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Tumours ofthe pancreas occur most commonly in dogs and cats and only rarely in other
domestic species. The incidence of neoplasms, both exocrine and endocrine, increases with
age. Exocrine adenocarcinomas are the most common malignant tumours and have three
fairly distinct morphological patterns: small tubular, large tubular, and acinar cell (rare).
They readily metastasize, usually before clinical signs are apparent. A " starry sky " pattern
with clear histiocytes scattered among tumour cells is a regular feature of poorly
differentiated areas of small tubular adenocarcinomas and undifferentiated carcinomas.
Islet cell tumours occur in a significant number only in dogs. Metastases are found in about
half of the tumours, but malignancy cannot always be predicted by the morphological
appearance. Slightly more than half of the islet cell tumours reported in the dog have been
associated with clinical signs of hypoglycaemia. Nodular hyperplasia and exocrine adeno-
mas are sometimes difficult to differentiate. Adenomas are considered rare while nodular
hyperplasia is common in old animals.

Tumours of the pancreas are uncommon but do
occur in all of the six major species of domestic
animals; most of the tumours in this study occurred
in dogs or cats. Exocrine adenoma and nodular
hyperplasia have been seen in dogs, cats, and cattle,
and hyperplastic nodules appear to be a common
lesion of old age. Exocrine adenocarcinoma, the
most common pancreatic neoplasm, has been re-
ported most frequently in dogs (approximately 140
cases) and cats (approximately 50 cases), infre-
quently in cattle and horses, and as single cases
in sheep and swine. In dogs, reports on the inci-
dence of exocrine adenocarcinomas have accounted
for about 1% of all tumours. There does not
appear to be any breed predilection. These tu-
mours are most frequent in the duodenal (longi-
tudinal) limb of the pancreas, which corresponds to
the head of the human pancreas. There is an in-
creased risk with age, the average age of occurrence
in dogs being 10 years and in cats 12 years. In dogs,
these tumours occur slightly more frequently in
females than in males, whereas there is an equal
sexual distribution in cats.

Islet cell tumours occur less frequently than ade-
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nocarcinomas. Most reports have been from dogs
(approximately 70 cases), with a few from cats and
cattle and one from swine. From reports in the
literature it would appear that 60-705/ of the
tumours in dogs are functionally active, causing
hypoglycaemia with related clinical signs, and that
slightly less than half of the tumours had metasta-
sized. The average age of affected dogs is approxima-
tely 9 years with an equal sexual distribution. The
majority of islet cell tumours occur in the duodenal
limb of the pancreas.

Multiple endocrine tumours, accompanying either
islet cell tumours or exocrine adenocarcinomas, have
been reported in dogs. One dog in the present series
had both an exocrine adenocarcinoma and an islet
cell tumour, and another dog had a duodenal ulcer
associated with a non-functional islet cell adenoma.

This study included 55 cases from: the Depart-
ment of Pathobiology, University of Connecticut;
Dr E. C. Appleby, Royal Veterinary College,
London, England; Mr K. W. Head, Royal (Dick)
School of Veterinary Studies, Edinburgh, Scot-
land; and Dr H. W. Casey, Armed Forces Insti-
tute of Pathology, Washington DC, USA. The
classification and nomenclature is based upon the
morphology and not the histogenesis of the tumours
studied. Statistical data have been supplemented
from the literature, as have the descriptions of rare
tumours.
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Rapid fixation is very important to preserve tu-
mour morphology and to enhance the efficacy of
special stains. Bouin's solution and Zenker-formalin
are satisfactory. Gomori's chromium haematoxy-

lin-phloxine and Masson's trichrome (which also
demonstrates zymogen granules) have been recom-
mended for identifying islet cells.

HISTOLOGICAL CLASSIFICATION AND NOMENCLATURE OF
TUMOURS OF THE PANCREAS

I. EPITHELIAL TUMOURS

A. EXOCRINE PANCREAS

1. Adenoma
2. Adenocarcinoma
3. Undifferentiated carcinoma

B. ENDOCRINE PANCREAS

1. Islet cell adenoma
2. Islet cell carcinoma

II. NON-EPITHELIAL TUMOURS

III. UNCLASSIFIED TUMOURS

IV. METASTATIC TUMOURS

V. TUMOUR-LIKE LESIONS

A. NODULAR HYPERPLASIA

B. HYPERPLASIA OF THE PANCREATIC DUCTS

C. ECTOPIC PANCREATIC TISSUE

D. CYSTS

DESCRIPTION OF TUMOURS

I. EPITHELIAL TUMOURS

A. Exocrine pancreas
1. Adenoma (Fig. 1). Adenomas have a histologi-

cal pattern which is either predominantly tubular
(ductal) or acinar. They are usually encapsulated
and compress normal tissue. The tubular pattern is
usually associated with small or large cystic spaces
lined with cuboidal or columnar cells that often
contain mucin. A thin collagenous stroma surrounds
the epithelium. Papillary projections into the lumen
may be present.
Adenomas of acinar pattern are extremely rare

and most acinar cell proliferations are considered to
be hyperplastic nodules. Two such tumours in the
cat were seen in this study, both being much larger
than normal lobules. The cells resemble normal
acinar cells and are arranged in acinar structures or
clusters. The cytoplasm is red and granular but
does not stain as intensely as normal zymogen

granules. Nuclei are round and vesicular with promi-
nent nucleoli and very few mitotic figures.

