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SUMMARY

A Comparison of Equine Dental Abnormalities and their Treatment found in Various
Horse Species

The purpose of this study was to analyse dental abnormalities and their treatment in a group of
equine patients. The oral cavities of 17 standing, sedated horses were examined for dental
evaluations and treatment. The horses were classified according to their age: immature horses
(2-5 years of age), mature horses (6-14 years of age), and senior horses (15-25+ years of age).
The abnormalities detected in the horses were divided into two categories: common
abnormalities (73,2%) and uncommon abnormalities (26,8%). The most frequent common
dental abnormalities detected in the horses were enamel points, oral lacerations, infected teeth,
hooks, fractured teeth, exaggerated transverse ridges, and periodontal disease. These frequent
abnormalities affected all the age groups. From the study, it was found that the most prevalent
treatments performed were teeth extractions (54,5%) and floating (22,7%). Other less frequent
treatments included: tumour removal (9%), diastema widening (4.5%), cleaning of periodontal
pockets (4.5%), and trephination (4.5%). The study showed that dental abnormalities can affect
the riding performance of many horses, therefore it is important that horses have their teeth
examined by a veterinarian every 6 months and more frequently as horses age.

Key words: horse, dental evaluation, dental abnormalities, treatment
SANTRAUKA
Skirtingy arkliy veisliu danty pakitimy, bei taikyto gydymo palyginamoji analizé.

Sio tyrimo tikslas buvo iSanalizuoti rastus danty pakitimus, bei gydymo metodus, taikytus
tiriamajai arkliy grupei. IS viso istirta 17 arkliy, kuriems, suSvirkstus raminamyjy, buvo atliktas
dany biiklés jvertinimas, bei taikytas rasty pakitimy gydymas. Arkliai buvo suskirstyti j tokias
amziaus grupes: nesubrend¢ arkliai (2- 5 mety amziaus); subrendge arkliai (6-14 mety amziaus)
ir vyresnieji (15-25 + mety amziaus). Nustatyti danty pakitimai buvo suskirstyti i dvi grupes:
iprasti pakitimai (73,2%) ir nejprasti pakitimai (26,8%). Dazniausiai nustatyti tokie jprasti
arkliy danty pakitimai kaip: astrus kapliy ir kriminiy danty krastai, pléstinés Zaizdos, infekuoti
dantys, astris uzkarbiai, 1dze dantys, astrios skersinés keteros, periodonto liga. Sie dazni arkliy
danty pakitimai buvo nustatyti visoms arkliy amziaus grupéms. Atlikus tyrimg buvo nustatyta,
jog dazniausiai buvo atliekamos Sios danty tvarkymo procediiros: danty Salinimas (54,5%) ir
danty lyginimas (22,7%). Kitos, retesnés gydymo procediros: augliy Salinimas (9%),
diastemos praplatinimas (4,5%), periodonto kisenéliy valymas (4,5%) ir trepanacija (4,5%).
Sis tyrimas parodé, jog danty pakitimai gali jtakoti daugelio Zirgy jojima ir todél labai svarbu,
jog arkliy danty tyrimas bty atlieckamas kas 6 ménesius, o vyresniems zZirgams ir dazniau.

Raktazodziai: arklys, danty ivertinimas, danty pakitimai, gydymas.



INTRODUCTION

Equine dentistry is of major importance in the equine veterinary practice. Many health
and performance problems in horses are a direct result from dental disease or abnormalities. It
is reported in a survey by the British Equine Veterinary Association (1), that up to ten per cent
of equine clinical cases involved dental-related work. Dental abnormalities affect horses in all
age groups, and in some cases, the age of the horse reflects the degree and frequency of dental
care required. It is important for foals to be examined shortly after birth and periodically during
the first year to diagnose and correct congenital dental abnormalities. Horses that are going into
training, especially two and three-year-olds, are required to have a comprehensive dental
check-up. To prevent maleruption abnormalities, horses aged between two and five years may
require more frequent dental examinations than older horses. Holohan states that senior horses
are at an increased risk of developing periodontal disease, therefore a thorough dental
examination is required at least annually in mature horses. Horses aged over twenty years
should receive a dental evaluation and nutritional counselling at least annually to maintain their
conditioning and their quality of life. It is noted by Holonan, that any abnormalities that are
detected when the horse is eating such as quidding, disinterest in food, eating slowly, tipping
the head to one side, warrant an oral examination by a veterinarian. In addition, an oral
examination is required when the horse has discomfort during riding and presents signs such
as resistance to the bit or bridling, hypersensitivity in the bridle, head tossing, and holding the
bit between the teeth (2). Holonan states that other dental abnormalities that require an oral
examination include: swelling of the face, jaw or mouth tissues; blood from the mouth;
excessive salivation; nasal discharge; facial asymmetry; and loss of body condition. It is
explained by Easley and Henderson that dental abnormalities are common occurrences in
horses and any dental issue that makes eating difficult could affect the general body condition
of the animal (3, 4). The most common dental abnormalities that occur in older horses are
dental attrition and sharp enamel points, which are due to irregular wears of the occlusal
surfaces of the grinding teeth (5,6,7). Dental abnormalities are defined as any deviations from
the typical tooth morphology and development (8,9,10). In addition, dental abnormalities may
be inherited or acquired during the horse’s life-time (8,9,10). Acquired dental abnormalities
may be caused from individual behaviour and feeding patterns, diseases, trauma, etc. It is noted
by Spasskaya that inherited dental abnormalities are classified as oligodontia, polydontia,
orthodontia, abnormalities in the shape of the dental crown, and hypo- or hypertrophy of teeth

development (11). The objectives and tasks of the thesis are:



e To be able to perform a full mouth examination of the horse using a full mouth
speculum.

e To learn how to diagnose and treat equine dental abnormalities.



REVIEW OF LITERATURE

Aging and anatomy of equine teeth

An important consideration when predicting a horses useful working life, when
purchasing the animal, for insurance policies and for the prognosis of diseases is the estimation
of the horses age (12). The lower incisors are the most appropriate teeth for estimating the age
of the horse. The premolars and molars can also be used for the estimation of the age of the
horse, however their use is limited due to their distal position in the mouth. The main criteria
when determining the age of the horse by its incisor teeth are the eruption dates and the changes
in appearance of the occlusal surfaces. In addition, Muylle states that the deciduous incisors
are smaller than the permanent incisors. The occlusal tables of the deciduous incisors are oval
and their crowns are white. The permanent incisors are larger and have a more rectangular
occlusal table and their crown surface is yellowish and covered in cement.

The dental star is a yellowish-brown structure on the occlusal surface of the teeth. The
dental star appears as a linear stripe in young horses. As the horse ages, the dental stars become
oval and then round and moves toward the centre of the occlusal table. Another feature that
assists with age estimation is the disappearance of the cups. Muylle states that the infundibulum
is an enamel infolding in the occlusal surface of the equine incisor. The superficial portion of
the infundibulum is known as the ‘cup’ as it is either empty or filled with food particles. The
bottom part of the infundibulum is filled with cement. As the tooth gradually wears away with
age, the cement layer is brought to the surface. The exposed cement core and the surrounding
enamel ring are called the ‘mark’. The shape of the mark in younger horses is oval while in
older horses the shape of the mark becomes smaller and rounder. Eventually, with age with
enamel spot disappears from the occlusal surface (12). The angle formed by the upper and
lower incisor teeth meeting is called the angle of incidence and is used as another indicator of
age estimation as stated by Muylle and both Wayne Loch and Melvin Bradley (12,13). The
angle of incidence changes from about a 180 degree’ angle in young horses to a less than right
angle with aging. In addition, Wayne Loch and Melvin Bradley state that a hook appears on
the caudal edge of the upper corner incisor at about seven years of age. This is because the
caudal edge of the upper corner can sometimes exceed the occlusal surface of the lower corner
(12). As stated by Muylle, the notch can disappear later as aging progresses.

The Galvayne’s groove is a dark or brownish groove on the upper corner incisor teeth.
It is a subtle indicator that can assist with the aging of a horse over ten years of age. This is a

groove that appears near the gum line of the corner incisor. It begins at centre of the outer
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surface of the tooth in a 10-year-old. At 15 the groove extends half way down the tooth, at 20
it extends the entire length of tooth, at 25 the upper half of the groove is gone so a groove

appears only in the bottom half and at 30 the groove is completely gone (14).

