
XI. Tumours of the upper alimentary tract
K. W. HEAD 1

Tumours of the oropharynx ofdomestic animals are common in most parts ofthe world,
but squamous cell carcinoma ofthe upper alimentary tract shows differences in prevalence in
different geographical areas and occurs at different sites in the various species. Oral tumours
of the melanogenic system are more common in dogs than in man. The following main
histological categories, which broadly correspond to those used in the classification of
tumours of man, are described: papilloma; squamous cell carcinoma; salivary gland
tumours; malignant melanoma; tumours of soft (mesenchymal) tissues; tumours of the
facial bones; tumours ofhaematopoietic and related tissues; and odontogenic tumours and
jaw cysts. Papilloma, squamous cell carcinoma, malignant melanoma, fibroma, and fibro-
sarcoma account for about 80% of the tumours that occur in the upper alimentary tract
of domestic animals.

For the purposes of this classification the upper
alimentary tract is defined as the part lined by
squamous epithelium, which ends where the lining
changes from stratified squamous to glandular
mucosa. In the dog and cat this is the termination of
the oesophagus, in the horse and pig there is a
moderately large oesophageal region of the stomach,
and in ruminants there are three fore-stomachs, the
rumen, reticulum, and omasum, before the glandular
stomach is reached (Fig. 1). This approach was
adopted to simplify the description of the various
types of tumour. Although tumours may have simi-
lar histological patterns at different sites in the
alimentary tract, this does not imply that they have
the same etiology. Until the etiology of the various
types of tumour of domestic animals has been more
firmly established, records of these tumours should
include both histological type and location in the
alimentary tract. The accumulation of such records
is already beginning to indicate a geographical varia-
tion in prevalence,- e.g., carcinoma of the tonsil in
dogs, which may be related to local environmental
factors. There is also the possibility of a breed
predisposition for certain tumours, e.g., ameloblas-
toma in spaniels. Finally, there is the possibility of a
change in the prevalence of particular types of
tumour in any one location with time; this may be
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due to a change in the popularity of a particular
breed or to an alteration in the environment.

This classification is based on a study of nearly
700 cases. The material examined was mainly ob-
tained in Edinburgh, but other material was donated
by various authorities. This is not an exhaustive list
of all the possible types of tumour that might occur,
but a record of cases seen personally or well reported
in the literature. Should a tumour be encountered
that does not appear in the list, the case should not
be filed under the heading " Unclassified tumours "
but reference should be made to the International
Histological Classification of Tumours published by
WHO to see whether there is a comparable tumour
of man.

Because the number of cases in any one category
is relatively small, finer sub-divisions within the main
groups were not possible. Even in the larger groups,
grading and staging of the tumours has not been
established with sufficient certainty to be included
here. Individual workers in the field, however, are
encouraged to devise and publish systems for such
assessment. The histological grading is based on
cytoplasmic atypia, the number and regularity of
mitoses, and the degree of nuclear atypia; the clini-
cal staging represents the degree of local extension
and metastasis, if any.

It should be stressed that the tumours considered
here are those occurring from the mucocutaneous
junction onward, so that tumours occurring in the
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Fig. 1. Diagram of the alimentary tracts of domestic animals. The unshaded part is lined
with stratified squamous epithelium, the shaded part with glandular epithelium.

hairy skin of the lip are not considered. In the mouth
region classification becomes difficult, especially for
tumours arising from the gums, because both during
and after mouth development there is a considerable
interrelationship among epithelial structures, soft
mesenchymal structures, and bone and cartilage.
Also, primary tumours of the nasal and paranasal
sinuses may first appear in the mouth. A proportion
of the tumours in this classification have therefore
been described in other chapters of this series and
the reader is referred to these for illustrations and
detailed descriptions of such tumours.
Some attempt has been made to indicate the

frequency with which the various tumours are
encountered in the horse, ox, sheep, pig, dog, and
cat. It is interesting to note that tumours of the
upper alimentary tract are very seldom recorded in
pigs. This is not merely because most pigs are
slaughtered at 6 months of age, since some of the
tumours described below are found in young animals
of other species.
The author wishes to thank the collaborators

listed in the introduction to this issue for constant
help and stimulating discussion throughout the
preparation of this classification. Material was
provided by the following individuals and this help is
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HISTOLOGICAL CLASSIFICATION AND NOMENCLATURE OF TUMOURS OF
THE UPPER ALIMENTARY TRACT

I. TUMOURS OF SQUAMOUS
EPITHELIUM

A. PAPILLOMA

1. Squamous cell papilloma

2. Fibropapilloma

B. SQuAMOuS CELL CARCINOMA

II. TUMOURS OF THE
SALIVARY GLANDS

A. EPITHELIAL TUMOURS

1. Adenomas
(a) pleomorphic adenoma (mixed tumour)
(b) monomorphic adenoma

2. Mucoepidermoid tumour

3. Acinic cell tumour

4. Carcinomas
(a) adenocarcinoma
(b) squamous cell carcinoma
(c) undifferentiated carcinoma
(d) carcinoma in pleomorphic adenoma

(malignant mixed tumour)

