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SUMMARY

The literature on the subject of equine dental disease has
been reviewed under three headings, namely, diseases of tooth
substance, diseases of the periodontium and clinical aspects of
dental disease. A description of the gross and microscopic
anatomy of the teeth has been given, in particular the structure
and function of the cheek teeth. It is emphasised that under
normal conditions the six teeth of each arcade function as a
single unit. With its reserve crown capacity and crown cementum
the horse has an efficient masticatory apparatus well suited to
its grazing habitat.

A survey of the incidence of equine dental disease was
made, using 446 skulls collected from abbatoirs and knacker
houses. The most common pathological conditions were periodontal
disecase and caries of cementum. The most severe forms of

periodontal discase were associated with increasing age and the
development of irregularities of wear of the dental arcades.
Caries of cementum was found only in the maxillary cheek teeth
and a study of cementogenesis in Thoroughbred foetuses suggested
that primary hypoplasia was a major aetiological factor in the:
development of this condition, while lysis of cementum by the

acid products of fermented foodstuffs was of secondary importance.
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Periapical infections were the most important clinical
dental disease_ treated in an equine referral clinic. It was
found that pulpitis may arise from caries of cementum in the
maxillary teeth. However, in both upper and lower jqws it was
concluded that problems of maleruption and the subsequent
formation of periapical cysts or granulomata were equally

important in the pathogenesis of periapical infections.
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GENERAL INTRODUCTION

Horses may be aged, with considerable accuracy, from a
detailed examination of the incisor teeth (Goubaux and Barrier,

1892; Huidekoper, 1903; Galvayne, op. cit.) In the past, sharp

trading sometimes involved altering the apparent age of a horse.
In one such practice, called 'bishoping', the incisor tables of
an aged horse were burned to give it a false infundibulum and
thereby ''reduce' its age. It was important, therefore, that
ageing was carried out by truly experienced and expert

veterinarians. In this modern era of consumer protection an
equivalent expertise is needed to offer sound opinions over the

sale and purchase of horses and ponies. Indeed it could be
argued that the saying "mever look a gift horse in the mouth"
is no longer good advice.

In a survey of the incidence of equine diseases the
British Equine Veterinary Association (1965) reported that
nearly ten per cent of the requests for veterinary attention
were for dental reasons. These were mainly requests for routine
rasping of the teeth and dental prophylaxis. Other workers
(Little, 1913; Harvey, 1920; Joest, 1926) have described
significant primary dental diseases of the horse but the
literature is, for the most part, concerned with aspects of

anatomy, dentistry and surgical techniques. ¥Few investigations



of the aetiology and pathogenesis of dental disease in the
horse have been recorded.

It was the aim of this study to review the literature
with respect to equine dental disease and to present data from

a dental disease survey.
From this survey the aetiology and histopathology of

some specific diseases have been studied and the results

correlated with, and confirmmed by, cases of clinical dental

disease examined and treated over a 12 year period.



REVIEW OF THE LITERATURE

INTRODUCTION

Becker (1962), in the revised edition of Joest's Handbook
of Special Pathology of Animals, has written extensively on the
subject of dental anatomy, physiology and pathology in domestic
animals. Much of this material is based on the studies of other
German workers and is particularly concerned with the horse
(Joest, 1915, 1922, 1926; Herzog, 1937: Kupfer, 1937; Leue, 1941;
Becker, 1945, 1954; Bodingbauer, 1948; Eisenmenger, 1959; Ger;s,
1962). Merillat's Animal Dentistry and Discases of the Mouth
(1921) gives a brief description of some aspects of dental
pathology and details techniques of dental surgery. In other
standard surgical texts (Dollar, 1912; Wooldridge, 1934;
Silbersiepe and Berge, 19543 Frank 1959; Skewes, 1962; Berge and
Westhues, 1965), emphasis is again placed upon aspects of gross
anatomy and descriptions of those operations that form the
backbone of the work of the equine dentist - namely the rasping
and extraction of tecth and the correction of abnormalities of
wear. Baker (1972) revised the work of Skewes and discussed the

aetiology and pathogenesis of both periodontal disease and dental

decay in the horse.

It will be convenient to review the literature under the
subheadings Discases of the Tooth Substance, Diseases of the

Periodontium and Clinical Aspects of Dental Disease.



A. DISEASES OF THE TOOTH SUBSTANCE

Dental caries is a disease of the calcified tissues of the
teeth, characterised by a demineralisation of the inorganic portion
and a destruction of the organic substance of the tooth. It i1is the

most prevalent chronic disease affecting the modern human race
(Shafer, Hine and Levy, 1963).

In ancient times dental caries was associated with the idea
of worms in or around the teeth. Jacques Houllier (1498-1563)
first cast doubt on the existence of worms but Gottfried Schultz
declared that the gastric juice from a pig would expel the worm;,
as large as an carthworm, from a decayed tooth. On the other hand
Gallen believed that dental caries was produced by an abnormal
condition of the blood which affected the internal structure of
the tooth  (Guerini, 1909, A History of Dentistry).

