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Oral Cavity
Examination of the oral cavity is carried out both before the removal of the tongue and pluck
and after removal of the tongue and pluck with splitting of the symphysis of the mandible,
allowing butterflying of the oral cavity for close inspection of the mucosa, gums and teeth
(figure 1).

Figure 1. Sheep: entire skull butterflied opened by cutting through the mandibular symphysis
to enable close examination of the oral cavity. In this case of listeriosis from a sheep note the
retained plant material (silage) impacting the oral cavity, due to the loss of the swallowing
reflex.

Developmental abnormalities.
A wide variety of developmental abnormalities has been described in the oral cavity, with
most being idiopathic and very few of confirmed congenital origin. Thorough examination of
the oral cavity of neonates is required to rule in or rule out these abnormalities. Cleft palate
(palatoschisis) and cleft/hair lip (cheiloschisis) are the most commonly observed (figure 2).

Figure 2. Neonatal puppy: cleft palate.
Stomatitis and gingivitis.
• Vesicular stomatitis is the term reserved for the lesions induced by epitheliotropic
viruses (foot and mouth disease, vesicular stomatitis, vesicular exanthema of swine,
swine vesicular disease). Intact vesicles are infrequently present at post mortal
examination, most being ruptured with ulceration. Therefore, the distribution pattern
of lesions forms an important part of the suspected diagnosis. The distribution pattern
of these epitheliotropic viruses is usually oral cavity, lips, rostral palate, tongue and
sometimes nasal mucosa.
•

Erosive and ulcerative stomatitis: the primary causes of such lesions include viruses
(bovine viral diarrhoea, epizootic haemorrhagic disease, rinderpest, malignant
catarrhal fever, feline calicivirus, bluetongue), immune mediated/autoimmune skin
disease of dogs, drug reactions (non-steroidal anti-inflammatory drugs in horses),
uraemia, foreign bodies and vitamin C deficiency (primates, guinea pigs). These
lesions are usually distinguished from vesicular stomatitis by the distribution pattern
of lesions (figure 3). In dogs immune-mediated diseases, including discoid lupus
erythematosus, mucocutaneous lupus erythematosus, pemphigus vulgaris and mucous
membrane pemphigoid affect keratinised oral mucosa, which includes the hard
palette, gingiva and dorsal surface of the tongue. Uraemia on the other hand
predominantly causes ulcerative lesions along the ventrolateral margin of the tongue.

Figure 3. Adult cow: ulcerative stomatitis associated with epizootic haemorrhagic disease
virus (EHD).
•

Necrotising stomatitis: is observed in cattle, sheep and pigs as a lesion complicated by
infection with Fusobacterium necrophorum. Noma is a severe form of necrotizing
stomatitis as a consequence of ischaemia associated with intra-lesional spirochetes
and fusiform bacteria, which has been described in dogs and cats.

•

Eosinophilic stomatitis: oral eosinophilic granulomas and rodent ulcers are well
described in cats as part of the eosinophilic granuloma complex. Oral lesions may
occur anywhere in this species including gingiva, hard and soft pellets, oral and nasal
pharynx, tongue and occasionally draining lymph nodes. Similar oral eosinophilic
granulomas are found sporadically in a variety of dog breeds (Cavalier King Charles
spaniel, Siberian husky) most commonly being found on the ventral and lateral
aspects of the tongue and palate (figure 4).

Figure 4. Dog: Siberian husky with oral eosinophilic granuloma on the ventrolateral aspect
of the tongue.
•

Lymphoplasmacytic stomatitis: this is a chronic progressive, presumed immunemediated condition of cats, characterised by severe gingival inflammation with
proliferation and ulceration, thought to be associated with impaired/abnormal immune
responses.

•

Canine ulcerative paradental stomatitis: this is an exaggerated immune mediated
inflammatory response to plaque on the tooth surface (plaque intolerance), and most
commonly encountered as mucosal ulcerations at sites of contact of the oral mucosa
with larger tooth surfaces (canine teeth, carnassial teeth) inducing the so-called
kissing lesions.

Accurate identification of the primary causes of these various forms of stomatitis and
gingivitis requires the following





Complete history as regards drug administration or contact exposure.
Detailed description of the distribution of lesions.
Detailed description of the nature of the lesions (vesicular, ulcerative, proliferative).
Detailed histopathology.

Oral mucosa hyperplasia and neoplasia.
Gross distinction of gingival hyperplasia from gingival growths (epuli) can be extremely
difficult and usually requires detailed histopathology to differentiate these two entities (figure
5). Oral neoplasia accounts for more than 70% of tumours of the alimentary system in dogs
and is the primary site of alimentary neoplasia in many other species. In the case of oral
neoplasia, detailed histopathology, frequently including tumour markers, is required for
accurate diagnosis and prognostication.