B. UNCLASSIFIED TUMOURS

C. TUMOUR-LIKE LESIONS

1. Sialosis

2. Sialocoele (salivary mucocoele)

3. Ductal hyperplasia

III. TUMOURS OF THE MELANOGENIC
SYSTEM

A. MALIGNANT MELANOMA

1. Epithelioid pattern

2. Spindle cell (fusiform) pattern

3. Epithelioid/spindle cell pattern

IV. TUMOURS OF SOFT (MESENCHYMAL)
TISSUES

A. TUMoURS AND TUMOUR-LIKE LESIONS OF
FIBROUS TISSUE

1. Fibroma

2. Fibrosarcoma

3. Fibromatous and ossifying epulis

4. Peripheral giant cell granuloma (giant cell
epulis)

B. TUMOURS OF MUSCLE TISSUE

1. Leiomyoma

2. Leiomyosarcoma

3. Rhabdomyoma

4. Rhabdomyosarcoma

C. TUMoURS AND TUMOUR-LIKE LESIONS OF
BLOOD VESSELS

1. Haemangioma

2. Malignant haemangioendothelioma (haem-
angiosarcoma)
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D. TUMOURS OF THE PERIPHERAL NERVES

1. Neurinoma (schwannoma)

2. Neurofibroma

3. Neurofibrosarcoma

E. SARCOMA ASSOCIATED WITH SPIROCERCA LUPI
IN DOGS

F. GRANULAR CELL TUMOUR

V. TUMOURS OF THE MANDIBULAR
AND MAXILLARY BONES

A. BONE-FORMING TUMOURS

1. Osteoma

2. Osteosarcoma

B. CARTILAGE-FORMING TUMOURS

1. Chondrosarcoma

C. TUMOUR-LIKE LESIONS

1. Fibrous dysplasia

2. Craniomandibular osteopathy

VI. TUMOURS OF HAEMATOPOIETIC
AND RELATED TISSUES

A. LYMPHOID TUMOURS

B. MAST CELL TUMOURS

VII. ODONTOGENIC TUMOURS
AND JAW CYSTS

A. TUMOURS RELATED TO THE ODONTOGENIC APPA
RATUS

1. Ameloblastoma (adamantinoma)
2. Calcifying epithelial odontogenic tumour

3. Ameloblastic fibroma
4. Odontoameloblastoma
5. Complex odontoma

6. Compound odontoma

7. Myxoma (odontogenic myxoma)
8. Malignant ameloblastoma
9. Primary intra-osseous carcinoma

B. EPITHELIAL CYSTS

1. Odontogenic
(a) dentigerous (follicular) cysts

VIII. UNCLASSIFIED TUMOURS

DESCRIPTION OF TUMOURS

I. TUMOURS OF SQUAMOUS EPITHELIUM

A. Papilloma

1. Squamous cell papilloma (Fig. 2, 3). This tu-
mour occurs in the ox and in dogs less than 3 years
old where the papilloma virus induces proliferation
of the prickle cell layer and mitotic figures may be
seen. As the mass of cells increases, a branching
connective tissue core develops and the more super-
ficial (oldest) epithelial cells cornify. " Large clear
wart cells" (hydropic degeneration of keratinocytes),
eosinophilic intracytoplasmic inclusion bodies, and
basophilic intranuclear inclusion bodies may be seen

in the later stages before the tumour undergoes

spontaneous regression and sloughs off. The lesions
are seldom more than 1 cm in diameter and are
usually multiple. They most often occur in the oral
cavity and in dogs they rarely extend to the pharynx
and oesophagus, but they are found in the oeso-
phagus of cattle more frequently, sometimes without
lesions in the oropharynx. Where the lesion is op-
posed by a hard structure it may grow in a sessile
manner and even be partly embedded in surrounding
connective tissue. These tumours differ in prevalence
in different geographical areas and also with time for
a given area.
Squamous papilloma was seen at mucocutaneous

junctions in young horses but never within the oral
cavity. In old horses, on rare occasions, squamous
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papillomas, which do not show ballooning degenera-
tion of the cells, are found in the mouth and
oesophagus; sometimes old dogs show similar
lesions in the mouth. In cats and pigs, multiple
papillomatous lesions are found on rare occasions in
the oesophagus without ballooned cells associated
with the chronic inflammation. It is doubtful
whether these are viral papillomas.

2. Fibropapilloma (Fig. 4, 5). In cattle under 3 years
and sheep over 3 years of age, smooth-surfaced
but nodular masses from 1 cm to over 20 cm
in diameter may occur; histologically these show
an epithelial component, as in squamous papilloma,
but with complex branching and fusing rete pegs.
The bulk of the lesion is composed of streaming
bands of plump fibroblasts and there is usually a
clear-cut compression capsule on the deep surface
formed by fibrous tissue. When pedunculated, this
fibrous tissue component is often oedematous. In
cattle, the tumours may be found at any site from
the lip to the fore-stomachs but in sheep they are
found only in the rumen; in both species the ruminal
pillars are the sites most commonly involved. Al-
though the tumours may be multiple, they seldom
occur in the numbers seen in cases of squamous
papilloma. Little is known of the life history of these
papillomas but there are examples of squamous cell
carcinomas developing in such lesions. There may be
a geographical variation in prevalence but meat
inspection records from abattoirs may not reveal the
full extent of the problem, since in some countries
the oesophagus and fore-stomach are not used for
food and, therefore, may not be examined.