Leber and Rottenstein (1867) were among the first workers
to suggest that micro-organisms were associated with the production
of dental caries in man. Miller, working in Koch's laboratory in
1889, found that organisms from carious dentine produced lactic
acid when cultured with starch or with sugar, and from these
observations he formulated the chemico-parasitic theory of dental
caries. Miller's hypothesis may be stated briefly as follows:
"Dental decay is a chemico-parasitic process consisting of two

stages, the decalcification of enamel, which results in its total
destruction, and the decalcification of dentine as a preliminary
stage, followed by dissolution of the softened residue. The acid
which affects this primary decalcification is derived from the
farmentation of starches and sugar lodged in the retaining centres

of the teeth!. This theory has been accepted by the majority of



investigators in a form that is essentially unchanged since its
original formulation. The bulk of scientific evidence does
implicate carbohydrate, oral micro-organisms and acids.

In 1928 Bunting stated that there was a proven correlation
between dental caries and the acid producer Lactobacillus
acidophilus. Keyes (1960) demonstrated that, under laboratory
conditions, dental caries in hamsters and rats could be considered
to be an infectious and transmissible disease. Pure cultures of
streptococci. isolated from hamster caries would induce the
typical picture of active dental caries in other hamsters.
Confimmatory studies have been reported by Fitzgerald, Jordan and
Stanley (1960) who maintained gnotobiotic rats fed on a coarse
particle, high sugar diet, which in normal animals would produce
dental caries, without caries development until they were
inoculated with a single strain of oral streptococcus isolated
from a control rat on the same diet.

Cariogenic acid is produced beneath the mucobacterial layer
which forms on the surface of the tooth and is known as dental
plaque. By the use of antimony micro-electrodes to measure the pH
of dental plaque in situ, Stephan (1940) showed that the pH of
plaques varied from an average of about 7.l in caries free persons
to 5.5 in persons with extreme caries activity. He also showed
that after a rinse of 10% glucose or sucrose solution the pH in
dental plaque fell to between 4.5 and 5 within two to five
minutes, then gradually returned to the initial level within one

to two hours.

More recently work has been carried out on the proteolysis

of the organic constituents of the tooth substance which is thought



in some circumstances to initiate dental caries. Both Baumgartner
(1911) and Fleischmann (1914, 1921) demonstrated that micro-
organisms could invade the enamel lamellae and believed that acids

produced by these bacteria were capable of destroying the inorganic

portion of the enamel. Gottlieb (1944) and Gottlieb, Diamond and
Applebaum (1946) postulated that caries was essentially a
proteolytic process, in which the micro-organisms invaded and
destroyed the organic pathways, but they did admit that acid
formation accompanied the proteolysis. Pincus (1948) had a
somewhat different approach to the caries problem. He proposed
that Nasmyth's membrane and other enamel proteins are mucoproteins.
yielding sulphuric acid upon hydrolysis and he subsequently
isolated gram negative bacilli capable of producing the enzyme
sulphatase from the oral cavity. In an attempt to reconcile the

two chief theories concerning the aetiology of dental caries
Manley and Hardwick (1951) pointed out that whilst the acidogenic
and protecolytic mechanisms may be separate and distinct they may
also be synergistic. Many bacteria produce acid from an appropriate
carbohydrate and may even degrade protein in the absence of
carbohydrate. On this basis it has been proposed that there may be
two types of caries lesion. In one type micro-organisms invade the
enamel lamellae, attack the enamel and involve the dentine before
there is clinical evidence of caries. In the other, bacteria in
the dental plaque overlying the enamel form acids, which decalcify
the enamel prior to invasion by micro-organisms.
Schatz, Karson, Martin and Schatz (1957) proposed the

proteolysis-chelation theory of dental caries production. This

theory stated that the bacterial attack on enamel, initiated by



keratinolytic micro-organisms, caused a breakdown of the protein
and other organic components of the enamel, chiefly keratin.

In this way substances are produced which may form soluble
chelates with the mineralised component of the tooth and thereby
decalcify the enamel at a neutral or even alkaline pH: On the
other hand enamel contains other organic components besides
keratin such as mucopolysaccharides, lipid and citrate which may
be susceptible to bacterial attack and act as chelators. Such a
theory  resolved the argument as to whether the initial attack of
dental caries was on the organic or inorganic portion of the
enamel by stating that both may be attacked simultaneously.

Jenkins (1961) produced an excellent review of the
proteolysis~chelation theory of dental caries with a careful
review of supporting and contradicting evidence.

The use of a coarse particle, high sugar content diet will
produce dental caries in all laboratory animals and consequently
raybits, rats, hamsters and mice have been widely used in the
investigation of the aetiology and pathogenesis of dental caries.
Colyer (1931) published his observations on the examination of
specimens of teeth of animals from the wild state. Under such
conditions the incidence of caries was very low e.g. 1.40% in
Primates, 0.20% in Carnivora, 0.16% in Rodentia, 0.30% in
Ungulata, 0.13% in Marsupialia.

The incidence of dental caries in the domestic dog has been
reported to be 5% by Bodingbauer (1955) and 6% by Bell (1965).
Lewis (1965) showed that, under experimental conditions of
xerostomia, high carbohydrate diet and dental trauma, the

inoculation of lactobacillus cultures did not produce caries in



dogs' teeth. Gardner, Darke and Keary (1962) based their
explanation of the low incidence of naturally occurring dental
caries in the dog on three main factors. Firstly, with the
exception of the molar teeth, the anatomical form of the tooth in
the domestic dog is such that no fissures are presentilo trap
food, bacteria and debris. Secondly the salivary pH in dogs is
within the range 7.1 to 7.9 and thirdly the urea content of canine
saliva is much higher than in man. The latter two factors, that
is the higher pl and greater urea content, give canine saliva a
greater buffering power than human saliva and consequently the
effect of mouth acids is reduced.