Dental aging in different horse breeds

It is suggested in many standard textbooks that the above mentioned characteristics are
an accurate way to determine the age of a horse by its teeth (15,16). However, a study which
was conducted by Richardson et al (17) gives serious doubts that the age of the horse can be
accurately determined by examining its teeth. The study involved examining a large group of
horses by experienced clinicians and a computer model. There was little difference between
the accuracy of the two methods however, neither method accurately estimated the actual age.
The study points out that accuracy in determining the age of horses declines with age.
Information such as breed, sex and nutrition is not provided in most standard textbooks when
examining horses, however anatomical, environmental, physiological and behavioural
differences between individual horses ensures differences in dental wear (18). The breed and
type of horse involved may also contribute to inaccuracies in the dental aging system. As stated
by Eisenmenger and Zetner (19), the teeth of Thoroughbreds erupt earlier than the teeth of
Lipizzaners and coldblood horses. Eisenmenger and Zetner also mention that teeth of ponies
have different eruption and wear rates than horses. To accurately determine a horses age, one
must register all dental features and take into account any clinical factors that may have
influenced aspects of the horse’s teeth (12).

Generally, the central incisors erupt during the first week of life, the middle incisors
emerge around four to six weeks of age and the corners erupt between the sixth and the ninth
month of life. However, this differs in Shetland ponies as the middle incisors erupt at four
months of age and the corners erupt between twelve and eighteen months of age. The eruption
of permanent incisor teeth is nearly simultaneous in the upper and lower incisors. The
permanent teeth of Arabian horses emerge at 2.5, 3.5, and 4.5 years of age of the central, middle
and corner incisors, respectively. However, in Standardbreds and in Belgian draft horses,
eruption occurs later at nearly three, four, and five years of age. Eruption of the permanent
incisors in mini Shetland ponies is further delayed by two or three months. The canine teeth
emerge at about five years of age in male horses, but are generally absent in mares. Dental stars
first appear in the central, then the middle, and then in the corner incisors. They appear on the
central, middle and corner incisors at five, six, and seven years, respectively in Standardbreds

and Arabian horses. They appear slightly earlier in mini Shetland ponies and in Belgian draft
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horses at 4.5, 5.5, and 6.5 years for the central, middle and corner incisors, respectively. It is
not reliable to use the disappearance of the cups as a feature in age determination since in all
breeds, the cups disappear around age six and seven. The cups on the middle incisors disappear
at around seven and eleven years and on the corner incisors they disappear between nine and
fifteen years of age. At the age of six and seven, oval marks appear on the central incisors. In
Belgian draft horses, oval to triangular marks appear at seven and eight years, in Arabian horses
and Standardbreds, the marks are oval from eight to ten years and in mini Shetlands from ten
years onwards. Rounded marks begin to appear on central incisors at nine to ten years in
Belgian draft horses, at thirteen to fourteen in mini Shetlands and Standardbreds, and at fifteen
to seventeen years in Arabian horses. The marks begin to disappear on the central incisors at
ages 12— 15, and on the middle and corners at ages 14 — 15 in draft horses. The marks disappear
at ages 15, 16 and 17 in the central, middle and corners, respectively in mini Shetland ponies.
In Standardbred horses, they start to disappear at age 18 on the centrals and at ages 19 and 20
on the middle and corner incisors. In Arabian horses, they only begin to disappear from age 20
(12). According to Muylle, the Galvayne’s groove appears in horses that are over 11 years of
age. However, Muylle states that the Galvayne’s groove is of little importance in determining
the age of horses.

It is revealed from a comparison of dental criteria of different breeds that in mini
Shetland and draft horses, the incisors are more liable to attrition, whereas the incisors of
Standardbred horses wear faster than the incisors of Arabian horses. Dental wear can also be
influenced by other factors such as injury, disease, environmental conditions, heredity, and

quality of food (20).

Dental disease and Pathology
Craniofacial abnormalities

Growth abnormalities of the craniofacial bones can develop in foals which can cause
malocclusion of their teeth and possible permanent changes in dental function (21). Overjet,
also known as ‘overshot jaw’, is a term used to when the occlusal surface of the upper incisors
project rostral to the occlusal aspects of the lower incisors and to some degree, overjet can be
seen in many horses. If left untreated, overjet can develop into a more severe case known as
overbite where the upper incisors then lie directly in front of the lower incisors (‘parrot mouth”).
Overjet and overbite are undesirable in show horses, but unless contact between opposing

incisors is totally absent, there will rarely be problems in prehension (22). The upper rostral



incisors of affected horses develop a convex appearance, which should be reduced (22,23). To
prevent pulpar exposure, the reduction of the upper incisor occlusal surface should be done in
stages by floating the teeth. This process may require sedation. For more severe cases of parrot
mouth, orthodontic techniques are used which include wiring and/or plating the mouth. The
wiring requires many general anaesthetics as the jaw grows, so the orthodontic wiring
programme becomes quite expensive and will need to continue for months to years. It needs to
be commenced when the foals are young, but the foal needs to be able to eat creep feeds such
as pellets and chaff. The wiring method works by restricting the growth of the maxilla,
therefore the mandible is allowed to catch up in growth (24). Underjet, also known as
‘undershot jaw’ is not commonly found in horses and it is only of clinical significance if there
is a total lack of occlusion between incisors (21). Dixon stated that underjet is more commonly
found in donkeys than in horses. Wry nose is forward (rostral) deviation of the maxilla and the
septal deviation. It can result in disturbances to nasal airflow and uneven eruption of the
incisors and cheek teeth. Mild cases may correct on their own, but severe cases could require
surgical intervention. These cases require frequent dental care to balance incisor and cheek

teeth overgrowth; and while the treatments are temporary, these conditions are permanent (26).

Disorders of dental development

Diseases of dental development can involve either the deciduous or permanent incisor
teeth. Hypodontia is an uncommon developmental disorder that causes reduced tooth numbers
of equine teeth. Trauma, disease or excessive wear are the main causes of hypodontia (21). As
noted by Dixon, the condition usually affects the permanent teeth and the main concern is
balance or reduction of the opposite tooth as it erupts unopposed.

Polydontia, also known as supernumerary teeth, is a disorder where extra teeth develop
usually at the edges of teeth margins. The extra teeth commonly develop at the outside of the
upper and lower incisor rows and at the beginning or the ends of the cheek teeth rows. They
can occur on the lingual or buccal aspects of the cheek teeth rows or they can occur in line with
normal teeth. Supernumerary teeth may arise from excessive tooth development or from the
splitting of a tooth bud. Supernumerary teeth typically appear during permanent tooth eruption
(27). For this reason, they are often confused with retained deciduous caps and a radiograph
may be needed to differentiate the two. Supernumerary teeth are most commonly seen in the
premaxillary incisors (28), and it is more common to find supernumerary incisors then it is to
find supernumerary cheek teeth (29,30). Supernumerary incisors can result in overcrowding,

displacement of normal teeth and uneven wear. They can usually be managed with routine
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reduction twice a year. Supernumerary cheek teeth most commonly develop at the caudal
aspect of the maxillary cheek teeth rows. However, it is not uncommon for them to develop
medially, laterally or rostral to the upper and lower cheek teeth rows. Supernumerary cheek
teeth are more often seen when the normal permanent cheek teeth are erupting. Their abnormal
positions result in large interdental spaces, feed packing and painful periodontal disease. The
teeth will most likely erupt unopposed causing a space to form between itself and adjacent
teeth. Oral extraction is the preferable treatment if possible. If this is not possible, the crown is
reduced to prevent soft tissue trauma and the diastema is widened to prevent food packing and
periodontal disease. This can be difficult in the back of the mouth (21). It is recommended by
Dixon, that they caudal supernumerary teeth should be carefully evaluated with intra-oral tools,
such as a good light source and a dental mirror, and radiography to determine their effect on
adjacent teeth and nearby sinuses.

Dental dysplasia is the abnormal growth and/or development of a tooth or teeth (31).
As stated by Easley, this may result in a tooth that is irregularly shaped that does not normally
fit into a dental arch. Entrapment of food and periodontal disease may develop when the teeth
do not fit properly into the dental arch. In dental dysplasia, abnormal formation of the tooth
can involve all the tissues or only a single tissue. In addition, Easley notes that enamel acts as
the scaffolding and template for the deposition of cementum and dentine, therefore when
enamel is dysplastic, cementum and dentine become dysplastic as well. Abnormally shaped
teeth and branched pulp horns have been associated with abnormal morphology of enamel.
Enamel hypoplasia may be idiopathic or it may develop when certain drugs or chemicals are
administered to a dam during gestation. In cemental hypoplasia, the infundibular portion of the

tooth is usually affected (31).

Retention of deciduous teeth

The horse has 24 deciduous teeth to shed, 12 incisors and 12 premolars. Deciduous
teeth that are retained in the growing equine mouth can cause several problems. Retained
deciduous incisors can cause displacement of erupting permanent incisors and if retained long
enough, they can cause permanent changed to the position of the permanent incisors. Retained
deciduous incisors should be identified early on oral examinations. The earlier they are
identified, the easier it is for them to be removed and with minimal side effects (21). It is further
explained by Dixon that retained deciduous incisors that have short reserve crowns and that are
firmly attached can usually be extracted using dental elevators and forceps. He adds that this

must be done under sedation and appropriate regional nerve block. In addition, Dixon explains
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that for retained incisors with very long reserve crowns to be extracted, it is necessary to do
resection of the alveolar wall. Another point is stated by Alexander that it is more difficult to
extract deciduous incisors that are retained on the lingual aspect of permanent teeth, therefore
it may be necessary to ground out their crowns (32).