B. Squamous cell carcinoma

Details and illustrations of the cytological types
have been given in the classification of tumours of
the skin.a

These malignant tumours are usually solitary but
may be extensive. Although they may be raised
above the mucosal surface, the tumours invade the
underlying connective tissue and permeation along
lymphatic vessels, capillaries, and venules is not
uncommonly seen as a tumour penetrates the incom-
plete compression capsule on the deep surface.
Muscle bundles lying at right angles to the invading
tumour cords may limit invasive growth but those
parallel to the line of invasion are sometimes per-

a WEISS, E. & FRESE, K. Bulletin of the World Health
Organization, 50: 79-100 (1974).

meated, e.g., in cats' tongues and cattle rumens.
Invasion and erosion of bone is common in tumours
of the gum. Round cells that can be shown by-
appropriate staining to be mast cells, plasma cells,
and lymphocytes are frequently found on the deep
surface. Electron microscopy frequently reveals
intercellular bridges in 1-Mm-thick sections stained
with toluidine blue that are not visible in sections
prepared for light microscopy. Initially, the tumour
often appears as a fungating outgrowth but in the
later stages the surface is frequently the site of a
crateriform ulcer and is subject to secondary bacte-
rial infection and inflammation. The centre of the
invading columns of epithelium often shows degen-
erative changes (ballooning degeneration, parakera-
tosis, and necrosis), giving a spurious glandular
appearance, e.g. in tonsillar carcinoma of dogs.
Secondary bacterial infection of the surface is fre-
quent, especially in ruminants, so that any delay
between obtaining the sample and fixation allows
marked post-mortem decomposition which can
mimic the above mentioned degenerative changes
and render diagnosis difficult.
The criteria for grading squamous cell carcinomas

in animals have not been firmly established. Certain-
ly, different degrees of epithelial pearl formation,
cellular keratinization, and intercellular bridge for-
mation are seen in different tumours. The mitotic
rate also varies, and nuclear and cellular pleomor-
phism may indicate differences in degree of differen-
tiation; however, the correlation of these differences
in histology with patterns of growth and spread is
not yet soundly based for each species.
The tumour is common in dogs over 5 years of

age, mainly on the gum and in the tonsillar crypt. In
cats over 5 years of age, the tongue is the most
common site and, although the tonsils are sometimes
involved, the tongue and oesophagus are not infre-
quent sites of primary tumour formation. The tu-
mour is relatively common in cattle and sheep in
localized geographical areas. In cattle, the lesion can
be solitary or multiple at any site from the mouth to
the rumen.

II. TUMOURS OF THE SALIVARY GLANDS

The classification is based on the examination of
45 salivary gland tumours. With such a small sam-
ple, there has been no attempt at a sub-classification
within the main groups. There were 28 cases in dogs,
7 in cats, 5 in cattle, 3 in sheep, and 2 in horses. Only
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4 cases occurred in animals under 3 years old-a 1-
year-old sheep, 18-month and a 2-year-old oxen, and
a 2-year-old dog. The mean age of the remaining 27
dogs was 10 years and that of the cats was 12 years.
There is some evidence that in spaniels there may be
predisposition to tumours of the salivary glands.
The tumours in this series were all detected because
of the clinical signs they caused. No cases of salivary
gland tumours in pigs were examined, and a search
of the veterinary literature revealed no reference to
such tumours in pigs.
Adenomas are less common than malignant tu-

mours in domestic animals and, unlike the situation
in man, pleomorphic adenoma is not the commonest
salivary gland tumour encountered; this is unusual
in view of the frequent occurrence of mammary
tumours in the bitch. Adenoid cystic carcinoma, as
reported in man, has not yet been described in
animals. In contrast, acinic cell tumours seem to
occur more frequently in animals than in man.
Moreover, mesenchymal tumours, which are said to
comprise 50Y of salivary gland tumours in children,
are not represented in animals.
The major salivary glands were the site of the

tumour in 29 cases (18 parotid, 9 submaxillary, and
2 sublingual) and minor salivary glands in 12 cases
(4 pharynx, 4 tongue, 2 tonsil, 1 gum, and 1 larynx).

Care must be taken with biopsy specimens when
considering a diagnosis of salivary gland tumour.
Adenocarcinoma of the ceruminous glands of the cat
are not uncommon, and may infiltrate from the
external auditory meatus into the region of the
parotid salivary gland. Likewise, extension from a
squamous cell carcinoma of the oropharynx may
involve adjacent salivary glands. The possibility of
blood-borne metastatic tumours in major salivary
glands should also be borne in mind.

A. Epithelial tumours

1. Adenomas

(a) Pleomorphic adenoma (mixed tumour) (Fig.
7, 8, 10, 11). This tumour is composed of epithelial
tissue, which may be in one of three forms: duct-
like structures often of irregular shape; strands or
masses of squamous cells with intercellular bridges
and sometimes keratinization; or sheets of poly-
gonal or spindle-shaped eosinophilic cells, pre-
sumed to be myoepithelial cells. Since matrix
accumulates between these presumed myoepithe-
lial cells in different amounts, the cells alter their
morphology and the area then assumes a mucoid,

myxoid, or chondroid appearance. These three
epithelial patterns may occur in. different propor-
tions in different areas. For example, in one case
of this series no duct-like structures or squamous
epithelium were found in a mass of bone spicules,
fat, and myxoid tissue that replaced the subman-
dibular salivary gland. It may therefore be neces-
sary to examine several sections before, in parti-
cular, the spindle-shaped areas resembling smooth
muscle are found.

