple thin-walled cysts lined by flattened non-
neoplastic epithelial cells and containing serous fluid.

Congenital cysts are found as solitary lesions in the pancreas
of infants and adults. If they are multiple, they are usually part of
von Hippel-Lindau disease. Congenital cysts must be distin-
guished from serous cystadenoma.

4.3.5 Para-ampullary duodenal wall cyst (Fig. 52)

Single or multiple epithelial cysts in the submucosa and/or muscu-
lar layer of the duodenum in the vicinity of the ampulla of Vater.
The cysts may be part of heterotopic pancreatic tissue.

Symptomatic para-ampullary duodenal wall cysts show in-
tense inflammation which usually extends into the adjacent pan-
creatic and para-duodenal fatty tissue that is found between the
duodenum and the distal common bile duct. The inflammatory
process may lead to bile duct stenosis with symptoms mimicking
carcinoma of the pancreas head. Whether the chronic and acute
inflammation within and around the duodenal wall cysts are
cause or consequence of the cystic transformation of ectopic
pancreatic tissue is not known.

4.3.6 Enterogenous cyst

A cystic structure within or attached to the pancreas, representing
a segmental duplication of the intestinal tract.

Enterogenous cysts are usually found in the duodenal wall.
They are very rare and occur in children.
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4.3.7 Lymphoepithelial cyst (Figs. 53, 54)

A unilocular cyst lined by mature squamoid epithelium which is
supported by follicular lymphoid tissue.

Lymphoepithelial cysts may be large lesions which are found
within or attached to the pancreas. Their structure is reminiscent
of cervical branchial cysts. They occur predominantly in men.

4.3.8 Endometrial cyst

Ectopic endometrial tissue with cystic changes.

4.4 Duct changes

Alterations of the duct epithelium and the duct architecture which
may be proliferative but do not show the criteria of severe
dysplasia/carcinoma in situ (see Sect. 1.3.1).

There are four main changes of the pancreatic ducts:
squamous metaplasia, mucinous cell hypertrophy, ductal papil-
lary hyperplasia and adenomatoid ductal hyperplasia.

4.4.1 Squamous metaplasia (Fig. 55)

A focal lesion in which normal duct cells are replaced by
squamous epithelium.

This lesion occurs in the normal as well as the chronically
inflamed pancreas. It may be found in association with parasites
entering the duct system or stenting of the main duct in chronic
pancreatitis. Progression to squamous carcinoma has not yet
been observed.

4.4.2 llttcinous cell hypertrophy (Fig. 56)

A focal lesion in which the normal duct epithelium is replaced by
tall columnar mucin-filled cells lacking significant dysplastic
changes.

This is a frequent lesion which has also been referred to
as mucinous cell hyperplasia, mucoid transformation, mucinous
cell metaplasia, goblet cell metaplasia, simple hyperplasia, non-
papillary epithelial hypertrophy or ductal mucinous hyperplasia.
It is found in the normal, the chronically inflamed and the
nonneoplastic part of a pancreas that bears a tumour. Its fre-
quency increases with age. The apical cytoplasm of the cells
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stains intensely with diastase-resistant PAS. The polarized nuclei
appear to be normal in size or slightly enlarged. There are no
mitoses. Mucinous cell hypertrophy in medium-sized ducts may
be associated with pyloric gland metaplasia in small glands sur-
rounding the larger duct.

4.4.3 Ductal papillary hyperplasia (Figs. 57, 58)

A focal lesion in which the normal duct epithelium is replaced
by papillary folds lined by columnar cells displaying mucinous
hypertrophy.