Retained deciduous cheek teeth, “caps”, are normally shed at 2.5, 3, and 4 years of age
for the first, second and third premolars respectively. When the caps are loose they should be
removed. Retained deciduous caps can become displaced laterally and lodge between the cheek
teeth and the cheek resulting in painful, malodorous cheek pockets. Loose caps are removed

with cap extractors and they can be easily identified on oral examinations (21).

Abnormalities of wear

When the occlusal surfaces of opposing teeth come into occlusion and grind off each
other it is the start of attrition or normal tooth wear (33). Uneven dental wear results from
asymmetrical positioning of the jaws or of individual teeth. Enamel overgrowths on the buccal
aspect of the maxillary cheek teeth and on the lingual aspect of the mandibular cheek teeth can
often develop in horses. This is due to the fact that their maxillary cheek teeth are wider than
their mandibular cheek teeth (34). Soft tissue ulceration may develop from these sharp points
and in severe cases clinical signs may develop such as biting problems and quidding (34). If
cheek teeth overgrowths are not managed by routine dental flossing, a condition known as
shear mouth may develop (35,36). Shear mouth is when the surface angles of the cheek teeth
which should be around 15 degrees, are angled at greater than 45 degrees. A shear mouth will
occur when the horse is only using one side of its mouth to grind its food. As a result, one side
is being worn at a faster rate than the other.

Wave mouth describes uneven wear of the molar arcades that create an effect that looks
like a roller coaster. A possible cause of wave mouth could be due to the differential rate of
cheek teeth eruption between different cheek teeth in a row (37,38), but it is more likely that
the cause of wave mouth is multifactorial (21). The “longer” teeth in a wave mouth will
continually grind down the opposing teeth and, if not kept in check, can completely obliterate
the opposing teeth and ulcerate the gingiva. With dental floating, the high teeth are lowered to
allow the low teeth to grow. Although annual dentals will prevent a wave from worsening, a
wave mouth is not typically ever “corrected”, as they will always trend toward a wavy mouth.
It is noted by Dixon that restricted mastication, and concurrent dental and periodontal disorders

commonly develop in severe cases of wave mouth.
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A step is where a tooth is dominant over its opposing counterpart. There are many
causes including retained deciduous teeth or missing teeth. The dominant tooth should be
reduced so that it does not create a painful problem by impinging on soft tissue or a
compromised tooth. Overgrown teeth may be rectangular or triangular-shaped (39). Dixon
notes that these overgrown teeth may develop into wave mouth or shear mouth as they interfere
with normal mastication. In addition, he states that oral pain may develop from these
overgrowths and the horse may show symptoms such as quidding, halitosis, and weight loss.

Smooth mouth is the loss or reduction of enamel ridges that normally develops in older
horses due to dental attrition (40). A smooth occlusal surface that contains mainly cementum
and dentin and with minimal protruding enamel develops with this condition. The teeth become
ineffective at grinding and become rapidly worn as there is no longer hard enamel to protect
the exposed cementum and dentin (41). It is stated by Dixon that young horses can also
occasionally develop smooth mouth if there is not enough enamel infolding of peripheral
enamel, if there is an absence of maxillary cheek teeth infundibula, or if enamel dysplasia is

present.

Periodontal disease

The disease that is regarded as the most painful dental disorder of horses is periodontal
disease (21). Periodontal disease is the inflammation of the supporting tooth structures such as
the gingiva, periodontal ligaments, cementum, and alveolar bone (42-44). Liyou describes that
periodontal disease can be divided into gingivitis and periodontitis. He explains that gingivitis
is inflammation of the gingiva that is reversible whereas periodontitis is inflammation of all of
the supporting structures of the teeth (gingiva, periodontal ligament and alveolar bone) and is
often irreversible. In horses aged between 2 and 5 years, a physiological periodontitis is
occurring as they are shedding their deciduous teeth and the permanents are erupting. Once
eruption is completed this normally resolves (45). In addition, Liyou notes that gingivitis is a
precursor of periodontitis. The most common predisposing factors for gingivitis in horses are
sharp enamel points and excessive transverse ridges. Liyou explains that once sharp points are
present, pain results in reduced lateral excursions. Larger food particles will produce trauma to
the gingivae as the mastication of larger food particles is reduced (45). As feed material does
not move properly through the mouth, feed particles can become trapped in places, and in time
fermentation begins. Liyou explains that food particles can be forced into spaces when an
excessive transverse ridge is present opposite the interproximal space on the opposing arcade,

and mastication forces those teeth in the opposing arcade apart. He adds that continuation of
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this combined with fermentation of the food results in periodontal disease and diastemata
formation. Mild gingivitis in horses can also be caused by Gastrophilus sp (Bot Fly) larvae
(45). Liyou further explains that the palatal interproximal gingiva is affected, and the larvae
cause pockets up to 5 -10 mm deep. Edema and inflammation of the marginal gingiva develops
with gingivitis. Bacteria and food particles are able to enter into the sulcus around the tooth
and then into the periodontal space. The tooth begins to lose attachment and periodontal
pockets begin to form (45). Liyou describes that chronic inflammation also leads to loss of the
alveolar crestal bone, which adds to the pocket development. The condition deteriorates as food
fills in these pockets. The tooth eventually becomes loose which eventually leads to loss of the
tooth. Teeth that become loose must be extracted. To treat periodontal disease, it must be done
in the early stages by correcting the underlying condition and cleaning out the pockets and in
some cases antibiotic therapy may be appropriate (45). Liyou explains that when removing
trapped feed from pockets and in between teeth, it is usually more useful to use a high pressure
water jet spray than dental picks or forceps. He adds that it is recommended to apply
chlorhexidine after the trapped feed is removed which will result in antibacterial action for up
to 48 hours. Liyou describes that for very difficult patients, sedation, application of a speculum
and direct treatment every 2 days for 2-3 weeks may be the most effective solution. In addition,
he states that in severe cases, antimicrobial oral powders such as trimethoprim (TMPS) or

doxycycline may be warranted for 1-3 weeks.

Dental caries

Dental caries, also known as tooth decay, is caused by the acid which results from the
fermentation of carbohydrates. Saliva helps by preventing the formation of tooth decay due to
the production of saliva, which neutralizes the pH (46). DuToit states that there are two types
of dental caries in horses that can lead to severe dental disease. The first type, which is more
common, are equine infundibular caries (46). DuToit explains that infundibulae are the enamel
infoldings in the upper cheek teeth and all of the incisors. A developmental problem that is
occasionally seen in horses which results in the incomplete filling of the infundibulae by dental
tissue may predispose to infundibular caries as food becomes impacted and bacterial
fermentation begins in the defect (46). DuToit states that this is most commonly seen in the
mid and back upper cheek teeth. The bacteria can then spread to the dentine and eventually
cause a tooth root abscess. Tooth fractures can develop as the caries weaken the tooth (46). It
is stated by duToit that severe complications can develop such as tooth root infection or

bacterial sinus infection, once a tooth is fractured. If the caries are identified in the early stages,
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the treatment involves cleaning out and filling the cavities with dental filling material. This
prevents food to become impacted in the defects which then prevents the spread of bacterial
disease. Extraction of the tooth is required if tooth is weakened or if there are changes in the
roots of the tooth (46). DuToit describes the second type of dental caries in horses which are
peripheral cemental caries. In addition, it is described by duToit that loss of peripheral
cementum can result in periodontal disease, increased rate of tooth wear or fracture of exposed
brittle enamel and loss of function. It is further explained by duToit that equine generalized
caries can be influenced by a number of factors such as high simple-carbohydrate diet, short
duration of eating time, pH of diet, individual animal variation and the presence of specific oral
bacteria. In addition, to slow down the progression of the disease, it is recommended to increase
access to forage/ hay, making sure that the horse does not go for a long period of time without
roughage and decreasing the proportion of dietary simple carbohydrate (such as barley and

oats). Severe cases may be treated by repeated chlorohexidine mouthwashes (46).