(b) Monomorphic adenoma (Fig. 12, 13). This
term is used for those tumours having a regular
glandular pattern in which no areas resembling
myoepithelium and altered ground substance can
be detected. Silver stains for reticulin may be
useful in demonstrating the glandular pattern.

2. Mucoepidermoid tumour (Fig. 14-16). Mucus
secreting cells form cystic structures, around which
solid masses of squamous cells with intercellular
bridges and, rarely, keratin are found. The degree of
differentiation of the two types of epithelium can
vary and should be recorded. Periodic acid Schiff
reaction, alcian green, and mucicarmine stains
should be used to confirm the presence of mucin.
These tumours can be locally invasive and may
metastasize.

3. Acinic cell tumour (Fig. 17-19). This tumour is
composed of sheets or acini of round or polyhedral
cells resembling the serous cells of salivary glands.
These cells show basophilic, granular cytoplasm with
some types of haematoxylin stain but do not give a
positive reaction with mucin stains. Sometimes, cells
with clear, non-mucin-staining cytoplasm are seen
,and may even form the bulk of the tumour. The
acini should be graded as well, moderately, or poorly
differentiated. Silver staining for reticulin fibres is
often helpful in revealing the acinar pattern, in order
to distinguish these tumours from undifferentiated
carcinoma. Although moderate local invasiveness
occurs, metastases are uncommon.

4. Carcinomas
(a) Adenocarcinoma (Fig. 20-23). The predomi-

nant pattern in this tumour is that of epithelium
forming tubules that are sometimes cystic and
papillary. On this basis, a sub-division may be
made into papillary adenocarcinoma and tubular
adenocarcinoma. Mucus secreting epithelium may
be found. The degree of cellular atypia, mitotic
activity, and infiltrative growth may vary consid-
erably both within the same tumour and between
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tumours. It is of interest that all seven tumours of
the salivary glands examined in the cat were
adenocarcinomas and that five of these occurred
in the submandibular salivary gland.

(b) Squamous cell carcinoma. This tumour is
composed of cords and islands of squamous cells
with visible intercellular bridges or keratin. The
occurrence of mucus secretion places the tumour
in the mucoepidermoid category. With some
tumours, staining with PAS or alcian green must
be performed before identification is possible.
There is even some doubt as to the existence of
tumours of this type, and the possibility of inva-
sion from an oropharyngeal squamous cell carci-
noma must be excluded before diagnosis is made.

(c) Undifferentiated carcinoma. The whole
tumour is composed of spheroidal or spindle-
shaped cells having epithelial characters but being
too poorly differentiated to be included in any of
the above categories of carcinoma.

(d) Carcinoma in pleomorphic adenoma (malig-
nant mixed tumour) (Fig. 9). In this type, part of
the tumour still retains the pattern of the pleo-
morphic adenoma; the remainder of the tumour
may show any of the types of carcinoma described
above. This histological type therefore differs from
the others in having some areas with a non-
carcinomatous pattern. In three cases, extensive
bone spicule formation was apparent in the pri-
mary tumour, but in another case, bone formation
occurred only in the lymph node metastasis and
not in the spindle-shaped " myoepithelial cells " of
the primary tumour. This observation suggests a
diagnosis of carcinosarcoma (malignant mixed
tumour); for a discussion of this and the use of the
term " complex tumour" see the classification of
tumours and dysplasias of the mammary gland.a

B. Unclassified tumours

Tumours are placed in this category if it is not
possible to classify them as either epithelial or non-
epithelial. This includes highly anaplastic tumours,
those that probably originate in salivary tissue but of
which there is too little material to be certain of the
tissue of origin, and those tumours where post-
mortem decomposition limits diagnostic accuracy.
Delay between the removal of biopsy material or the
death of the animal and fixation leads to sloughing

a HAMPE, J. F. & MISDORP, W. Bulletin of the World
Health Organization, 50: 111-133 (1974).

of the epithelial cells into the lumen of the gland
structures so that the tumour resembles the solid
type.

C. Tumour-like lesions

1. Sialosis. This non-inflammatory, non-neo-
plastic condition results in bilateral enlargement of
the salivary glands. The single case encountered
involved the parotid glands of a sheep. The enlarge-
ment is due to hypertrophy of serous acinar cells,
and may be accompanied by interstitial oedema and
atrophy of the ducts. In man it may become a
lipomatosis of the salivary gland.

2. Sialocoele (salivary mucocoele). Histological
examination should quickly identify this lesion as
non-neoplastic. Although commonly referred to as a
" salivary cyst ", this unilocular or multilocular lesion
seldom has a complete epithelial lining, unlike
branchial cysts. Much of the wall is composed of
granulation tissue; this is sometimes quite thick and
exuberant and may nearly fill the lumen of the
lesion. This reaction organizes the inspissated saliva
in the lumen of the " cyst " and mineralization may
result in calculus formation. In addition, bone for-
mation may be seen in the wall of old " cysts ". In the
dog, cervical sialocoele is most often due to rupture
of the duct of the anterior part of the sublingual
gland, and this gland should be examined for evi-
dence of atrophy. These lesions are not uncommon
in the dog; 80 cases were examined in Edinburgh.

3. Ductal hyperplasia (Fig. 6). Examination of
sections taken from an apparently normal parotid
salivary gland of a 10-year-old bull revealed a
minute focus of ductal hyperplasia.