This is a frequent lesion which is found in the normal and the
chronically inflamed pancreas as well as in association with a
tumour. Its frequency increases with age. Due to papillary
infolding of the epithelium the duct lumen may be obstructed,
which causes acinar atrophy and lobular fibrosis upstream of the
stenosis. Typically the papillary folds show a fibrovascular stalk.
The nuclei are usually of larger size and their chromatin struc-
ture is more pronounced than those of the normal epithelium -

criteria which can be interpreted as mild to moderate dysplasia.
Mitotic figures, however, are not found. Ductal papillary
hyperplasia is more frequent in the pancreas bearing an invasive
ductal adenocarcinoma than in the normal pancreas. Although
it is conceivable that ductal papillary hyperplasia may progress
to carcinoma in situ, this transformation has not yet been
convincingly demonstrated.

4.4.4 Ldenomatoid ductal hyperplasia (Fig. 59)

This is a focal lesion consisting of an aggregation of small- to
medium-sized ducts which usually show mucinous cell hypertro-
phy and pyloric gland metaplasia, and occasionally also ductal
p ap illary hy p erp las ia.

This is a relatively rare lesion which is found in the normal
and chronically inflamed pancreas as well as in association with a
tumour. The lesion has an adenoma-like appearance, but often
shows no sharp boundary and occasionally incorporates islets
and some acini. There are no mitotic figures.

4.5 Acinar changes (Fig.60)

Acinar cells can undergo tubular transformation, as in
pancreatitis, or a focal alteration called acinar cell transforma-
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tion, which has also been referred to as eosinophilic degenera-
tion of acinar cells, acinar cell dysplasia and hyperplastic acinar
cell nodule. In acinar cell transformation, the acinar cells acquire
a focal eosinophilic cytoplasm or a loss of basophilia. The size of
the cells and their nuclei is similar to that of the surrounding
acinar cells, but the nuclei may show a more dense chromatin or
be enlarged.

4.6 Heterotopic pancreas

This is a focal lesion outside the pancreas consisting of heterotopic
(ectopic, aberrant) pancreatic tissue.

Heterotopic pancreatic tissue is most commonly found in the
antrum of the stomach, the duodenum including the region of the
ampulla of Vater, the biliary tract and the jejunum. It is located
in the submucosa and/or the muscular layer. Typically the
heterotopic tissue includes all three components of the pancreas,
i.e. acini, ducts and islets. Occasionally, however, it is mainly
composed of ducts, with or without islets. The development of a
carcinoma in heterotopic pancreatic tissue seems to occur.

4.7 Heterotopic spleen

This lesion consists of ectopic splenic tissue within the pancreas.

4.8 Hamartoma

A hamartomatous change of the pancreas is a focal lesion con-
sisting of disorderly arranged mature pancreatic tissue. It is com-
posed of a mixture of ducts, acini and islets embedded in
abundant flbrotic stroma. A lobular architecture of the tissue is
missing. The hamartoma forms a grossly visible neoplastic ab-
normality. This lesion is extremely rare.

4.9 Inflammatory pseudotumour

An inflammatory pseudotumour is a nonneoplastic mass charac-
terised by an admixture of inflammatory cells such as plasma
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cells, lymphocytes, granulocytic cells and fibroblasts. Inflamma-
tory pseudotumour is extremely rare.

4.10 Lipomatous pseudohypertrophy

A diffuse increase of the interstitial fatty tissue within the pancreas,
which may lead to a marked enlargement of the gland.

4.11 Focal lymphoid hyperplasia

This rare focal lesion is a nonneoplastic aggregation of lymphoid
tissue which resembles malignant lymphoma.

This focal change has also been referred to as pseu-
dolymphoma. It is composed of a massive inflltration of
lymphoid cells forming lymphoid follicles. The lymphocytes have
been reported to be mature polyclonal B lymphocytes. The le-
sion may present as a mass.
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Fig. 1. Scrous t:-vstudenonttt ,  microcystic /_t 'pe. The tumour t issuc is composed of
small  cyst ic spaces l ined by f lat epithel ial cel ls. The tumour is well  demarcatcd
I ' ronr  thc  ld i l ccn l  pancreat ic  t i ssuc