Tooth fractures

The incisor teeth are moat susceptible traumatic fractures in horses, and although these
types of fractures are rare in horses, they are often caused by damage from falls, kicks or mouth
play behaviour (47). Barnett notes that cheek teeth fractures are more common in horses with
no obvious history of trauma. In addition, cheek teeth fractures are often secondary to other
problems such as infundibular caries or disease of the pulps. Loose fragments or sharp edges
from the fractured teeth may cause oral pain during mastication (47). Another point is explained
by Dixon that serious problems associated with cheek teeth fractures include anorexia or weight
loss and buccal food impaction. Cheek teeth fractures are often associated with quidding,
behavioural problems (including biting), and halitosis. In addition, Dixon explains that in some
cases, infection from the fractured cheek tooth can cause severe infection of the supporting
bones and sinuses, noted by bony swellings and nasal discharge. According to Dixon, 40% of
cheek teeth fractures are asymptomatic. Treatment of fractured teeth varies widely depending
on type of fracture. Diagnosis of tooth fractures requires sedation, thorough examination and
sometimes x-ray. Teeth that are badly fractured may require extraction. Less severe cases are
managed by removal of loose fragments, tetanus protection and antibiotic treatment. The
opposing tooth is reduced to prevent pressure on the fractured tooth. Damaged tooth can be
stabilised using wire bridges if necessary. A soaked concentrate diet in the short term may be

necessary to allow the tooth to rest and heal (48).

14



Dental and oral examination of the horse

According to Pence, a thorough dental examination in the horse begins by obtaining the
pertinent history, performing a physical examination, and by determining the horse’s body
condition score. It is important to attempt to rinse the horse’s mouth, estimate its age, and
identify any incisor abnormalities before sedating the horse for an oral examination. The next
step is to examine the lips, gingiva, incisors tongue and the bars of the mouth. The rostro caudal
movement of the mandible is then assessed by raising and lowering the horses head and
viewing the incisors from one side of the horse. The normal range of movement for different
breeds of horses is between 2 mm-10 mm (49). Pence explains that to inspect and perform any
procedures involving the cheek teeth, it is necessary to sedate the horse, for example, using
detomidine at 0.01 to 0.02 mg/kg intravenously. A dental speculum is then inserted after
waiting 5 minutes. Easley recommends to support the horse’s head at a sufficient height using
a dental stand. In addition, Easley notes that good illumination is critical to examine the oral
cavity. A powerful headlight or a battery-operated light that attaches to the upper incisor plate
of the speculum allows both hands to be free for intra-oral procedures and provides good
illumination (50). Pence notes that to reduce irritation to the horse’s it is recommended to
frequently wet the clinician’s hands, arms and instruments with water. In addition, to help
minimize contamination of the clinician’s skin with bacteria from the horse’s mouth it is
suggested to wear gloves (49). Pence explains that the use of a dental mirror allows closer
examination of the cheek teeth and gingiva. Easley notes that using a blade retractor fitted with
an illuminator aids in the evaluation of the buccal recesses. Also, a basket retractor may be
used to keep the tongue and buccal mucosa away from the teeth which allows good visual
access to the last few cheek teeth (50). The oral soft tissues such as the palate, tongue and
buccal mucosa should be observed. The conformation, position, number and any abnormalities
of the teeth is evaluated (50). Easley states that a dental pick with a long shaft is used to probe
the four corners of the cheek teeth and to detect and clean out periodontal pockets. To measure
the gingival pocket depth, which is normally from 0.5-12 mm in horse, a calibrated pick is used
(50). In cases of periodontal disease, the gingival pocket depth measurements have been shown
to significantly increase at the corners of the teeth (51,52). Easley explains that the buccal,
occlusal and lingual surfaces of all four arcades in the oral cavity should be palpated. There
should be no feed packed between the gingival margins of the cheek teeth and they should be
uniform. The rostral and caudal aspect of each tooth should have the same crown height,

however, the buccal aspect of the upper and the lingual aspect of the lower cheek teeth should
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be taller (50). Easley describes that the stability of each tooth is checked by grasping the crowns
of each of the cheek teeth with the thumb and forefinger and any pain reaction or movement of
the teeth is noted. In addition, any defects or asymmetry in the occlusal crown surfaces of the
cheek teeth are detected by palpation of the occlusal surfaces of the cheek teeth (50). Easley
states that it is important to keep in mind that a defect detected in one row of cheek teeth usually
reflects a defect or wear abnormality in the opposite row. A dental mirror used to examine a
horse’s mouth should have a diameter of at least 5 cm and should have a long rigid shaft to
reach the back of the horse’s mouth. The mirror can be warmed in hot water, or an anti-fogging
spray can be applied to the mirror to help keep it clear. As the mirror is moved into the caudal
parts of the mouth, the long and rigid shaft can be used to retract the tongue and buccal tissue
(50). All types of dental diseases, except for occlusal wear abnormalities, can be detected using

oral endoscopy (50, 53-55).

Equine dental equipment, supplies and instrumentation

Easley states that to conduct a dental examination, various types of equipment may be
used. A stethoscope and thermometer should be available for use to evaluate the horse’s overall
health status. The mouth of the horse must be held open throughout the examination to allow
for visual and digital examination (50). Easley suggests using a halter with an oversized nose
band to allow the horse to fully open its mouth for inspection and treatment. A bucket, tray or
table is necessary to hold floats and disinfectants. For oral rinses, the antiseptic chlorohexidine
gluconate 0.05% is used. Some clinicians prefer to use two buckets with both containing diluted
chlorhexidine. One bucket is used for instrument immersion while the other bucket is used for
rinsing the patient’s mouth. It is recommended for clinicians to wear latex or nitrile gloves for
protection during all oral examinations and treatments (50). Easley notes that to rinse horse’s
mouths, large dose syringes are used with either a pistol grip or in a plunger style. To facilitate
visualization of the teeth and associated soft tissues, it is necessary to rinse the patient’s mouth
prior to the intra-oral portions of the dental examination (50). There are two types of specula
available to visually and manually evaluate the mouth. The first type of specula used is called
a gag and it is used for incisor procedures, while the second type of specula is called a full-
mouth speculum and it is used for cheek teeth examination and equilibration (50). It is
explained by Easley that gags should be confined to the treatment of incisor teeth. Gags sit in
the interdental space and an elastic cord that is attached to the gag is pulled over the poll of the
horse’s head to keep the gag in place. It is preferred to use heavy-duty rubber or gags made

from plastic tubing than one-sided metal gags that are inserted between the cheek teeth as metal
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gags can cause fractures in the teeth. The disadvantages of using a gag is that there is limited
access to the mouth and as the horse continually chews on them, it is difficult to keep them in
place (50).

A full mouth speculum is used to perform complete, detailed dental examinations and
precise corrective procedures. All full-mouth specula work by inserting plates on the incisor
occlusal surfaces which hold the mouth open by ratchets, screws locking pins or friction clamps
(50). Easley describes the three types of full-mouth specula used. The first type is the
lightweight, collapsible ratchet speculum (McPherson, Haussmann, and Series 2000), the
second type is the screw-type speculum (Gunther, Stubbs, and Butler) and the third type is the
oversized compound-action, hinged-type speculum (Conrad, McAllen, and Alumispec) (50).
Easley states that the most widely used and most economical specula are the McPherson or
Haussmann types. If the horse swings its head unexpectedly, all types of specula can deliver
serious injury to the horse. Therefore, everyone in the work area must continually be aware of
the horse’s attitude (50). It is not recommended to leave the speculum in the horse’s mouth in
the open position for longer than 20 minutes without allowing the horse to relax in order to
prevent injury of the jaw muscles (56).

Easley states that illumination is important for a complete oral examination and for
doing corrective procedures involving motorized equipment. The most useful type of
illumination for the oral cavity are head-mounted lights. Cheek retractors and mirrors provide
the clinician with more adequate oral visualization (50). Extraction forceps and wolf tooth
extractors are used for removal of caps and wolf teeth (56). Float blades are variably designed
to access different areas of the mouth with ease and they vary in aggressiveness from fine to
extra course. It is stated by Easley that the most durable and aggressive float blades are made
from solid tungsten carbide. There are three types of floats in the standard float set which
includes short upper obtuse floats, long upper/lower straight floats and lower offset floats.
Additional floats are added to the basic float set depending on personal preference. In place of
manual floats, power tools can be used (56,57). For a thorough oral examination, ancillary
equipment such as pricks and probes are used for identifying and measuring periodontal
pocketing, open pulps, infundibula and fractures (50). Easley also notes that to remove calculus
from cheek teeth, to clean out perio pockets, or elevate gingiva prior to extractions, scalers and
gingival elevators can be used. In addition, Easley explains that these tools are additional to

the standard picks that are used to loosen tooth fragments.
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RESEARCH METHODS AND MATERIAL

Clinical cases: Medical records were reviewed from dental examinations observed by
the author. Dental examinations were performed on 17 horses as outpatients at an equine
veterinary clinic in County Dublin, Ireland. There were 11 geldings and 6 mares, aged 2 to 26
(median 7 years). The study group consisted of 5 Irish Thoroughbred horses, 5 Irish Draught
horses, 4 Irish Sport horses, 2 Connemara ponies, and 1 Miniature Shetland pony. All horses
were evaluated for a body condition score (BCS) by observation and palpation. A grade scale
from 1 (emaciated) to 9 (obese) was used (HENNEKE, 1985). The following indices were also
evaluated: age, breed, gender, use, reason for dental examination and previous occlusal
adjustment (dental floating).