III. TUMOURS OF THE MELANOGENIC SYSTEM

Details and illustrations of the histological types
are given in the classification of tumours of the
skin.b

A. Malignant melanoma

There are no consistent differences in mitotic
frequency, degree of pigmentation, and anaplasia
between oral melanotic tumours that have metasta-

b WEISs, E. & FRESE, K. Bulletin of the World Health
Organization, 50: 79-100 (1974).
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sized and those that have not; they are therefore all
considered malignant.
The tumour is usually solitary but histologically,

small intraepithelial tumour cell nests are often
found in the neighbouring normal epithelium. Small
tumours are often polypoid but histologically inva-
sive. Large tumours are often dome-shaped with
central ulceration; extensive invasion of the under-
lying tissue, with infiltration and erosion of bone,
occurs in tumours arising in the gum.
The tumour cells are usually heavily pigmented,

but there may be a variation in the degree of
pigmentation and some areas may have no visible
pigment. Masson-Fontana stain may be used to
differentiate a tumour of apparently non-pigmented
cells from a poorly-differentiated squamous cell car-
cinoma. The presence of heavily pigmented macro-
phages in the stroma may be helpful, but electron
microscopy may be needed to reveal melanosomes in
cells that appear non-pigmented by light micro-
scopy.
These tumours are not uncommon in the gum, lip,

cheek, palate, and tongue of old dogs. The author
has also seen one example in the mouth of a cat and
one in the mandibular sinus of a sheep.
Three of the four main tumour types have been

seen in the mouth, i.e., epithelioid pattern, spindle
cell pattern, and epithelioid/spindle cell pattern.

IV. TUMOURS OF SOFr (MESENCHYMAL) TISSUES

A. Tumours and tumour-like lesions offibrous tissue

1. Fibrona. This is a well-circumscribed tumour
of mature, richly collagenous fibrous connective
tissue. It occasionally occurs in the oropharynx of all
the species except the pig.

2. Fibrosarcoma. This encapsulated or infiltrating
tumour of interlacing bundles of reticulin and col-
lagen is densely set with more-or-less uniform,
spindle-shaped cells showing many mitotic figures. It
is occasionally found in the oropharynx of all six
species of domestic animal and, less commonly, in
the ruminant fore-stomach. In certain areas, solitary
tumours of this type are common in the mandibular
or maxillary sinuses of sheep. Fibrosarcoma of the
gum in dogs may also be common in certain areas.

3. Fibromatous and ossifying epulis (Fig. 24-26).
This is an epithelium-covered mass of collagenous
fibrous tissue. The epithelium shows down-growths
resembling rete pegs, which branch and anastomose.

Sometimes epitheliomatous hyperplasia is very
marked and may superficially resemble squamous
cell carcinoma, but keratinization and broadening of
the rete pegs does not occur.

In some lesions the epithelium resembles the
odontogenic epithelium of ameloblastoma but the
cell cords are never so wide; stellate, loosely-packed
central cells do not occur, but epithelium-lined cysts
are sometimes seen. More than half of all cases have
osteoid or even mature bone spicules that arise by
metaplasia in the fibrous tissue; in some cases this
fibrous tissue shows dense hyaline collagen and other
areas containing many " active" capillaries. This
metaplastic bone may join the mandible or the
maxillary bone. The epithelial component may be
present in the metaplastic bone but does not invade
the jaw bone.
Some authorities consider that these tumours arise

from the periodontal membrane by proliferation of
odontogenic epithelial rests. There would appear to
be a spectrum of lesions ranging from fibromatous
epulis to ossifying epulis. Because of their position,
they frequently show plasma cell, lymphocyte, and
neutrophil infiltration as a result of biting trauma and
secondary bacterial infection. In the case of fibro-
matous epulis, it should be considered whether the
lesion is merely an overgrowth of granulation tissue
associated with dental calculus.

Solitary, localized fibromatous, and ossifying
types of epulis are very common; they are possibly
the most common tumours of the gum of dogs and
are occasionally seen in cattle, sheep, and cats. A
multiple, generalized lesion involving the whole arch
may occur, especially in boxer dogs, and may be of
the fibromatous or ossifying type. A familial dis-
tribution has been reported to occur in boxer dogs.

4. Peripheral giant cell granuloina (giant cell
epulis) (Fig. 27). This tumour-like lesion is com-
posed of a highly vascular stroma containing many
multinucleate giant cells and many cells with single
nuclei resembling those seen in the giant cells. It is
rare but has been recorded on the gum of dogs, cats,
and cattle.

B. Tumours of muscle tissue

The few reported cases of tumours involving
smooth muscle in the upper alimentary tract concern
lesions in the oesophagus of dogs.