2. Adenocarcinoma (Fig. 2-6). There are three
fairly distinct morphological types of adenocarci-
noma: small tubular, large tubular, and acinar cell.
They have, regardless of morphological pattern and
degree of differentiation, several features in com-
mon. A fibrous capsule is never completely formed.
The stroma is usually delicate in well differentiated
tumours but can be scirrhous, especially in poorly
differentiated tumours. The neoplastic cells infiltrate
into the stroma, adjacent pancreas, and lymphatics,
which are often perineural in location. Metastasis
usually occurs before clinical signs become obvious
and may include many organs, but most frequently
the liver, regional lymph nodes, duodenum, and the
peripancreatic fat and omentum. Tumours with a
large tubular pattern appear not to metastasize as
readily as tumours with a small tubular pattern.

(a) Small tubular (ductal) pattern. These tu-
mours, which constitute the largest group of exo-
crine adenocarcinomas, vary in their degree of
differentiation, often within the same tumour, but
have the common feature ofcontaining many small
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Fig. 1. Exocrine adenoma, tubular pattern (cat). Fig. 2. Adenocarcinoma, small tubular pattern
(dog).

Fig. 3. Adenocarcinoma, poorly differentiated
area (dog). Same case as Fig. 2.

Fig. 4. Adenocarcinoma, large tubular pattern
(dog).
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Fig. 5. Scirrhous adenocarcinoma (cow).

Fig. 7. Undifferentiated carcinoma, 'starry sky"
pattern (dog).

Fig. 6. Adenocarcinoma, zymogen granule for-
mation (dog). Same as Fig. 3. Masson's
trichrome stain.

Fig . .s. . .U.dirti ci (dg..:

Fig. 8. U ndifferentiated carcinoma (dog) .



Fig. 9. Undifferentiated carcinoma, infiltration
of perineural lymphatics (dog).

Fig. 11. Islet cell carcinoma, non-metastasizing,
ribbon pattern (dog). Same as Fig. 10.

Fig. 10. Islet cell carcinoma, non-metastasizing,
invasion of normal pancreas (dog).

Fig. 12. Nodular hyperplasia (cat).



PANCREAS

tubular structures. Transitions from well differen-
tiated to poorly differentiated areas are common.
The well differentiated areas are characterized by
tubules with prominent lumina and with delicate,
fibrous stroma. The cells are cuboidal with moder-
ate amounts of lightly acidophilic, granular cyto-
plasm, but some cells contain large, densely stain-
ing granules resembling zymogen granules. The
basally located nuclei are usually round and
medium in size, with moderate amounts of granu-
lar chromatin and occasional nucleoli, but they
may be irregular, large, and have dense chromatin.
Mitotic figures are low to moderate in number.

Poorly differentiated areas contain solid masses
of small polyhedral cells with smaller amounts of
granular cytoplasm and more numerous pleomor-
phic nuclei and mitotic figures. Foci of tubular and
ductal structures are often seen within poorly differ-
entiated areas. Stroma tends to be more abundant
in less well differentiated tumours and usually
divides the tumour into large nests of cells. There
may be areas of haemorrhage and necrosis in the
centres of cell masses. A remarkable regular fea-
ture of these poorly differentiated areas is a " starry
sky" pattern produced by numerous clear histio-
cytic cells scattered among sheets of tumour cells;
phagocytosis of cell debris is usually evident.

(b) Large tubular (ductal) pattern. These tu-
mours are generally well differentiated through-
out. Columnar cells with basal nuclei form large
ductal structures, which occasionally contain papil-
lary projections. The cytoplasm is abundant and
pale staining with vacuoles, or is finely granular
and lightly acidophilic, or it may contain large,
brightly acidophilic zymogen-like granules. Nuclei
are small to medium in size, round, with light
chromatin and a single nucleolus. Mitotic figures
are low in number. One large tubular tumour in
this study had foci of squamous cell differentiation.
Most of the large tubular pattern tumours have
moderate stroma extending from the capsule that
divides the tumours into irregular lobules, and
some areas have extensive hyalinized stroma.