In those dogs in which the disease has been reported the
tooth most frequently affected is the first maxillary molar. It
should be noted that this tooth is triangular in shape with a
central valley in the crown, which encourages the retention of
food material. To a lesser degree the second maxillary molar
tooth and the second and third mandibular molar teeth are also
involved.

In Merillat's text on animal dentistry (1921) a description
was given of the condition termed dental necrosis of herbivores.
Merillat used the synonyms alveolar periostitis, peridentitis,
pericementitis and pulpitis and noted that the term caries was

eronecous when applied to solipeds. He suggested that the entrance
of food into an imperfectly closed infundibulum was the cause of
more than 95% of the decayed molars of horses. He described a
sequence of events, beginning with pulpitis, induced by the entry
of food into the infundibulum and ending with self-extraction of

the affected tooth. Colyer (1931) and Silbesiepe and Berge (1954)



refer to this condition as caries, as it was a progressive
destruction of the tooth tissue brought about by micro-organisms.
In the opinion of Colyer the disease was initiated by the
accumulation and fermentation of carbohydrate food material in
the infundibulum. This author found that 13% of 184 ;kulla were
affected and that it was more common in the maxillary arcade, an
occlusal lesion of the first molar (i.e. fourth cheek tooth)
being seen most frequently. Honma, Yamakawa, Yamauchi and Hosoya
(1962) found an incidence of 100% in horses over 12 years of age.
Again the first maxillary molar tooth was most frequently affected,
but lesions were also found in the mandibular cheek teeth.

Hofmeyr (1960) suggested that the reason for the common
occurrence of caries in the cement lacuna of the first molar tooth
was that this tooth erupted long before the other teeth in the
upper buccal arcade and was therefore subjected to fermentation of
carbohydrate food material over a longer period of time.

According to Hofmeyr dental caries was almost never seen in the
incisors, but Lee (1968) described the presence of labial caries
in the central upper incisors in a 7 year old Apaloosa mare. It
was suggested that the lesion developed as a result.of high levels
of molasses in the diet.

Jubb and Kennedy (1970) stated that dental caries was common
in the horse and it may begin on the occlusal surface where there
is cement hypoplasia. However, they further commented that it was
more likely to develop on the approximated surfaces of adjacent
teeth and was always associated with periodontitis. According to
skewes (1962) there was considerable doubt that dental caries

existed in the horse and, in his opinion, if it did occur it was



secondary to alveolar periostitis. He preferred to use the temm
decayed teeth to describe destructive diseases of the tooth.

Joest and Becker (1962) described four forms of dental

caries in the horse. Firstly caries of cement from the occlusal
surface, secondly caries of the peripheral cement, thirdly caries
of root cement originating from purulent periodontitis and
fourthly caries from an open pulp cavity.

Baker (1970) noted that Goodall (1895) felt that erosion
of the cement lake was quite normal in horses, while caries did
not occur except in extreme old age. Consequently Baker suggested
that until further studies had been made of the histology and
pathogenesis of the lesion known as dental caries in the horse

that the term infundibular necrosis might be more appropriate.

B. DISEASES OF THE PERIODONTIUM

Discases of the periodontal structures have been known since
antiquity. Skulls of some ancient cave dwellers show evidence of
chronic periodontal disecase. An acute form, now known in man as
acute necrotizing gingivitis or Vincent's infection was reported
at least as early as 400 B.C. in soldiers of the Greek army of
Xenophon (Shafer, Hine and Levy, 1962).

Classification of various periodontal diseases is difficult
as in nearly every case the condition begins as a minor localised
disturbance which, unless adequately treated, gradually progressess
until the alveolar bone is resorbed and the tooth is exfoliated.
This means that a variety of aetiological stimuli may produce
identical pathological results. In other words the reaction that

occurs in the tissues supporting the teeth is usually a non-specific
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one and histological studies of the periodontium seldom indicate

the type of irritant causing the disease.
Colyer (1931) quoted the description of John Hunter on

periodontal pathology and recorded that the condition had been

variously designated Rigg's disease, pyorrhoea alveolaris,

alveolar osteitis and periodontal disease. Colyer felt that none
of these terms was really descriptive of the pathological process
and he proposed the use of the term Yparadontal disease'. This
term was introduced into the veterinary literature by Wright (1939)
and its use was continued by Shuttleworth (1948) and Hofmeyr (1960).
Baker (1970) reviewed the more recent literature and referring to
the classification of periodontal diseases as used in man concluded
that the generic term periodontal disease was most suitable.

The report of the committee on classification and nomenclature
of the American Academy of Periodontology in 1957 suggested that the
pathological involvement of periodontium may be grouped in the
following four. categories:-

l. Inflymmation (gingivitis, periodontitis).

2. Dystrophy (gingivosis, periodontosis)-.

3. Necoplasia-.

k. Anomalies.