1. Leiomyoma. This benign tumour is composed
of bundles of uniform, well differentiated, smooth
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Fig. 2. Squamous papilloma, lip (8-week-old
terrier bitch). Edinburgh

Fig. 4. Fibropapilloma, rumen (4-year-old
ewe). Note oedematous stroma. Edinburgh

Fig. 3. Squamous papilloma, lip (2-year-old
fox terrier dog). Edinburgh
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Fig. 5. Fibropapilloma, rumen (4-year-old
ewe). Edinburgh
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Fig. 6. Hyperplasia, parotid salivary gland
(1 0-year-old bull). Amsterdam

..:

Fig. 8. Pleomorphic adenoma, salivary gland
(11 -year-old weineraner dog). AFIP

Fig. 7. Pleomorphic adenoma, pharyngeal
salivary gland (2-year-old boxer dog).
Edinburgh

Fig. 9. Malignant mixed tumour, parotid
salivary gland (9-year-old cow). AFIP



Fig. 10. Pleomorphic adenoma, salivary gland
(dog). AFIP

Fig. 12. Monomorphic adenoma, minor
salivary gland, tongue (10-year-old terrier
bitch). Edinburgh

Fig. 11. Pleomorphic adenoma, similar to
Fig. 10. Silver stain for reticulin fibres. AFIP

Fig. 13. Monomorphic adenoma, similar to
Fig. 12. Silver stain for reticulin fibres.
Edinburgh



Fig. 14. Mucoepidermoid tumour, subman-
dibular salivary gland (14-year-old English
sheep dog). Edinburgh

Fig. 16. Mucoepidermoid tumour, parotid
salivary gland (8-year-old dog). AFIP

Fig. 15. Mucoepidermoid tumour, parotid
salivary gland (12-year-old collie dog).
Glasgow

Fig. 17. Acinic cell tumour (clear cell
pattern), parotid salivary gland (12-year-old
spitz dog). Zurich



Fig. 18. Acinic cell tumour, sublingual Fig. 19. Acinic cell tumour, similar to Fig. 18.
salivary gland (8-year-old spaniel bitch). Silver stain for reticulin fibres. Edinburgh
Edinburgh

Fig. 20. Adenocarcinoma, parotid salivary
gland (15-year-old cocker spaniel bitch).
AFIP

Fig. 21. Adenocarcinoma, parotid salivary
gland. Same case as Fig. 20.
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Fig. 22. Adenocarcinoma, submandibular
salivary gland (10-year-old female cat).
Edinburgh

Fig. 24. Ossifying epulis (11 -year-old boxer
bitch). Note that bone in tumour is separate
from mandible. Edinburgh

Fig. 23. Adenocarcinoma, submandibular
salivary gland (8-year-old cat). AFIP

Fig. 25. Ossifying epulis. Surface of one
lesion shown in Fig. 24.



Fig. 26. Fibromatous epulis with marked
epitheliomatous hyperplasia, lower incisor
region (1 2-year-old mongrel dog). Storrs

Fig. 28. Benign granular cell tumour, ventral
aspect, tongue (1 3-year-old springer spaniel
bitch). Storrs

Fig. 27. Peripheral giant cell granuloma
(giant cell epulis) (dog). London

Fig. 29. Developing tooth (4-day-old rat).
Edinburgh



Fig. 30. Ameloblastoma (acanthomatous
type), incisor region (8-hour-old female
calf). Iraq-Iran

Fig. 32. Ameloblastoma, first left lower molar
region (adult spaniel dog). Edinburgh

Fig. 31. Ameloblastoma. High-power of top
centre of Fig. 30.

Fig. 33. Calcifying epithelial odontogenic
tumour, third right lower molar region (8-year-
old West Highland bitch). Edinburgh



Fig. 34. Odontoameloblastoma, between
right lower canine and first molar (2-year-old
boxer dog). Michigan

Fig. 36. Complex odontoma, mandible (10-
year-old poodle dog). Hanover

Fig. 35. Odontoameloblastoma, between
right upper canine and molar teeth (2-
month-old Brittany spaniel dog). Michigan

Fig. 37. Complex odontoma. High power of
right centre of Fig. 36.

4
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muscle cells orientated in different directions. The
amount of collagen present varies and may be
greater than the smooth muscle component.

2. Leiomyosarcoma. This malignant tumour may
be distinguished from the leiomyoma by the greater
number of cells, by the tendency to giant cell
formation, and by the greater abundance of both
typical and atypical mitotic figures.

3. Rhabdomyoma. This benign tumour consists of
polygonal cells with markedly eosinophilic, granular,
and sometimes vacuolated cytoplasm. Intracellular
myofibrils with cross-striations must be demon-
strated; Masson trichrome or phosphotungstic
acid-haematoxylin staining may be needed.

4. Rhabdomyosarcoma. This malignant form may
be distinguished from the rhabdomyoma by the
presence of cellular pleomorphism. The shape of the
cells varies from round through strap-shaped to
racquet-shaped; the last mentioned form has a single
nucleus, but there may be several nuclei in the other
forms. Cross-striations may be difficult to find.
Rhabdomyomas and rhabdomyosarcomas occur
rarely in the upper alimentary tract of domestic
animals, e.g., in the pharynx of the dog.,

C. Tumours and tumour-like lesions of blood vessels

1. Haemangioma. This is a non-encapsulated yet
benign proliferation of blood vessels. It is not easy to
distinguish true tumours from malformations.

(a) Capillary haemangioma. Capillary-sized
vessels are lined by a single layer of endothelial
cells. Some areas are composed of masses of
endothelial cells not arranged as vessels (benign
haemangioendothelioma pattern).

(b) Cavernous haemangioma. This differs from
the above type in the size of the vessel lumen and
the increased amount of collagenous connective
tissue stroma.