(c) Acinar cell pattern. Tumours with a pure
acinar cell pattern have been described in the
literature but are extremely rare, and none were
seen in this study.

3. Undifferentiated carcinoma (Fig. 7-9). These
tumours, which all occurred in dogs, appear to be
epithelial but show no further evidence of differen-
tiation. Neoplasms of small anaplastic cells with no

epithelial differentiation should be placed in Unclas-
sified tumours (III).
The tumour cells are grouped in loose or solid

masses of varying size. The pleomorphic, round-to-
polyhedral cells are small or medium in size, with
lightly acidophilic cytoplasm. The nuclei are usually
medium but occasionally large in size, round or oval,
with moderate to dense chromatin and sometimes a
nucleolus. Large bizarre cells with irregular nuclei
are in a minority. Mitotic figures are moderate to
high in number and are generally more numerous
than in adenocarcinomas. There are often cuboidal
or columnar cells along fibrovascular septa on the
periphery of a mass of tumour cells. A " starry sky "
pattern with clear histiocytes scattered among tu-
mour cells is almost a constant feature. The stroma
is often prominent and in scirrhous tumours central
necrosis may occur leaving ring-shaped cell masses.
There may also be large areas of complete necrosis
and haemorrhage.

B. Endocrine pancreas

Macroscopically, islet cell tumours are usually
solitary, round, or oval nodules of slightly firmer
texture than the surrounding parenchyma. Size
varies, but the tumours are usually 1.0-2.5 cm at the
greatest diameter. Carcinomas are said to be larger
than adenomas, but size cannot be correlated with
malignancy or functional activity. Adenomas are
usually separated from the parenchyma by connec-
tive tissue whereas carcinomas are not.

1. Islet cell adenoma. Adenomas are usually
encapsulated but partial encapsulation often allows
intimate association of tumour cells and normal
pancreas. Large bands of fibrous tissue give rise to
delicate fibrovascular septa, which separate cells into
small cords or lobules. Three basic patterns may be
seen: giant islet, ribbon or trabecular, and rosette.
Cuboidal and polyhedral cells may resemble normal
islets in the gigantic islet pattern. The ribbon pattern
is the most common, with thin columnar cells having
their longitudinal axes perpendicular to the fibro-
vascular stroma and with stratified nuclei. The
rosette pattern has cuboidal cells arranged in a
radiating fashion around capillaries. The cells have
pale, finely granular cytoplasm, indistinct cell mem-
branes, and small nuclei. Mitotic figures are rare.
The stroma often contains iron-pigment-laden ma-
crophages. Small ductules, intimately associated with
the tumour cells, occur in some adenomas.
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2. Islet cell carcinoma (Fig. 10, 11). The mor-
phology of islet cell carcinomas is very similar to
that of adenomas, although the cells may be more
dense, pleomorphic, and less uniform in size. Small
tubular structures are sometimes present and are
considered part of the tumour. With carcinomas
there is invasion of adjacent parenchyma, capsule,
blood vessels, and lymphatics. Islet cell carcinomas
will metastasize to regional lymph nodes and the
liver.

II. NON-EPITHELIAL TUMOURS

These are exceedingly rare tumours, which have
the same morphological features as soft tissue tu-
mours originating elsewhere.

III. UNCLASSIFIED TUMOURS

Any tumour that cannot be placed in the estab-
lished categories above.

IV. METASTATIC TUMOURS

Metastases to the pancreas are rare in domestic
animals. Lymphosarcomas and tumours from the
bile ducts or duodenum may involve the pancreas.
The site of origin of advanced carcinomas involving
the pancreato-duodenal area cannot always be deter-
mined.

V. TUMOUR-LIKE LESIONS

A. Nodular hyperplasia (Fig. 12)
These are multiple nodules of different sizes, but

usually no larger than a normal lobule, which are
not encapsulated and do not compress adjacent
normal parenchyma. They are composed of cells
arranged in an acinar pattern or in irregular sheets.
The cells may be enlarged with brightly acidophilic
cytoplasm or may be small and cuboidal with pale
cytoplasm.

Several hyperplastic nodules in cats in this study
were associated with small duct-like structures lined
with cuboidal, non-zymogen-containing cells.

B. Hyperplasia of the pancreatic ducts
This condition is rare and consists of a papillary

growth of duct epithelium into the lumen.

C. Ectopic pancreatic tissue
Ectopic pancreatic tissue can be found in the

duodenum, stomach, spleen, gall bladder, and mesen-
tery. This is a rare condition, but it has been
reported in the dog and the cat.

D. Cysts
Small multiple retention cysts with a squamous or

low cuboidal epithelial lining have been reported in
lambs.

202