~All four categories are known to occur in domestic animals
including the horse, but the literature is mostly occupied with
the first category i.e. inflammatory changes. However there has
been considerable confusion of temminology in the veterinary
literature and opinions have varied as to the aetiology and
pathogenesis of the condition. Periodontal inflammation has been

recognised for years as being extremely important in the horse.

11



Little (1913) reported that 'quidding'was a pathognomonic sign of
periodontal disease or alveolar periostitis. He observed that the
lesion started primarily in the spaces between the cheek teeth,
usually of the lower jaw, and that the molars were more often
affected that the premolars. Colyer (1931) examined.500 equine
skulls and in approximately one third of these he found evidence
of periodontal disease. He concluded that the lesion was
initiated by gingival trauma caused by coarse chaff feeding.
Pillers (1933) was of the opinion that it formed one of four
corner stones on which other diseases of the cart-horse were
built. Voss (1937) felt that infection of the periodontal
structures resulted from interference with salivation. He was of
the opinion that saliva washed and disinfected the teeth and that
irregular feeding resulted in a reduced salivary flow and
consequent devitalisation of the gingival epithelium.

Harvey (1920) thought that the deeper tissues of the
alveolar margin may be bruised by abnormal pressure during
mastication. He felt that the shedding of the first and second
temporary cheek teeth was a critical period in the pathogenesis of
the disease. He observed that the lesion often became quiescent
after this time only to develop in later years. Baker (1970)
reported a high incidence of inflammatory gum disease during the
period of eruption of the teeth (40% in horses 3-5 years of age)
followed by a reduction during subsequent years (14% in horses
5-10 years). After 15 years of age Baker found up to 60% of
horses suffered from some degree of periodontal disease.

Baker referred to work in other species which concluded that

dental work was necessary for the maintenance of the health of the

12



gingival mucosa. It has been shown conclusively in ferrets (King
1947) and dogs (Brown and Park, 1968) that the frictional force
associated with chewing hard substances was sufficient to keep the
teeth free of dental scale and the gums in a healthy state. Baker
therefore suggested that the peak incidences of‘perioé;ntal
disease in the horse were associated with other factors which
interfered with normal mastication. In young horses it was the
shedding of deciduous caps, while in older horses more severe
lesions and a greater incidence were associated with irregularities
of crown wear and other diseases of tooth substance. Leue (1941)
used a pen recording device attached to the muzzle of horses to
investigate the pattern of jaw movements during mastication
(molographs) in normal horses and in horses with dental disease.
It was found that the amplitude of the side to side movement of
the mandible within the maxilla was reduced with soft food-stuffs
and in cases of dental diseasec.

Mellanby (1952) found frank periodontal lesions in dogs on
diets deficient in Vitamin A, and Shuttleworth (1948) felt that
under some conditions of winter feeding avitaminosis A may be
instrumental in initiating degeneration of the oral mucosa in horses.

Tumours originating from dental tissue elements are rare in
animals. Ameloblastoma, a slow-growing epithelial tumour
resembling the developing enamel organ, is seen most frequently in
cattle (Joest, 1926). Complex dental tumours composed of more than
one tissue type have been described in the horse. Peter, Myers and
Ramsey (1968), Lingard and Crawford (1970) and Roberts, Groenendyk
and Kelly (1978) have all described ameloblastic odontomata or

calcified mixed odontogenic tumour consisting of odontogenic

13



epithelium and connective tissue in foals and yearlings. The
characteristic clinical signs are mandibular or maxillary swelling

with radiographic evidence of abnormal tooth development and a

calcified mass distorting the bones of the head. The diagnosis can

be confimed by histological examination and affords the

differential diagnosis from maxillary follicular cysts as desoribed

b

by Espersen (1962) and by Rubarth and Krook (1968).

C. CLINICAL ASPECTS OF DENTAL DISEASE

Much has been written of the importance of dental disorders
in causing unthriftiness and wasting in horses and comments have
been made upon the techniques of equine dentistry in correcting
these disorders. (Little, 1913; Merillat, 1921; Joest, 1926;
Pillers, 1933 and Shuttleworth,1948). It has also been recognised
that in many training yards routine dental prophylaxis is carried
out by non-veterinarians and consequently the modern equine
practitioner may not be as experienced in the art and science of
equine dentistry as was his predecessor (Cosgrove,1965). Baker
(1970) recommended the routine rasping of the dental arcades as
the only effective method available to maintain normal occlusal
contact and thereby preclude irregularities of wear and their
assocliated periodontal disease.

When discussing dental surgery in the horse Cook (1965)
classified three types of periapical abscess.

1. Mandibular root sepsis with mandibular sinus formation.

2. Sepsis around the roots of the first two maxillary
cheek teeth accompanied by maxillary osteitis and

ginus formation.

3. Infection of either of maxillary cheek teeth 3, L, 5 or

6 with concommitant maxillary sinus empyema.
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FIGURE 58: Vertical section of healing mandibular tooth socket.