2. Malignant haemangioendothelioma (haemangio-
sarcoma). The histological criteria for differentiating
the malignant tumour from the capillary haeman-
gioma with areas of haemangioendotielioma are:
the irregularity in the size and shape of the vessels;
the presence of more than one layer of erudothelial
lining cells in some regions; and the pleomr)rphism

a LADDS, P. W. & WEBSTER, D. R. Veterinary patho egy,
8: 256-259 (1971).

of the endothelial cells, which tend to be larger
and to show more mitotic figures.
Benign and malignant vascular tumours are occa-

sionally seen in the oral cavity in dogs and cats, and
usually involve the gum, palate, or tongue. The
author has seen, in addition to the above, two
benign tumours in neonatal calves and one in a 3-
week-old calf with multiple lesions in skeletal muscle
and gums. This last case resembled histologically a
malignant haemangioendothelioma. The placenta
was not available in these three cases, but it is
worthy of note that the case described by Kirkbride
et al.b had a capillary haemangioma in the tongue
and in the skin of the forelimb as well as a chorio-
angioma in the placenta.

D. Tumours of the peripheral nerves
Continuity with a nerve is considered a valuable

aid to the diagnosis of these tumours. Details and
illustrations of the cytological types are given else-
where.c

1. Neurinoma (schwannoma)
2. Neurofibroma
3. Neurofibrosarcoma

The malignant tumour may be distinguished by
the greater cellularity and higher mitotic index;
continuity with a nerve may not be clearly demon-
strable. The grouping and whorling of the cells and
the regimentation of the nuclei distinguish this tu-
mour from a fibrosarcoma.

E. Sarcoma associated with Spirocerca lupi in dogs

This malignant tumour develops in association
with Spirocerca lupi granuloma. It shows areas of
sarcoma pattern with many mitotic figures in the
oval nuclei, other areas with many multinucleate
osteoclasts, and some areas with osteoid and bone
spicule formation. Some tumours show only the
sarcoma pattern. In others the pattern is of fibrosar-
coma, osteosarcoma, and even rhabdomyosarcoma.
In some cases, no worms may be found when the
tumour is diagnosed. In some countries where the
worm exists there have not been many tumour cases
and there is some evidence that the breed of dog is
an important factor in tumour incidence.

b KIRKBRIDE, C. A. ET AL. Veterinary pathology, 10:
238-240 (1973).

C FANKHAUSER, R. ET AL. Bulletin of the World Health
Organization, 50: 53-69 (1974).
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F. Granular cell tumour (Fig. 28)

These rare tumours have been seen in the tongue
and gum of the dog and cat.
The benign granular cell tumour (granular cell

" myoblastoma ") is composed of large, round or
polygonal cells with eosinophilic granules in their
cytoplasm (H & E); the cytoplasm may show
vacuolation. The granules are strongly positive with
periodic acid Schiff reaction but are not metachro-
matic with toluidine blue 0 stain and are not acid-
fast.
The malignant granular cell tumour (malignant,

non-organoid, granular ceii "' myoblastoma ") is
more pleomorphic and has a higher mitotic index
than its benign counterpart.
When the tumour cells are in groups or packets

with thin-walled, cleft-like vascular spaces between,
the term alveolar soft-part sarcoma (malignant
granular cell " myoblastoma ") is used.

V. TUMOURS OF THE MANDIBULAR AND

MAXILLARY BONES

With the exception of craniomandibular osteo-
pathy, the lesions listed below are described in detail
in the classification of the tumours of bones and
joints.a

A. Bone-forming tumours

1. Osteoma. A rare tumour, macroscopically dis-
tinguishable from craniomandibular osteopathy be-
cause it is solitary.

2. Osteosarcoma. A not uncommon, solitary, fair-
ly large tumour in the dog; rare cases have been seen
in the cat and horse.

B. Cartilage-forming tumours

1. Chondrosarcoma. The cases recorded in the
palate and gum of dogs may sometimes be exten-
sions of a primary tumour in the nasal cavity.

C. Tumour-like lesions

1. Fibrous dysplasia. This tumour is found in the
facial skeleton of young horses.

a See this issue, page 265.

2. Craniomandibular osteopathy. This condition,
which is seen in West Highland White, Cairn, and
Scottish terriers, is probably caused by an autosomal
recessive gene. Rare cases have been reported in
other breeds. The disease is presented as unilateral
or bilateral enlargement of the petrous temporal
bone, the occipital bone, and the zygomatic portion
of the temporal bone, and as smaller lesions usually
on the rami of the mandible. Histologically, there is
a combination of osteoclastic reabsorption in some
areas with osteoblastic deposition of new, poorly-
mineralized, coarse trabeculae in other areas.

Cases are first recognized at about 3 months of
age and, with intermittent periods of quiescence, the
lesions enlarge progressively until normal bone
growth in the region stops after about 12-13 months.

VI. TUMOURS OF HAEMATOPOIETIC AND

RELATED TISSUES

Artefacts caused by variations in the fixation and
processing of tissue blocks from these tumours can
render diagnosis difficult. Where the unfixed tumour
is suspected of belonging to this group, tissue
imprints can usefully be employed to establish the
cytological type; in tissue sections the Romanowsky
stains and stains for reticulin fibres are likewise
helpful. Electron microscopy can help in the diag-
nosis of undifferentiated tumours. Detailed descrip-
tions and illustrations of the cytological types are
given in the classification of neoplastic diseases of
the haematopoietic and lymphoid tissues.b

A. Lymphoid tumours

Lymphoid tumours in the upper alimentary tract
may occur as gross enlargements of the tonsils as
part of the multicentric disease (especially in the
dog) or as localized asymmetric lesions. Occasion-
ally, localized lymphosarcoma of the lip is seen in
dogs and in multicentric lymphosarcoma of cattle
the maxillary bones may be replaced by lymphoid
tumour.