Figure 5. Dog: peripheral odontogenic fibroma (epulis) revealing marked gingival
hyperplasia and can only be distinguished histologically from gingival fibrous hyperplasia.
Teeth.
Malocclusions.
This refers to failure of the upper and lower incisors to oppose correctly. They usually result
from abnormal jaw confirmation.
Tooth abnormalities.
• Dentigerous cysts: result from dental dysgenesis with formation of epithelial lined
cysts in areas of the teeth and bone of the jaw.
• Enamel hypoplasia and/or discoloration: is observed with various virus infections
including canine distemper virus and bovine viral diarrhoea, exposure to certain
chemicals (tetracyclines), congenital porphyria and fluorosis (figure 6).

Figure 6. Bovine calf: fluorosis with brown-black discoloration of the enamel of the teeth.
Neoplasia.
Detailed histopathology required for accurate diagnosis.
Tonsils.
The tonsils do not possess any afferent lymphatic vessels and so do not serve as lymph filters.
Therefore, only primary or haematogenous infections occur (tonsillitis) and only primary
neoplasia involving the lymphoid (lymphoma) or epithelial (squamous cell carcinoma) tissues
are found.

Salivary glands.
Sialoadenitis.
Inflammation of the saliva red gland is relatively rare in veterinary medicine.
Sialocoele / mucocoele / ranula.
These are cystic, saliva filled dilations of the ducts of the sub-lingual or sub-maxillary
salivary glands.
Neoplasia.
Both benign and malignant neoplasms occur in all species with accurate classification relying
on detailed histopathology. Canine necrotising sialometaplasia (salivary gland infarction) is a
unique condition, usually of toy breed dogs, which is grossly indistinguishable and frequently
histologically difficult to distinguish from neoplasia. Spirocerca lupi oesophageal
granulomas, as well as other intra-thoracic masses and intra-thoracic foreign bodies, have
been associated with a similar necrotising sialoadenitis in dogs in South Africa. Pathogenesis
in these cases is thought to be associated with vagal overstimulation / irritation.

Tongue.
Post mortal examination of the tongue involves evaluation of the surface of the tongue as
well as bread-slicing through the organ to enable visualization of the cut surface of the body
of the tongue. It is important to remember that the epithelium of the tongue is a rapidly
dividing epithelium and therefore histological examination of the tongue is extremely useful
in epitheliotropic viral infections such as parvovirus (in all species), bovine viral diarrhoea,
bovine herpesvirus, rinderpest, pestis de pestis ruminants etc. In cases of canine parvovirus
where there is significant post-mortal change or severe necrotising intestinal pathology with
loss of much of the epithelial lining, the tongue epithelium remains an extremely useful
diagnostic specimen for histopathology (demonstration of intranuclear inclusion bodies), as
well as immunohistochemistry (demonstration of viral antigen in epithelial cells).
Developmental abnormalities.
These include defects such as fissures, epitheliogenesis imperfecta, macroglossia,
microglossia, bird tongue in dogs (lethal glossopharyngeal defect).
Glossitis.
Disease agents that primarily target the tongue are rare, with the exception being
Actinobacillus ligneresii the causative agent of wooden tongue in bovines, small ruminants
and rarely horses, characterised by proliferative and ulcerative lesions involving the surface
and body of the tongue. Secondary involvement of the tongue is seen with conditions such as
Candida albicans (thrush) which initiates a pseudomembranous lesion on the dorsal surface
of the tongue, various viral agents (BVD, foot and mouth disease) associated with vesicles
and ulcers and uraemia associated with ulceration. In suckling animals, the tongue is
frequently a common site for the necrotic and mineralising lesions of white muscle disease,
which involve the muscular body of the tongue.
Neoplasia.
Glossal neoplasms are rare but when they occur are generally of epithelial origin.
Histopathology is required for accurate classification.

Oesophagus.
The oesophagus should be examined along its entire length from the pharynx to the cardia of
the stomach.
Megaoesophagus.
This is characterised by an ectatic dilation of the oesophagus usually involving the mid and
cervical portions. It has been described in dogs, cats, cows, sheep, ferrets, horses and newworld camelids. Congenital megaoesophagus is related to partial blockage of the lumen of the
oesophagus by a persistent right 4th aortic arch. Acquired/secondary megaoesophagus has
been described with polymyositis, myasthenia gravis, hypothyroidism, lead and thallium
poisoning, Geigeria poisoning, peripheral neuropathies, vagus indigestion, oesophagitis and
recurrent gastric dilation.
Since the late 1990’s, there has been a reported increase in the prevalence of
megaoesophagus in the equine with an apparent breed predisposition in Frisian horses. The
condition in this breed has been described in young foals (as young as a week) but also in

older horses, although most cases are described in young Frisians suggesting a probable
hereditary defect in this breed (figure 7). Frisians have a higher incidence of severe
oesophageal disease, particularly megaoesophagus, which is commonly associated with
marked caudal oesophageal muscular hypertrophy.