FIGURE 59: Healed maxillary socket.
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epithelialization was completed within 30 days (Figure 59). By this

time conslderable osteoclast activity had taken place in the
alveolar wall and many micro-sequestra were removed. As the
socket filled with new bone the adjacent teeth rotated rostrally
and caudally to narrow the gap in the dental arcade (Figure 60).

e) Complications of Dental Extractions 1In this series by
far the most common complication was the development of peréistent
socket infection with a discharging fistula at the trephine site.
It was found that 20 per cent of horses required further socket

currettage after extractions. In a number of cases root fragments

and/or sequestra of bone and cementum, not visible on the immediate

post-operative radiographs, were detected as nodules on the second
geries of films as they enlarged due to the deposition of cementum

on the bone fragment. After decalcification and the preparation
of histological sections stained with haematoxyliﬁ and eosin, 1t
was found that these nodules, which could be seen on some
radiographs of infected teeth (as in Figure 47) or which appeared
after extracti?n,were made of cementum (Figure 61).

One eight year old hunter mare developed a cervical
vertebral abscess four months after extraction of the third left
mandibular cheek tooth. The mare had a stiff neck and was unable
to feed or drink from the ground. She showed progressive ataxia
and had great difficulty in rising. Post-mortem examination
showed C3/Chk vertebral osteomyelitis with‘cord pressure
(Figures 62a and 62b). No bacterial growth was seen from a
culture of the mandibular socket. The vertebral abscess yielded

a mixed infection of staphylococci (aerobic, coagulase negative,

p haemolytic) and streptococci (anaerobic, non-haemolytic).
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FIGURE 60: Healed mandibular socket with
rotation of adjacent teeth.




FIGURE 61: Nodule of cementum from apical

infection.

Compare with compact cementum
of tooth crown (below).
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FIGURES 62a and b: Lateral and ventro-dorsal

radiographs of Cz/C,
vertebral abscess.




No cases of Ydry socket" 1.e. alveolar osteitis or alveolitis
sicca dolorosa (Shafer, Hine and Levy, 1963) were encountered in
follow up examinations or reports from owners.

In a few cases the dental surgery resulted in qxcessiée orai
trauma. There was severe haemorrhage from the palatine artery in
two cases and although the artery could not be ligated the
haemorrhage was controlled by pressure from the wax plug. Large
fragments of mandibular alveolar bone were lost in four cases but
. no major mandibular fractures developed.

Following dental extraction of the primary apical infection
there was modification of occlusal contact to a greater or lesser
degree.. Care was taken to treat enamel points and acquired over-
growths at the time the diseased tooth was extracted and

subsequently six monthly dental prophylaxis was recommended to

prevent the formation of large hooks.

f) Pathology of Extracted Teeth A total of 123 cheek

teéth were available for study (56 maxillary and 67 mandibular
teeth). A considerable number were removed in multiple fragments
and were grossly contaminated following fracture and fragmentation
of the crown. Consequently only 69 teeth (26 maxillary and 43
mandibular) were examined in detail.

Twenty of the maxillary teeth (76.9%) were found to have
hypoplasia or caries of cementum with extension of the disease
process into the pulp and in some cases the coalescence of the
disintegration of the rostral and caudal lesions resulted in
fractu}e of the tooth (Figure 63 and Figure 64). In the majority
of mandibular teeth no primary factor was found for the presence

of the pulpitis and apical infections. The sequelae of pulpitis
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FIGURE 63: Fourth cheek tooth from an eighteen year old
pony mare.
Fracture of tooth as a result of caries of cementum.

FIGURE 64: Second mandibular tooth from a five year old
Thoroughbred.

Tooth fragments and nodules of cementum (C).




of the cheek teeth of the horse are summarised in Figure 65.
The pulp of the extracted teeth was malodorous and filled
with decaying food material so that most of the tooth substance
was dead (Figure 66). There was evidence of peripheral
cementoblast activity leading to thickening of the peripheral
cementum, which exhibited a smoothly irregular surface when
compared with that of a normal tooth (Figure 67). Secondary
dentine formation inside the pulp cavity was minimal in most
cases. In many decayed teeth secondary fractures occurred

through the dentine plane, detaching a lateral slab of enamel and

dentine from the labial aspect of the tooth.

Category 5: Declayed Eruptions

A total of 25 animals were diagnosed as suffering from
retarded or delayed eruption. The four wolf tooth cases and two
canine tooth cases were regarded as primary delayed eruptions
and were seen as gingival swellings, within which the dental
crown could be palpated (Figure 68). The wolf tooth cases were
2-6 years of age (normal eruption time 9 months) and the retarded
canine teeth were both found in 5 year olds (normal eruption
time 4-5 years). The wolf teeth were extracted and the gingivum
incised over the canine teeth and their subsequent eruption was
uneventful.

Delayed eruption of the permanent cheek teeth was usually
the result of a degree of dental overcrowding so that the crown
of the third cheek tooth was impacted. This resulted in the
formation of Y“eruption cysts' (Figure 69), with marked mandibular
and facial swellings in three year old animals. Whenever possible

the eruption was assisted by cutting the interproximal edges from
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FIGURE 66: Transverse section of decayed mandibular tooth.
Food debris packed into pulp cavity.

FIGURE 67: Transverse section of normal mandibular tooth
for comparison with Figure 66.




FIGURE 68: Impacted wolf tooth. Five year old Cob mare.

FIGURE 69: Three year old Highland pony with maxillary
swelling associated with "eruption cysts'".




the adjacent crowns using a dental drill. This was not efféctive
in all cases and subsequently dental fistulae developed up to two
years later (Figures 70a and 70b). 1In the majority of cases,
however, the mandibular and facial swellings (and rhinitis)

resolved spontaneously as root formation and eruption took place.