Clinical examination: Each horse was sedated with a combination of detomidine-
hydrochloride (Domosedan®, Pfizer, Kent, UK) 0.01-0.015 mg/kg bodyweight i.v. and
butorphanol-tartrate (Butomidor®, Richter Pharma AG, Wels, Austria) at 0.02-0.03 mg/kg
bodyweight i.v. The oral cavities of the horses were examined using a Haussmann full-mouth
speculum when necessary, and a head support apparatus was used. The oral cavity was rinsed
with water and a bright head lamp was used for illumination of the oral cavity. Both visual and
manual examinations of the oral cavity were performed. A periodontal probe, cheek extractor,
and a mirror was used when necessary. Extraction forceps and wolf tooth extractors were used
for removal of caps and wolf teeth when necessary. Motorized dental floats and diamond disc
cutters were used for floating and reducing dental overgrowths when necessary. Gingival
elevators were used when necessary to clean out perio pockets, or to elevate gingiva prior to
extractions. Radiographs were obtained when necessary to gain more information of the dental
abnormality. Findings were documented using dental charts and dental identification using the
Triadan-system (FLOYD, 1991). Specific dental abnormalities were recorded and graded

according to their severity.
Clinical cases

Clinical case 1

A 2-year-old Irish Thoroughbred gelding presented to the equine veterinary clinic for
dental evaluation as there was a swelling on the right side of the maxilla. The use of the horse
was as a pet. The swelling was firm with no signs of a drain tract. The owner reported that the
bump appeared two months prior and that the size of the swelling had been slowly

increasing. The veterinarian performed a thorough physical examination. The horse was given
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a sample of hay which allowed the veterinarian to evaluate mastication. The horse experienced
pain during mastication. The horses’ body condition was moderate and scored a 5. The horse
was then sedated using Detomidine and Butorphanol for an oral examination. The oral
examination revealed a missing 507 and the 107 was beginning to erupt. There was a malodour
coming from this area and feed was packing on the buccal side of the 107. Two radiographs
were then obtained, a lateral oblique and a dorsal ventral with the mandible offset. From the
radiographs, the veterinarian concluded that the enlargement on the right maxilla was due to
an abscessed 107. The lateral oblique radiograph revealed a blunted root with some deformity.
The 507 was missing but the remaining deciduous teeth appeared normal. The dorsal ventral
radiograph showed an increased radiolucent area around the 107 which indicated an increased
periodontal space due to bone loss. The radiolucent areas within the tooth indicated the of lack
of development of the tooth. The veterinarian explained that if a deciduous tooth is removed
prematurely, the undeveloped permanent tooth is exposed and can become infected, which is
what had happened in the horses’ case. The veterinarian was unsure of what happened to the
missing 507, however, as explained by the veterinarian, the missing tooth could have fractured
or damaged, which caused premature shedding. The veterinarian decided that the most optimal
option of treatment is to extract the tooth. The veterinarian explained that the periodontal area
of the tooth was packing feed and therefore lead to a tooth root infection of the tooth. In
addition, the tooth was dead and would no longer develop in the young horse. As explained by
the veterinarian, tooth root infections cause a large amount of pain to the horse and these
infections interfere with mastication and performance. The veterinarian extracted the tooth by
an oral extraction. The extraction was difficult due to the lack of a clinical crown on the tooth.
The veterinarian used dental picks to extract the tooth. After the tooth extraction, the
veterinarian explained to the owner that after care for the case includes a soft food diet for four
weeks, twice daily flushes with large amounts of water, and antibiotics. As explained by the
veterinarian, removing a tooth from the arcade causes a lack of integrity and drifting of teeth
in the arcade. In addition, it was explained that the dental maintenance is always higher after
an extraction because of lack of opposition which allows protuberances to develop. The
veterinarian performed a recheck examination one month after the tooth extraction. The horse

had recovered well and the maxilla enlargement resolved itself without surgical intervention.
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Fig. 1. Missing deciduous tooth.

Clinical case 2

A 20-year-old Irish Sport horse gelding presented to the equine veterinary clinic for
dental evaluation. The horse was used for recreational and competitive riding. The horse had
severe discomfort and inflammation of all the incisors. The owner of the horse reported that
about three years before, the horse suffered from inflammation around the maxillary incisors.
In addition, the owner described that inflammation and degradation of the gingiva increased
overtime and that there was a loss of dental papillae. The owner noted that the horse was
sensitive to the bit and that the horse had a poor appetite as it had no interest in treats she used
to occasionally feed him. Due to the horses’ sensitivity to the bit, the horse was not currently
ridden. In addition, the owner reported that the horse had also been eating hay slower than
normal. The veterinarian performed a thorough physical examination on the horse. There were
no abnormalities detected on the physical examination. The horses’ body condition was
moderately thin and scored a 4. The horses eating and prehension was observed by giving the
horse a small amount of hay to eat. It was noted quickly that the horse would avoid using its
incisor teeth to grasp the hay by using its lips to grasp the hay instead. The horse would then
work the feed around the edge of the incisors and into the “bar” region of the mouth, to avoid
using the incisors. However, it was noted that once the feed was in the horse’s mouth and
passed the incisors, the horse then masticated normally. It was noted by the veterinarian that a
tremendous effort was made by the horse to avoid contact of the incisive tissue with the hay
and the incisors were not used for prehension. This indicated that the horse was experiencing
oral pain. The horse was sedated for the oral examination using Detomidine and Butorphanol.
On extraoral facial examination, there was no enlargement of the regional lymph nodes.
Examination of the incisors was difficult as the horse resisted manipulation of the lips but with
repeated slow and gentle retraction a thorough examination of the incisors was performed.

Severe gingival recession associated with dental enlargement and calculus deposition was
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observed on the incisors. The maxillary and mandibular gingiva had multiple fistulas that were
draining purulent material and there was severe inflammation observed on the gingiva. Many
of the incisors were displaced from their original positions and the right maxillary third incisor
was missing. After the incisors and canines were examined, a full mouth speculum was then
placed into the mouth so that the rest of the oral cavity could be examined. It was difficult to
place the full mouth speculum into the horse’s mouth as the horse was extremely sensitive to
the placement of the speculum. Before opening the speculum, the horse was heavily re-sedated.
On examination of the cheek teeth, 2 mm enamel points were found on most maxillary and
mandibular premolars and molars. Stage 1, bilateral infundibular caries were noted within the
first and second maxillary molar teeth. There were no other abnormalities detected on the other
teeth and they were within normal limits for the age of the horse. Intraoral radiographs were
obtained of the incisors and canines. Bisecting angle DV/VD and left and right obliques were
taken to evaluate the teeth. There was severe internal and external tooth resorption present on
all the incisors. The mesial aspect of the left mandibular canine tooth had sub-gingival
moderate resorption. There were regions on all of the incisors of mild to moderate peripheral
dental thickening. Severe horizontal and vertical bone loss was noted on all incisors. Regions
of reactive osteitis and apical radiolucency were particularly severe surrounding the maxillary
central and right second incisors. The veterinarian diagnosed the horse with severe equine
odontoclastic tooth resorption and hypercementosis (EOTRH). To alleviate the obvious pain,
infection, and inflammation the horse was experiencing it was recommended that all the
incisors be extracted. The veterinarian decided not to extract the right mandibular canine tooth,
as the resorptive lesion was subgingival and not infected. However, the veterinarian advised
the owners of the horse to monitor the remaining canine tooth for signs of further deterioration.
The horse was scheduled for surgery the following day. A catheter was placed and a constant
rate infusion of Detomidine and Morphine was initiated. Right and left maxillary and mental
nerve blocks were placed, and the mucosa encircling the incisors was perfused locally using
bupivacaine. The surgery was carried out via a mucogingival flap to extract all the incisors.
Due to the severe resorption associated with the incisors, a water irrigated, high-speed drill was
used to remove regional bone to allow for dental elevation without tooth fracture. A dental
elevator and an extraction forceps was used to remove the teeth. After all the incisors were
extracted, the bone that remained was completely debrided, flushed and smoothed using
rongeurs and the water irrigated, high-speed drill. After the extraction was complete,
radiographs were obtained to ensure that there was no remaining dental material. After the

radiographs were obtained, the surgical sites were then closed using absorbable suture in a
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simple-interrupted pattern. After the operation, the horse was changed to a new diet of soaked
hay and mashed senior pellets. Phenylbutazone was used for postoperative pain management
and the horse was monitored for signs of discomfort. A few hours after the operation, the horse
was regaining strength as the horse was eating well. The day after the surgery, the horse was
sent home with a prescription for seven days of Trimethoprim-sulfa and phenylbutazone. The
veterinarian instructed the owner to flush the surgical site twice a day gently with warm water.
Two weeks after the surgery, the owner reported that the horse’s energy was increased and its
appetite was restored. The horse had also gained some weight. The owner also reported that
the horse was starting to use its lips to graze in the pasture. The veterinarian explained that the
prognosis of the horse should be positive and that over the next 3 months, the horse should
accept the bit without any problems once the mucosa over the surgical sites is completely

healed. The veterinarian recommended annual rechecks for the remaining canine teeth for signs

of disease in the future.