B. Mast cell tumours

These tumours occasionally occur in the oral
cavity of dogs. Sometimes they are clearly an exten-

b JARRETT, W. F. & MACKEY, L. J. Bulletin of the World
Health Organization, 50: 21-34 (1974).
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sion of a sLibcutaneous lesion on the face, but there
are well authenticated cases of tumours clearly aris-
ing from the oral subepithelial tissue. It should be
noted that the demonstration of mast cell granules
becomes progressively more difficult as post-mortem
autolysis develops.
Mast cell tumours should be distinguished from

eosinophilic granuloma (so-called " rodent ulcer ") in
the cat. This non-neoplastic lesion of unknown
etiology affects the lips, tongue, and forepaws. In the
early stages, the macroscopic appearance may re-
semble a tumour and on histological examination
the abundance of mast cells in some cases may make
diagnosis difficult. In mast cell tumours of the cat
one seldom finds the foci of collagen necrosis and
the number of eosinophils that characterize the
eosinophilic granuloma. The lesion ulcerates and
may, when it occurs on the lip, lead to exposure of
the underlying bone.

VII. ODONTOGENIC TUMOURS AND JAW CYSTS

Tumours of the odontogenic apparatus are un-
common in domestic animals. The author has exam-
ined only 16 cases from his own and other collec-
tions. No attempt has been made to formulate a
classification; the following is a list of lesions seen
personally or recorded in the literature. For a com-
prehensive classification the reader should consult
the relevant classification of tumours of man.a

A. Tumours related to the odontogenic apparatus

1. Ameloblastoma (adamantinoma) (Fig. 30-32).
Though benign, this tumour causes much destruc-
tion of bone by local invasion. The tumour epithe-
lium occurs as islands of irregular size and shape set
in a collagenous stroma, which may show hyaliniza-
tion. The centres of the islands are formed by loosely
connected, angular, stellate cells (see Fig. 29). The
periphery of the islands is formed of a layer of
cuboidal or columnar cells resembling the internal
dental epithelium.

Cyst-like spaces may form in the epithelial masses
(follicular type) or in the stroma (plexiform type).
Squamous metaplasia with keratin formation (acan-
thomatous type) can be difficult to distinguish from
squamous cell carcinoma.

a PINDBORG, J. J. & KRAMER, I. R. H. Histological typing
of odontogenic tumours, jaw cysts, and allied lesions. Geneva,
World Health Organization, 1971.

2. Calcifying epithelial odontogenic tumour
(Fig. 33). Large polyhedral epithelial cells with clear-
ly visible intercellular bridges form sheets set in a
fibrous stroma. Homogeneous eosinophilic masses
form within the epithelial sheets; these areas show
concentrically laminated calcification (Liesegang
rings).

3. Ameloblastic fibroma. The tumour is composed
of both epithelial and mesothelial elements. The
epithelial cords and islands resemble those of the
ameloblastoma but the stroma is formed by numer-
ous rounded, angular cells resembling those of the
dental papilla; there is little mature collagen as seen
in the ameloblastoma.

4. Odontoameloblastoma (Fig. 34, 35). Superim-
posed on the pattern described under ameloblas-
toma, there are areas of enamel, matrix, and dentine
which may be organized to form normal or atypical
tooth germs (see Fig. 29). The tumour can be
considered a complex or compound odontoma with
ameloblastic tissue superimposed.

5. Complex odontoma (Fig. 36, 37). A malforma-
tion in which all the dental tissues are found but in a
disorderly pattern. There is no ameloblastic tissue
present.

6. Compound odontoma. Separation of this group
from the complex odontomas depends on an arbi-
trary decision that the major part of the tumour is
composed of well-organized denticles.

7. Myxoma (odontogenic myxoma). Stellate and
spindle-shaped cells are set in a mucoid ground
substance, which may be seen with appropriate
stains, e.g. alcian blue. A few strands of odontogenic
epithelium may be found.

8. Malignant ameloblastoma. Since the benign
form grows invasively to cause bone resorption, the
diagnosis of malignancy must be supported either by
the presence of metastasis or by the occurrence of
numerous mitoses and some degree of anaplasia in
the primary tumour. It is doubtful whether this
tumour has been recorded in domestic animals.

9. Primary intra-osseous carcinoma. This is a
squamous cell carcinoma arising within the jaw and
having no initial connexion with the oral mucosa. It
is obvious that, in some cases, the decision as to
whether the tumour should be thus classified or
should be considered a squamous cell carcinoma
arising from the gum epithelium must be arbitrary.
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B. Epithelial cysts

1. Odontogenic
(a) Dentigerous (follicular) cysts. These cysts

originate in the enamel organ of an unerupted
tooth. The cyst wall is composed of a thin layer of

connective tissue lined by squamous (sometimes
keratinized) epithelium and may include mucus-
producing or ciliated cells. Small strands of
odontogenic epithelium may be present in
the surrounding fibrous tissue of the cyst
wall.