Category 6: Palatal Displacement of Third Cheek Tooth

Four cases of this specific maleruption were seen with
clinical signs of improper mastication and occasional quidding
(Figure 71). The only treatment given was to ensure that the

adjacent teeth were cut back at their interproximal edges.

Categozz 7: Tumours

One congenital maxillary cyst was seen in a one day old

Thoroughbred foal with left-sided facial distortion that prevented
it from sucking. Radiographic examination and dissection of the
specimen proved the disease to be multiple with a large left-
sided cyst, a smaller right-sided cyst and early cystic
deéeneration of both mandibles around the third deciduous tooth
(Figures 72a and 72b).

Two cases of ameloblastic odontoma were diagnosed in ponies
aged nine months and 15 months, but only one of these specimens
was available for detailed study. The tumours presented as slowly
enlarging maxillary swellings causing nasal obstruction and
discharge. Radiographs showed a variegated, radiodense mass from
which normal tooth structures were absent. After decalcification,
haematoxylin and eosin sections showed tissues of both epithelial
and mesenchymal origins (Figures 73a and 73b). The tumour was

seen to be made of epithelial follicles consisting of central

stellate cells bordered by columnar cells, resembling the enamel
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FIGURE 70a: Five year old part Arab mare.
Painful swelling of mandible and distension of
lamina dura of second tooth.

FIGURE 70b: After two years the swelling has regressed

but a dental fistula has developed.



FIGURE 71: Palatal displacement of the
third cheek tooth.



FIGURE 72a: One day old Thoroughbred with multilocular
maxillary cyst.

FIGURE 72b: Radiograph of 72a with displacement of cheek teeth.




FIGURE 73a: Ameloblastic odontoma in a nine month old
L e SR P

Shetland pony.
Epithelial and connective tissue tumour elements.

H and E x 110.

FIGURE 73b: Epithelial elements resembling ameloblasts.
H and E x 250.




organ. There was a stroma of fibrous tissue and calcified
dentine.

A single temporal teratoma (aural cyst, dentigerous cyst,
dental teratoma) was seen in an eight month old Thoroughbred colt
foal. The lesion measured 7 x 5 x 4 cm and dischargéd a sterile
mucoid fluid from the caudal margin of the ear. The tumour wasg
explored and a molar tooth-like structure, measuring

2 x 1.5 x 1.5 cm, was excised from the temporal bone (Figures

74ha and 74b).

Category 8: Miscellaneous

Table 11 lists the cases examined in this category.

a) Campylorrhinus lateralis Major facio-maxillary

reconstruction was undertaken in a six month old Cleveland Bay
colt foal. The nasal bones and septum were sectioned and the
maxilla divided submucosally in a vertical plane rostral to the
first cheek tooth. Steinmann pins supported by a fibre glass
cast were used to hold the maxilla in its corrected alignment
(Figures 75a and 75b). The foal was nourished by an indwelling
oesophagostomy tube, but died 14 days after surgery following a
peracute episode of colic. Post-mortem examination revealed

gross tympany of the small intestine. The second case in an

Arab filly foal was untreated.

b) Labial Tumours and c¢) Granulomata The diagnosis

of melanomata was based on their occurrence in grey animals and
the pigmented appearance of the tumour tissue. No biopsies were
taken and no treatment given. Contact was maintained with only

one case, a nine year old Highland pony with a diffuse plaque of

melanotic tumour originating at the commissure of the mouth on
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FIGURE 74a: Temporal teratoma in an eight month old
Thoroughbred colt.

FIGURE 74b

Surgical exposure of temporal tooth and
aural fistula.




No. of Cases

a) Campylorrhinus lateralis 2)
b) Labial tumours Melanomata A
Mast cell tumour 1
c) Granulomata Actinobacillosis 2
Inflammatory 2
d) Fractures Incisor area 6
Mandible 3
Maxilla 2
TOTAL 22

TABLE 11

Clinical Dental Discase:?

Category 7, Miscellaneous Diagnoses



FIGURE 75a: Campylorrhinus lateralis in a six month old
Cleveland Bay colt.

FIGURE 75b: Post operative appearance.




e

the left side and extending both rostrally into the chin and
caudally into the cheek. The tumour mass prevented normal bit
contact and the animal was destroyed after nine months due to
local growth. A post-mortem examination was not carried out.

Excision and/or excision and drainage of the other lesions,
together with antibiotic therapy, was effectivé.

d) Fractures Of eleven fracture cases two animals were
destroyed on humane grounds and nine were treated by conventional

osteosynthetic techniques using wires and short steinmann pins.