Fig. 2. EOTRH.

Clinical case 3

A 10-year-old Irish sport horse gelding presented to the equine veterinary clinic for
dental evaluation. The used was used for recreational and competitive riding. However, the
horse was not currently ridden due to a large swelling on the horses’ maxilla. The owners
reported that the horse had a malodour from the mouth. The veterinarian performed a thorough
physical examination on the horse. The veterinarian described the horses’ body condition as
moderate and scored a 5. The veterinarian noted a nasal discharge with an unpleasant odour
from the horses’ right nostril and the right side of the maxilla was swollen. The veterinarian
then sedated the horse using Detomidine and Butorphanol for an oral examination and a full
mouth speculum was placed into the mouth. The veterinarian noted gingival recession of the

209 tooth. The veterinarian noted a supernumerary tooth positioned behind the 111 tooth. This
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supernumerary tooth was longer than the rest of the horses’ teeth and therefore caused damage
on the mandible opposite the tooth. Food was impacted between the supernumerary tooth and
the 111 tooth. The impacted food had caused a tooth root infection and therefore, purulent
material was leaking from in between these two teeth. The horses’ sinusitis was secondary to
the tooth root infection. The veterinarian performed an extraction surgery to remove the
supernumerary tooth. The tooth was extracted by an oral extraction. Following the tooth
removal, the veterinarian then performed a trephination surgery technique, to physically flush
and medicate the infected sinus. One month after the surgical procedures, the veterinarian
performed a recheck examination on the horse. The horse recovered well from the surgery. The

sinusitis had resolved and the cosmetic appearance of the horse was good.
Clinical case 4

A 2-year-old miniature female Shetland pony with a sow mouthed malocclusion was
presented to the equine veterinary clinic for dental evaluation. The use of the pony was as a
pet. No clinical signs were presented. The veterinarian performed a thorough physical
examination on the pony which was within normal limits. The pony had a moderate body
condition and scored a 5. An oral examination was difficult due to limited access associated
with the small size of the mouth, therefore, the veterinarian obtained radiographs to aid with
the dental evaluation. The veterinarian lightly sedated the pony using Detomidine and
Morphine to obtain the radiographs. Impaction of the deciduous upper first molars was seen
from the radiographs. The veterinarian decided that intraoral extraction was the most suitable
method for removal especially with the close association of the affected molars to the eyes.
The veterinarian decided to perform the surgery under general anaesthesia, since a normal
approach to perform the oral extraction was impossible. The veterinarian anaesthetized the
pony and bilateral nerve blocks were given. The veterinarian performed a bilateral
commissurotomy surgery technique. This technique was chosen as oral access was not suitable
for instrument placement for the extractions. A full thickness incision was made through all
layers (skin, muscles and mucosa) midway between the occlusal surfaces of the cheek teeth to
the level of the third cheek tooth. The veterinarian took extra care to avoid damage to the
salivary duct papilla and blood vessels. The procedure was repeated on the other side. The
veterinarian then extracted the impacted teeth using the same procedure as for a normal oral
extraction. The surgical sites were then closed with absorbable sutures in all the three layers.
The pony recovered well from the anaesthetic. The veterinarian muzzled the pony to prevent

eating for 6 hours. The day following the surgery, the pony was eating grass normally. One
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month after the surgery, the veterinarian re-examined the pony and found that the surgery
extraction sites had completely healed and that the pony was fully recovered. The veterinarian
recommended that the pony should be floated semi-annually to reduce any possible

overgrowths caused by the underjet condition of the pony.

Fig. 3. Underjet

Clinical case 5

A 5-year-old Irish Draught horse gelding presented to the equine veterinary clinic for
dental evaluation. The horse was used for recreational and competitive riding. The owner
reported that the horse would hold its nose up four or five times during a riding class. The horse
participated in hunting and jumping classes. In addition, the owner explained that when the
horse “nosed up” during riding classes, the horse was less responsive to the bit and to the rider’s
instructions. Regardless of the type of bit or bridle used, the horse would raise its’ head and
stick its’ nose out and up. The horse had been floated at the veterinary clinic once when it was
two years old. A thorough physical examination was performed on the horse. No external
abnormalities were found and the physical examination was within normal limits. The horses’
body condition was moderate and scored a 5. The horse was then lightly sedated using
Detomidine and Butorphanol for an oral examination. On examination of the incisors, the
veterinarian noted that the upper four central incisors had a lip of excess tooth on the cranial
edge. The veterinarian concluded that this was due to the mandible not moving in a forward or
downward direction when the horse would lower its’ head. The veterinarian explained that
when the mandible fails to move forward and align with the upper incisors when the horse is
grazing, the cranial edge of the upper incisors is unable to wear down. Eventually, a lip of
unworn tooth appears on the cranial edge of the upper incisors. A full mouth speculum was
inserted into the horses’ mouth so that the remainder of the oral cavity could be examined. The
extra lip on the front upper incisors was not the primary problem, but secondary to a molar

malocclusion. The horse had two major molar malocclusions. Two large rostral hooks were
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present on the upper premolars (106 and 206 premolars). Exaggerated transverse ridges and
sharp enamel points were present on all the molar occlusal surfaces. The large rostral hooks
and the exaggerated transverse ridges prevented the normal forward jaw motion, which lead to
constant tension in the masseter muscle and temporomandibular joint (TMJ) pain. The horse
had lacerations to the cheek soft tissues caused by the two large rostral hooks on the upper
premolars. There were also lacerations and ulcers to the cheek soft tissues where the upper last
molars (molar 111 and molar 211) contacted the cheek. These cheek lacerations caused oral
pain during drinking. The first procedure was a performance float that shaped both upper and
lower arcades to prevent soft tissue damage. Using a rotary cable grinder, the veterinarian
removed the upper front hooks and the excess transverse ridges and sharp enamel points. The
occlusal surface, used for mastication of food, should not be smooth when finished, but left
with an irregular, rough surface. After the procedure, the veterinarian checked the occlusal
surfaces to ensure that they were parallel and that there would be uniform contact, end to end
when the horse masticated its’ food. After the corrective procedures, the veterinarian lowered
the horses’ nose and the jaw immediately moved forward allowing the upper and lower incisors
to have uniform contact. While the horse was in this position with its’ nose lowered, the
veterinarian examined the second premolars to evaluate if they were positioned normally to
each other. The veterinarian found that the second premolars were not positioned normally.
The veterinarian diagnosed this abnormality in the horse as an upper premolar overjet. The
veterinarian explained that to stop the reoccurrence of hooks on the upper premolars, regular
floating should be done on the horse to shape these teeth. The horse stopped nosing up the very
next time it was ridden. The horse began eating correctly and the owner had reported that the
horses’ eating speed was increased. Since the jaw could now move freely side to side and front

to back, the inflammation in the TMJ resolved.