Figure 7. Frisian horse: megaoesophagus with segmentally dilated oesophagus filled with
plants material.
Geigeria poisoning (vermeersiekte) is an important cause of megaoesophagus in small
ruminants (sheep and goats) in South Africa. There are also reports of clinical
“vermeersiekte” in springbok. Gross pathology is characterized by dilation of the esophagus
along its entire length, due to the degenerative vacuolar changes of the myofibers composing
the muscular wall of the esophagus.

Oesophageal parasites.
The most important of these is Spirocerca lupi in canids characterised by intramural
granulomas, usually in the distal oesophagus, containing the adult parasites, which are
grossly visible and usually reddish in appearance (figure 8).

Figure 8. Dog: Spirocerca lupi oesophageal granuloma in the distal oesophagus with
numerous adult parasites (reddish in colour) on the surface of the oesophageal mucosa.
Oesophageal ulceration.
In monogastrics, this is most commonly observed with reflux oesophagitis and caused by
chemical burning of the mucosa by refluxed gastric acid and involves the distal portion of the
oesophagus. Other causes include stomach tube injuries, foreign bodies and ingestion of
caustic substances such as trichothecene mycotoxins (figure 9). In ruminants, systemic viral
aetiologies such as BVD are most commonly involved and these infections are characterised
by longitudinal ulcerations involving the entire length of the oesophagus.

Figure 9. Dog: severe erosive and ulcerative necrotising oesophagitis associated with nonsteroidal anti-inflammatory drug toxicity.
Neoplasia.
Tumours of the oesophagus are rare. Bracken Fern consumption in association with
papilloma virus infection are being associated with squamous cell carcinoma in cattle.
Oesophageal neoplasia is a well-documented complication of Spirocerca lupi infection in

dogs with progression of oesophageal granulomas to neoplasia. Oesophageal fibrosarcoma,
osteosarcoma and squamous cell carcinoma have been described in association with
Spirocerca lupi.

Alimentary System – Part 1
Questions
Question 1. Which is the prime oral location of ulcerations associated with uraemia?
a.
b.
c.
d.
e.

Hard palate.
Gingiva.
Dorsal surface of the tongue.
Ventrolateral margin of the tongue.
Soft palate.

Question 2. Necrotising stomatitis associated with Fusobacterium necrophorum has not been
described in which of the following species?
a.
b.
c.
d.
e.

Cattle.
Dogs.
Sheep.
Goats.
Pigs.

Question 3. Which of the following dog breeds show a breed predisposition for the
development of oral eosinophilic granuloma?
a.
b.
c.
d.
e.

German Shepherd dog.
Siberian husky.
Boxer.
Labrador retriever.
Boerboel.

Question 4. Canine ulcerative paradental stomatitis results from an exaggerated immune
response to which of the following oral components?
a.
b.
c.
d.
e.

Plaque.
Enamel.
Dentin.
Hyperplastic gingiva.
Tooth root.

Question 5. Enamel hypoplasia/discolouration has not been associated with which of the
following?
a.

Canine distemper virus.

b.
c.
d.
e.

Bovine viral diarrhoea.
Congenital porphyria.
Fluorosis.
Arsenic poisoning.

Question 6. Which of the following factors has not been associated with canine necrotising
sialometaplasia?
a.
b.
c.
d.
e.

Salivary gland neoplasia.
Salivary gland infarction.
Spirocerca lupi oesophageal granuloma.
Intrathoracic masses.
Intrathoracic foreign bodies.

Question 7. Histological examination of the tongue epithelium is a useful diagnostic
procedure for which of the following?
a.
b.
c.
d.
e.

Intracellular bacteria.
Lympholytic viruses.
Epitheliotropic viruses.
Systemic fungal infections.
Enteric bacteria.

Question 8. Which of the following disease agents primarily targets the tongue?
a.
b.
c.
d.
e.

Candida albicans.
Bovine viral diarrhoea.
Foot and mouth disease.
Feline herpesvirus.
Actinobacillus ligneresii.

Question 9. Which of the following horse breeds have an apparent breed predisposition for
megaoesophagus?
a.
b.
c.
d.
e.

Thoroughbreds.
Quarter horse.
Welsh pony.
Frisian.
Arab.

Question 10. Which of the following is the most common cause of oesophageal ulceration in
monogastrics?
a.
b.
c.

Stomach tube injuries.
Reflux esophagitis.
Ingestion of caustic substances.

d.
e.

Foreign bodies.
Viral infections.
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