Fig.2. Scrorrs t ,vstodcrutmu, rnitrocvstic type Thc cuboidal cel ls l ining the cysts
sl-tow a clear cytoplasm and may lorm papil larv project ions
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Fig. 5. Mucimus cystadenonta. The
sized nucleus which is located at the
dysplastic changes of the epithel ium

lining columnar cel ls show a uniformly
base of the cel l .  There are no sisnif icant

Fig.6. Intraductal papillary-mucinous adenoma The dilated pancreatic rJuct is
part ly f i l led with papi l lary epithel iat prol i ferat ions which show a f ibrovascular
stalk and consist of tal l  columnar epithel ial cel ls without any signs of signif icant
atypra
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Fig.7, Mucinous cystic tumour with moderate dysplasia (borderline tLLmour)

The cyst- l ining columnar epithel ium shows moderate dysplasia characterized

by cel lular pseudostrat i l icat ion with crowding and enlarging of nuclei.  Most

nuclei,  however, are st i l l  basal ly located

!
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Fig.8. Intraductal papillary-mucrnous tumour wfih moderate dysplasia (border-

l i ie tumottr).  The papil lary project ions consist of columnar cel ls which are

sl ightly irregularly sized and show hyperchromatic polarised nuclei
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Fig. 9. Sol id-psetLdopul 'si l lnrv tunrour 
' fhc 

tuntour t issuc shows a sol id and
part lv pscudopapil lary pattern

Fig. 10. Solid-pseudopapillar)t tLtfttour The tumour cells are monomorphous
and arranged around del icate and often hyal inized f ibrovascular stalks. The
cytoplasm of the cel ls is sl ightly eosinophil ic or ctear
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Fig. 13. Solid-pseudopapitLary tLtmour. The tumour tissue shows intense focal

immunostaining for alpha- 1 -anti- trypsin

Fig. 14. Severe thLctal dysplasia/carcinoma in .ii/r. The epithelial lining of a

medium-sized duct in the vicinity of an invasive ductal adenocarcinoma shows

irregular cr ibri form project ions lacking a f ibrovascular stalk In addit ion, there

is dist inct cel lular atvpia



36

Fig. 15, Ductul uden.tnrcin.nru, wall  di. f . ferentioted. A low-power view of this
ducl-al adenocarcinorna shows atvpical duct- l ikc slructules : ind some smaller
at lrpical tubular glands cmbecldcd rn de nse conncctive t issue

Fig. 16. Dttctal ttdenocarcinoma, well di.fferentiated. The neoplastic glands con
sist of mucin-producing columnar cel ls with l i t t le cel lular atypia
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Fig. 17. Dtrclul udettocart inorttu, v,al l  di . f ferentlrrtcr l .  Immunostaining for '
gluc:rgon reveals numerous cndocrinc cel ls attachcd to a neoplastic gland

Fig. 18. Ductul adenocurt inontu, ntctdcrtt tal.y 'di. f ferenLiated Thc ncoplastic
g lanc ls  a re  i r rcsu la r lv  shaped The tumou l  ce l l s  shorv  d is t inc t  ce l lu la l  a tvpra





Fig. 21. Signet-r ing cel l  carcinoma. The pancreatic t issue shows dif fuse invasion

by signet-r ing cirrcinoma cel ls

Fig.22. Signet-r ing Cell  carcin7ma. PAS staining reveals the mucin content ot

the tumour cel ls



Fig. 23. Adenosquanrous turt i t torrta. Thc tumour t issue shows an int imatc
in te rming l ing  o I  g lanc lu la r  and squamoic l  componcnts

Fig. 24. undi.fferentittted (anaplastic) curcinomu. The tumour tissue is com-
posed of plcomorphic large cel ls and some giant cel ls
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Fig. 25. Undi.[ [erentiated (onuplustic) curt ' i tutma The tumour t issue is com'
posed of spindle cel ls