Fig. 4. Large rostral hook.
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Clinical case 6

A 10-year-old Irish Thoroughbred gelding presented to the equine veterinary clinic for
dental evaluation. The horse was used for competitive riding. The owner reported the horse as
having fussy behaviour during riding in the show ring. This fussy behaviour had been ongoing
for about a year. The owner explained that after one or two rounds in the show ring, the horse
would tilt its’ head, or toss it up and down with more frequency. The horse had been floated
every six to eight months. The last time the horse was floated was three months previous. The
veterinarian performed a complete physical examination on the horse. The physical
examination was within normal limits. The horses’ body condition was moderate and scored a
5. The veterinarian then sedated the horse using Detomidine and Butorphanol for an oral
examination. A full mouth speculum was placed into the horse’s mouth. On examination, the
veterinarian noted sharp enamel points on the last two upper cheek teeth (molars 111 and 211)
and the last two lower cheek teeth (311 and 411). These sharp enamel points were causing
lacerations and ulceration to the cheek mucosa. The lacerations on the mucosa caused oral pain
during drinking. Mildly exaggerated transverse ridging was present on several molars. The
most significant abnormality was excessive height on the upper fourth and fifth cheek teeth.
These teeth were 3 mm longer than the third and sixth cheek teeth. Correction involved
shortening the exaggerated ridging and shortening the fourth and fifth upper cheek teeth to the
height of the rest of the cheek teeth. This was done using a rotary cable grinder to float the
teeth. The owner had reported that after riding the horse one week after the procedure, the horse
was more comfortable while being ridden and the head tossing was greatly reduced. Another
two months after the procedure was performed, the owner of the horse reported to the
veterinarian that the head tossing had completely disappeared during riding. The veterinarian
recommended to the owner that the horse should be floated every six months to prevent the

sharp enamel points from reoccurring.
Clinical case 7

A 26-year-old, female Irish Sport horse presented to the equine veterinary clinic for
dental evaluation. The horse was retired. The owner reported that the horse was losing weight
and having difficulty eating. The horse lives a quiet life and is cared for by the owner. The
horse began to slowly lose weight, over the past three to four months. The owner noted that the
horse had a bad odour from its mouth and that the horse would drop food from its mouth as it

chewed (known as quidding). A thorough physical examination was performed on the horse.
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The physical examination was within normal limits for the age of the horse. The horses’ body
condition was moderately thin and scored a 4. The veterinarian sedated the horse using
Detomidine and Butorphanol for an oral examination. A full mouth speculum was then placed
into the horse’s mouth. On examination, the veterinarian noted some molars with sharp enamel
points, two molars that were completely worn out and were lacking enamel. In addition, it was
noted the horse had severe gingivitis and gingival recession. The veterinarian diagnosed the
horse with periodontal disease. As explained by the veterinarian, periodontal disease is
inflammation and infection of the gums around and between teeth and the supporting soft tissue
surrounding the tooth. It may start as a small pocket of food being retained at the gum line
where two cheek teeth meet. Food that is retained is subject to bacterial digestion and this
causes odour, receding gums, infection between the teeth and eventual tooth loss. The horse
had a more severe case of periodontitis. Food was packed between several teeth, causing
severe inflammation of the gums and pain. The horses’ mandibular lymph nodes were enlarged
from the chronic oral infection. Treatment involved carefully widening the space between the
teeth where the food became impacted to allow the food to pass through. The periodontal
pockets were cleaned out and veterinarian made the pockets bleed to stimulate the formation
of new tissue to fill in the pocket. A periodontal probe was used to measure the depth of the
pockets. This allowed the veterinarian to evaluate the effectiveness of the treatment regimen.
The impacted feed was removed from between the teeth using a dental probe and an elongated
water pick, while flushing with a 60-ml syringe using 0.1% chlorhexidine solution. Following
this procedure, the sharp enamel points were floated using a rotary cable grinder. The
veterinarian re-examined the horse five weeks after the treatment. The horse had stopped
quidding its food when chewing, there was no bad odour detected from the horses’ mouth. In
addition, the horse had started to regain its weight. As explained by the veterinarian,
periodontal disease is not just a disease of the mouth and the perio-pockets harbour bacteria
that are in close contact with blood vessels. This has the potential for bacteria to travel from

the mouth, throughout the body and cause systemic infection.

Clinical case 8

A 7-year-old female Irish Draught horse presented to the equine veterinary clinic for
dental evaluation. The horse was used for competitive riding. The horse is a young race horse
and was presented to the clinic by the owners as it suffers from severe brachygnathism (aka
parrot mouth). In addition, the owner reported that the horse had issues with bitting and

performance. The horse had a mild case of parrot mouth as the mandible of the horse was only
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slightly shorter than the maxilla. The malocclusion was slight as the labial aspect of the lower
incisors could rest on the lingual aspect of the upper incisors. The veterinarian performed a
thorough physical examination and was within normal limits. The horse had a moderate body
condition and scored a 5. The horse was then sedated using Detomidine and Butorphanol for
an oral examination. A full mouth speculum was placed into the horses’ mouth. This horses
molar arcades reflected its incisors. On examination of the oral cavity, the veterinarian found
that the horse had large focal overgrowths on the rostral aspects of the upper premolars (106
and 206 premolars) and on the caudal aspects of the lower cheek teeth (311 and 411 molars).
These sharp enamel points were causing lacerations and ulceration to the oral mucosa. The
ulceration on the mucosa caused pain during drinking. The horse also had very excessive
transverse ridges throughout the arcades. Although treatment cannot correct the misalignment
it is sometimes necessary to address the condition to allow the horse free lateral excursion of
the mandible and relieve pressure to soft tissue. Great care must be taken performing any
reductions with regards to pulp exposure and thermal damage. The veterinarian performed the
reduction in stages in order to prevent pulpar exposure. The veterinarian reduced the incisors
using a diamond disc cutter. Care was taken not to expose the pulp chambers or to damage the
teeth when the crowns were reduced. The excessive transverse ridges and the dental hooks on
the cheek teeth were reduced using a rotary cable grinder. Due to the size of the overgrowths
on the cheek teeth, the veterinarian was only able to partially reduce the overgrowths. The

veterinarian had scheduled to continue with the treatment in four months’ time.

Fig. 5. Cheek laceration.

Clinical case 9
A 20-year-old Irish Connemara pony presented to the equine veterinary clinic for dental

evaluation. The pony was used for recreational riding. The pony was suffering the effects of
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long term dental neglect. The pony began to develop poor riding performance and sensitivity
to the bit, and showed signs of oral pain and discomfort during mastication and excessive
salivation. The pony was losing body condition. The signs had been ongoing for about 6 months
prior to the treatment. The veterinarian began by performing a thorough physical examination.
The pony had a moderately thin body condition and scored a 4. The veterinarian then prepared
the pony for an oral examination by lightly sedating the pony with Detomidine and
Butorphanol. Once the pony was sedated, the veterinarian placed a full mouth speculum into
the pony’s mouth. On oral inspection, the main cause was apparent very quickly. Tooth number
106 had a severe focal overgrowth due to misalignment of the dental arcades and had reached
a stage that when trying to masticate food, the offending overgrowth caused oral lacerations
and ulcers. These oral lacerations caused pain during drinking. In addition, there were several
minor abnormalities of the upper and lower molar arcades such as sharp enamel points. Initial
treatment involved correction of other minor abnormalities throughout the mouth. The sharp
enamel points were reduced using a rotary cable grinder. The premolar number 106 was then
reduced using the rotary cable grinder with a tungsten carbide tipped burr. The use of the
motorized instrument with the tungsten carbide tipped burr allowed the large overgrowth to be
removed rapidly. Extra care was taken to ensure that the powered instrument did not cause
damage to the teeth. After reduction of the premolar number 106, the pony’s lacerated cheek
mucosa could repair itself as this tooth was no longer causing damage to the mucosa. The
pony’s normal mastication was restored and the pony gained considerable condition. The

veterinarian recommended that the pony should be floated every six to 12 months to prevent

the reoccurrence of the focal overgrowth.
b |

Fig. 6. Floating.
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Clinical case 10

A 15-year-old Irish Connemara pony gelding presented to the equine veterinary clinic
for dental evaluation. The pony was used for recreational riding. The pony was suffering from
a large swelling surrounding the incisors. The pony was not currently being ridden due to the
large swelling. The owners reported that the pony had been leaving blood on the hay nets whilst
eating. However, the pony’s appetite was still normal. On presentation, the pony’s lips were
partially separated. When opening the lips, the swelling was quickly identifiable as the rostral
aspect of the maxillary jaw was very enlarged and painful on palpation. The enlargement had
caused the incisors to divide and when checking for mobility of the teeth, if one moved, then
all the teeth moved as well. The veterinarian performed a thorough physical examination. The
horses’ body condition was moderate and scored a 5. Besides the enlargement of the rostral
maxilla, the physical examination was within normal limits for the age of the horse. The
veterinarian performed an radiographical examination by taking radiographs of the maxilla
region. The veterinarian lightly sedated the horse using Detomidine and Morphine to obtain
the radiographs. The x-ray revealed that the swelling had destroyed the bone tissue surrounding
the incisors. In addition, the veterinarian obtained a biopsy of the swelling for histopathologic
analysis. The histopathologic analysis of the biopsy revealed that the swelling was an
ameloblastoma. The veterinarian performed a hemimaxillectomy to remove the entire mass and
the involved structures such as the teeth. All the pony’s upper incisors and canines were
removed. The surgical incision healed within two of the operation. The pony returned to normal
prehension and activity and the pony was no longer in pain or discomfort. The external

cosmetic appearance of the pony was not affected.