DISCUSSION

Most of the cases reviewed in this chapter were referred to
the author by veterinarians in general practice. Consequently the
classification of cases seen was inevitably biased towards the
more complicated or difficult dental problems. In general
practice dental prophylaxis (i.e. routine rasping of dental
arcades, etc.) is by far the commonest taék of the practitioner
(B.E.V.A. survey 1965). In this chapter categories 1 (bitting and
riding problems), 2 (general anaesthesia for dental prophylaxis),
3 (major irregularities of arcades), 5 (delayed eruptions) and
6 (palatal displacement of third cheek tooth) could be includ;d
under the broad subject heading of dental care. Some of the cases
illustrated the extreme forms of irregularity of wear that occur
with years of dental neglect. Such cases formed the material from
which earlier authors (Little, 1913; Harvey, 19§O;Merillat, 1921 ;
pPillers, 1933) suggested that many systemic disease problems
stemmed from oral disease. Pillers (1933) quotes Cadiot .and

Dollar as stating that chronic dental affections in the horse and



all large animals favoured obstruction of the large intestine and
may bring about impaction of the caecum. Leue (1941) established
a correlation between dental diseases and digestive disorders in
some of the horses he studied. However, in this series no
evidence was found to support Cadiot and Dollar, although six
animals were destroyed because of starvation resulting from

gross malocclusion. Horse owners, riders and trainers frequently
complain of bitting and riding problems that are attributed to
enamel points, dental eruptions, maleruptions, retention of
deciduous caps and wolf teeth. In many cases, however, it has
not been shown that improvement in performance stemmed from
treatment of a specific dental problem - with the exception
perhaps of misplaced wolf teeth and:retained deciduous caps that
rotate and severely ulcerate the buccal mucosa causing painful
bit contacts. Such problems occur in younger horses at a time
when they are likely to be undergoing schooling or re-=schooling.
The author feels, from personal daily observation of the feeding
and riding behaviour of a small number of horses, that good bit
contact is hindered by sharp points and such horses tend to be
messy feeders. In these cases there was an immediate improvement
after dental treatment.

The clinical signs of apical infections have been described
and the relationship between a specific symptom and the
anatomical position of the decayed tooth has been confirmed e.g.
dental fistulae were more commonly associated with mandibular
apical infections. There were 24 cases of maxillary sinus

empycema, which was 40% of all cases of maxillary dental disease.

In many cases the connection between caries of the central
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cementum and pulpitis was clearly shown in the maxillary teeth.

In the mandibular cheek teeth no clear aetio-pathogenesis was
established for apical infection and dental decay. There was a
marked difference in the mean age of the horses with diseases of
the mandibular arcade (mean 6 years) compared with tLose involving
the maxillary arcade (mean 10 years). This might - suggest that the
origin of mandibular infections was a delayed eruption and
subsequent degeneration of the eruption cyst described by
Eiscenmenger (1959) as alveolar periostitis in young horses

(Figure 4 and Figure 66). In both the upper and lower jaw the
majority of infected teeth were rostral in position, with 63 of the
79 infected mandibular teeth being either the second or third tooth.
It could be implied that this is further evidence to support the
theory that delayed eruption or overcrowding is of primary
aetiological importance in the development of mandibular apical
infections as these are the teeth most commonly seen with large
"eruption cysts''. In the upper Jaw no apical infections of the

two caudal cheek teeth were seen. Descriptions of the particular
techniques (using a wry-necked punch) necessary to repulse either
the fifth or sixth cheek tooth have been recorded (Cook, 1965),

but few such cases have been listed. Hofmeyr (1960) was of the

opinion that the fourth cheek tooth was more frequently diseased
because it erupted earlier than the other cheek teeth (at 10-~12
months of age) and consequently was subjected to greater trauma.
Of the maxillary tooth root infections described here the third
tooth was more frequently diseased than was the fourth (Table 10),
and it could again be suggested that delayed eruption and
subsequent apical osteitis might be important in the pathogenesis

of maxillary dental decay.



In this series all dental extractions were carried out under
general anaesthesia and the clinical importance of radiography,
both pre-operatively as an aid to diagnosis and post-operatively
to check on root and socket sequestra, has been emphasised.
Section of a number of these root nodules provedthat‘;hey were
discreet nodules of cementum presumably forming as a protective
mechanism. Similarly secondary dentine was found lining
diseased pulp cavities.

Dental wax as a plug for the alveolus was found to be more
effective and easier to use than was gutta percha. In some cases
as the trephine site was irrigated daily, partial. displacement
of the wax plug and loss of 1ts integrity as a protective barrier

was noted. In these cases the animal was re-~anaesthetised and

the plug replaced. It was also noted that despite thorough
alveolar currettage up to 20 per cent of horses required further

sockel surgery after a period of up to 15 months in some cases.

CONCLUSIONS

In a referral equine clinic the dental problems most
frequently encountered were the result of apical infections,
pulpitis and dental decay. During the treatment of 135 cases of
apical infoction, 123 disocased teoeth werce eoxtracted. The clinical
signs associated with dental disease in the horse may be summarised

as follows:
1) delayed eruption or maleruption

2) irregularities of wear leading to malocclusion
and quidding

3) apical infections associated with dental figtulae
or sinus empyema and facial swelling

;) congenital or neonatal dental tumour development.