Fig. 26. Untli.ff'erentiated (unttpktstit) carcinomu. The tumour tissuc shows a
I o c u s  o l  g l a n d u l a l  d i f f e r e n l i i r t i o n
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Fig. 33. Mucinous cystadenocarcinoma, invasive. The wall of the cystic tumour
shows invasive neoplastic glands with poor differentiation

Fig. 34. Intraductal papillary-mucinous carcinoma. The tumour tissue
shows irregular papillary proliferations which are lined by markedly atypical
eoithel ium
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Fig.35. Inlraduclal papi l l t trv-ntuL' irnus turcinontu, noninvnslue 
-Ihis 

t t igh-
power view demonstrates severely atypical columnal epithel ium adjacent to
moderately atypical epithel ium

Fig. 36. f 'alsi l lary-ntucinous curcinona. Invasivc ncoplastic glancls with mas-
sive mucin production in the pancreatic t issue surrounding a duct involved by
i n t r a d u c t a l  p a p i l l a r y - m u c i n o u s  c a r c i n o m a



J 1



48

Fig.39. Acinar cel l  carcinoma. The t issue of this tumour shows a mixed pattern.
with acinar areas alternating with trabecular and sol id formations. In addit ion,
there is a focus of central necrosis

Fig.40. Acinar cel l  carcinomtt The t issue of this tumour is poorly dif ferentiated
and composed of relat ively small  round cel ls with scanty cytoplasm
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Fig. 42. Acintrr cell cystadenocorinontrt. The tumour tissue shtlws lnlcrocvstlc

structures
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Fig. 43. Puncrcut.blustontu The tumoul '  t issuc shows an acinar oattern and
includes groups of cel ls with pale cytoplasm (squamoicl corpusclesl

Fig. 44. Putcreutoblasloria. Squarnoid
undifferentiated) tuntour trssue

corpusc lcs  embcdded in  so l id  ( i  e
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Fig. 45. Pancreatoblastoma. lmmunostaining for trypsin reveals cytoplasmrc
posit ivi ty in the acinar component of the tumour t issue, while the cel ls forming

the squamoid corpuscles remain negative

Fig. 46. SoLid-pseudopapiLlary carcinoma. Intrapancreatic lymphatic vessel
con(ain ing tumour l issue
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Fig. 49. Chronic pancreatitis. Irregularly structured small duct surrounded by

islets and loosely arranged connective trssue

Fig.50. Pseudocyst.Innerlayerofthewallofapseudocystshowinggranulat ion
tissue with many macrophages containing hemosiderin pigment
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Fig. 53. Lvntphocpithel ial r 'y,st The wall  of the cvst is composed of squamous

cp i thc l ium wh ich  is  suppor ted  by  lympho id  t i ssue

Fig. 54. Lt 'mplrcepithel iol t1;.sr. Thc squamous epithel ium which l ines the cvst

Qtpper r ight corner) is scparated lrom the pancreatic t issue (/ower le.f t  corncr)
l r r  m l t u r e  l r m p h o i d  c e l l s
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Fig. 55. Squamous metaplasia The
eter is l ined by mature squamoid
mucinous glands

main pancreatic duct which carried a cath-
epithel ium. The wall  of the duct contains

Fig. 56. Mucinous cell hypertrophy.The medium-sized duct is lined by large
cuboidal cells which show mucin accumulation within the apical cytoplasm



57

Fig. 57. Dttctal pupillary hyperplasia. Part of a duct showing papillary infolding

of the epithel ium. The papil lary folds are supported by a f ibrovascular stalk

' J '

Fig.58. Dttcral papillarlt hyperplasia. The duct epithelium shows mucinous cell

hy"pertrophy. The pseudostrat i f icat ion of the epithel ium and the sl ightly en-

larged nuclei suggest mild dysplasia
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Fig. 59. Arlettorrtutoit l  t lut tal hvpcrplnsia
gut ion  o l '  sn ta l l -  to  n rcd iun t -s izcc l  r luc ts
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