GENERAL DISCUSSION AND CONCLUSIONS

The early Eocene ancestor of Equus caballus was only
26 inches in height and had simple teeth. An animal twice this
height (52 inches or 13 hands) is not twice but is approximately
eight times heavier and therefore needs about eight times as
much food to maintain this body weight. As the environment
changed to provide food of the appropriate quality and quantity,
there were corresponding modifications of tooth structure
involving the processes of molarization, reser;e crown formation
and continuous eruption with the development of crown cementum.
These changes allowed the horse to become a grazing rather than
a browsing animal and to grow up to 60 inches high in the wild.
There is cvidence that dental evolution is still continuing in
the domestic horse as shown by the regression of the first
premolar (or wolf) tooth. Only 13 per ceﬁt of specimens had
wolf teeth in the dental disease survey and comment was made
that this low incidence could have been the result of previous
dentistry, since the routine extraction of wolf teeth is a common
practice. However, of the Thoroughbred foetal skulls examined
radiographically only 20 per cent contained wolf tooth anlages
whereas an incidence of almost 100 per cent was seen in the adult

skulls of the Plains Zebra (Cook, W.R., 1974, personal

communication). In this species it was not uncommon to find that
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the maxillary wolf teeth were large enough to make occlusal contact

with the first mandibular cheek tooth (PM2) and were therefore
still functional, but had often been lost by 18 years of age.

It has been suggested (Little 1913; Harvey, 1920; Merillat,
1921;: Colyer, 1931,.Shutt1eworth, 1948, Hofmeyr, 19665 that |
domestication, with the development of chaff, grain and bran
feeding of working horses, was responsible for the occurrence
of many severe forms of primary dental and secondary systemic
disecases. Although there have been further changes in management
practices in the past few decades, the results of the dental
survey prescnted here highlight the importance of periodontal
disease just as did Colyer's survey of draught horses in London
in 1931. Any factors interfering with normal occlusion have been
ghown to result in degeneration of the gums and periodontal
gtructures. Therefore, irregularities of wear of the dental
arcades with the formation of enamel points and buccal
ulcerations sﬁould be routinely corrected to prevent stagnation

of food and the initiation of the inflammatory process that is

the basis of periodontal disease in the horse. Both Harvey (1920)

and Baker (1970) noted a peak in the incidence of periodontal
discase during the ﬁeriod of eruption of the permanent dentition
with a subsequent amelioration of the condition (Figure 23).

The results presented in Chapter II (cementogenesis),
Chapter III (dental disease survey) and Chapter V (clinical
dental disease) confirm that the disease, previously described
as caries (Colyer, 1931; Hofmeyr, 1960) is a unique and very
common discase of the maxillary cheek teeth of the horse. 1In

agreement with Joest (1926) the author has concluded that the

-

_ in

Mﬂ._w** 25w A
. : A

= BT I Ty

o Pl i Lmmaima,  —



condition is best described as caries of cementum. Epidemiological
studies in man are aimed at introducing methods of controlling
mouth acids or strengthening enamel but prevention along these
lines is unlikely to be feasible in the horse. It has.been shown
that hypoplasia of the central cementum is a very important factor
in the high incidence of the disease. The cheek teeth of the
Plains Zcbra show central cement lake lesions identical to those
of the domestic horse (Cook, W.R., 1974, personal communication).
In Equus caballus all the developing upper cheek teeth examined
contained immature or hypoplastic cementum in the depths of the
enamel invagination. Hofmeyr (1960) suggested that the fourth
cheek tooth (Ml) was more severely effected because of its early
eruption and its subsecquent exposure to a longer period of contact
with fermenting foodstuffs. This appears to be unlikely and it is
suggested that its carly eruption in fact enhances the degree of
hypoplasia of cementum present and thus predisposes the fourth
tooth to a more severe lesion. Since it has been seen that the
formation of cementum is incomplete at the time of eruption of the

maxillary cheeck teeth and that occlusal contact breaks the

gubernacular blood supply thereby inhibiting further cementogenesis:

within the cnamel invaginations.

Fortunately the caries lesion is usually benign in that it
is confined to the cementum of the enamel invagination but
expansion of the lesion may lead to pulpitis. It is thought that
such expansion is probably due to the action of cementolytic
acids produced by the fermentation of foodstuffs but this

hypothesis has not been proved in these studies.

86



In the cases of clinical dental disease apical and
periapical infections were found in almost equal numbers in
upper (60) and lower jaws (75). Support is given to the
observations of Paine (1909), Eisenmenger (1959) and Hofmeyr
(1960) that many cases of so-called alveolar periostitis in
young horses are the result of retarded eruption and subsequent
cystic periapical degeneration. Although Cook (1965) classified
such infections into three clinical categories i.e. mandibular
fistula, maxillary osteitis and maxillary sinus empyema, and
the cases described here could also be sub-divided into these
catcgories, it has been shown quite clearly that the pathology
of the periapical rcaction was the same in each class.
Periapical changes associated with impaction consist of sterile
granulomata which open into fistula, develop secondary infections
and spread to a pyogenic pulpitis and tooth necrosis.

In some periapical reactions cementogenesis was stimulated,
regulting in the formation of nodules of cementum. In
continuously erupting tceth the cementoblast layer of the root
and reserve crown remains active to facilitate the rearrangement

attachment of the fibres of the periodontal ligament. A
modification of this process was responsible for the formation
of the nodules described above and is assumed to be a protective
mechanism, as is the formation of secondary dentine in cases of
pulpitis.

Continuous cruption of the reserve crown balances the loss
of arcade as a result of the forces of wear. The reserve crown
is tapered to the root and eruption is facilitated by the
deposition of new cementum.and the incorporation within it of

periodontal fibres linking the alveolar bone and cementum.
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