Clinical case 11

A 3-year-old Irish Thoroughbred gelding was presented to the equine veterinary clinic
for the horses’ first dental check-up. The horse was used for recreational riding. The owner of
the horse reported that the horse had been quidding. The owner also reported that the horse had
a resistance to accept the bit for riding and that the horse showed signs of oral pain. A thorough
physical examination was performed on the horse. The horse had a moderate body condition
and scored a 5. The veterinarian then proceeded to do an oral examination on the horse by
lightly sedating the horse with Detomidine and Butorphanol. A full mouth speculum was
placed into the mouth. On oral examination, retained dental cap fragments were revealed on
the lower premolars 307 and 407. In addition, a retained cap was also found on the lower 308

molar tooth. As the permanent teeth were visible underneath the retained caps, the veterinarian
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decided to remove the retained caps. The horse was further sedated and a local analgesia was
administered to the horse. The veterinarian then performed a surgery to remove the retained
deciduous caps on the premolars. A curved elevator was used to part the remaining periodontal
attachments. A cap extracting forceps was then used to remove the dental caps. Since the
removal of the retained deciduous teeth, the displaced permanent teeth could move in the

proper positions. The veterinarian explained that the prognosis of the case is good.

Clinical case 12

A 6-year-old female Irish Thoroughbred horse presented to the equine veterinary clinic
for dental evaluation. The horse was used for recreation and competitive riding. The owners
reported the horse had a foul odour from the mouth and that the horse had bitting and
performance issues. In addition, the owner reported that the horse was quidding. There was no
history of prior dentistry on the horse. The veterinarian performed a thorough physical
examination on the horse and evaluated the horse’ body condition. The physical examination
was within normal limits. The horses’ body condition was moderate and scored a 5. The horse
was difficult to handle while examining the oral cavity, therefore the veterinarian lightly
sedated the horse using Detomidine and Butorphanol to perform the oral examination. On
examination, the veterinarian found that the horse had small feed deposits in the buccal 108
and 208 area. On examination, it appeared that there were bilateral sagittal fractures of the 108
and 208 premolars. On closer examination, the 108 and 208 premolars were intact, however,
the fragment of fractured tooth retained on the buccal side was part of the 508 and 608
deciduous teeth. The veterinarian further sedated the horse and administered a local analgesia.
The veterinarian then removed the retained deciduous caps on the premolars. A curved elevator
was used to part the deciduous fragments from the permanent teeth. A cap extracting forceps
was then used to remove the dental caps. The veterinarian explained that is it important that
the permanent tooth erupts directly underneath the deciduous tooth, causing the dissolution of
the deciduous roots and normal shedding of the tooth. However, in this case, the horses’
permanent 108 and 208 premolars were displaced, which was causing pressure only on the
medial portion of the deciduous tooth during eruption. Therefore, the buccal side remained
connected to the gingiva due to the pressure of the buccal cheek which kept it in place. On the
other hand, after removal of the retained dental caps, the misplaced permanent teeth could

move into the proper positions.
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Clinical case 13

A 5-year-old Irish Thoroughbred horse gelding in good condition was brought to the
equine veterinary clinic for dental evaluation. A large mass of soft tissue covered the cranial
portion of the incisive bone and the was missing most of the upper incisors. There was a slight
odour in the area and the mass of soft tissue was impregnated with several tooth fragments.
The owner reported that the horse had suffered a traumatic trailer accident at 2 years of age
that may have damaged the incisor area. The veterinarian performed a thorough physical
examination on the horse which was within normal limits. The horses’ body condition was
moderate and scored a 5. The veterinarian then performed an oral examination of the horse.
The horse was lightly sedated using Detomidine and Butorphanol for the oral examination. On
examination of the incisors, the veterinarian noted that this is an organized mass of soft tissue
and dental fragments of hard dental material, encasing most of the upper incisor arcades. The
mass was firm with a rubber consistency of tooth material showing in several areas of the
exterior and embedded inside the tumour. The veterinarian also obtained an intraoral
radiograph. The intraoral radiograph of the upper incisors showed fragmented tooth material
in the large mass of tissue. The clinical findings, along with the radiographs, indicate an
ameloblastoma. The veterinarian explained that tumours of this nature are usually benign and
slow to develop. The tumour was causing oral pain during mastication. The trauma that the
horse had suffered 3 years prior, could account for the tooth fragments and soft tissue
enlargement, however the organized nature and consistency of the mass suggested a dental
tumour. Surgical removal of the tumour was done by the veterinarian by performing a
hemimaxillectomy on the horse. as soon as possible to ensure a favourable prognosis. All the
areas of involved tissue including all the incisors and canines were removed on the maxilla.
The horse had recovered from the surgical procedure and the odour from the mouth had
disappeared. The veterinarian explained to the owner of the horse that the area should be re-

evaluated biannually for signs of reoccurrence.

w- T

Fig. 7. After incisor removal.
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Clinical case 14

A 5-year-old Irish Draught horse gelding presented to the equine veterinary clinic for
dental evaluation. The horse was used for recreational and competitive riding. The owner
reported that the horse had problems during bitting and bridling, and a lack of responsiveness
to the bit during riding. In addition, the owner reported that one year prior, the horse had
problems with the wolf teeth. The veterinarian performed a through physical examination on
the horse. The horses’ body condition was moderate and scored a 5. The rest of the physical
examination was within normal limits. The veterinarian then sedated the horse using
Detomidine and Butorphanol for an oral examination. On palpation of the rostral arcade, the
presence of unusually large wolf teeth was detected by the veterinarian. Since the wolf teeth
were unusually large, the veterinarian obtained a radiograph of the wolf teeth to assess the size
and placement of the apical portion before attempting to extract the teeth. After the examination
was complete, the veterinarian decided to remove the wolf teeth under standing chemical
restraint and local analgesia. Local analgesia of the tooth was done using an infraorbital nerve
block. The veterinarian then proceeded to remove the wolf teeth. A circular Burgess-type
elevator was used to elevate the gingiva from all around the tooth. Once the wolf teeth were
sufficiently loose to extract, the tooth was extracted using a specialized wolf-tooth extractor.
After the tooth was extracted, the veterinarian advised the owners that the horse should not
have a bit in the mouth for up to one week. The wolf teeth were removed successfully and the
horse recovered extremely well after the surgery. Two weeks after the procedure, the owner

reported that the horse was much more responsive and settled with the bit.

Fig. 8. Wolf tooth.

Clinical case 15

A 3-year-old Irish Draught horse gelding presented to the equine veterinary clinic for
routine dental evaluation. The horse was used for recreational riding. The owners of the horse

reported that there was a foul odour coming from the mouth and that the horse was moderately
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head shy while handling. A thorough physical examination was performed on the horse by the
veterinarian. The horses’ body condition was moderate and scored a 5. The veterinarian sedated
the horse using Detomidine and Butorphanol for an oral examination. The oral examination
revealed abnormalities within the second quadrant. Lateral and dorsal ventral radiographs were
taken of the second molar quadrant. The 206 is displaced rostrally due to pressure from either
a supernumerary tooth or a deformed 606. The veterinarian explained that it is highly unlikely
that a deciduous tooth would be stabilized enough to cause this much displacement of an
erupting permanent tooth. In addition, the veterinarian explained that a supernumerary tooth
would develop at approximately the same time as the adjacent teeth, thus causing misalignment
as the teeth mature and erupt. The veterinarian concluded that this is what has occurred in the
horses’ case. The veterinarian also explained that the size, deformity, and density of this tooth
is more consistent with a supernumerary tooth than a deciduous tooth. Extraction of the extra
tooth is indicated and should be accomplished as soon as possible to allow repositioning of the
206 caudally. Orthodontic pressure would be difficult to obtain at this time due to lack of
clinical crown, but may be considered in 6 months if adequate drifting of the 206 has not
occurred. Also, pressure placed on the clinical crown by orthodontic wires or rubber bands
causes the tooth to tip and does not move the root and reserve crown at the same rate, which
may be undesirable in this case. With time this tooth should reposition itself if care is taken in
the future to remove any protuberance formed by the opposing 306 as the teeth erupt and
mature. The veterinarian described to the owner that dental maintenance every 3 months to
prevent any pressure from the opposing lower tooth is very crucial for a favourable outcome
of this case. The veterinarian added that as the horse is young, the 306 will erupt quickly and
form a wedge type protuberance between the 206 and 207, thus preventing the 206 from
moving into a normal position. Also, the 206 will not have normal opposing wear as the tooth
erupts. The rostral hook will also hinder movement of the 206 caudally. As the horses’ teeth
are young, removing the large protuberance at one time increases the risk of pulp exposure and
possible loss of tooth due to infection. Therefore, the veterinarian explained to the owner that
small amounts of reduction at 3- month intervals should be adequate to prevent excessive
pressure on the displaced 206 and pulp exposure by normal secondary dentin replacement as

the pulp regresses.
Clinical case 16

A 25-year-old Irish Thoroughbred horse gelding presented to the equine veterinary

clinic for dental evaluation. The horse was retired. The horse had no history of previous
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dentistry The owner reported that the horse was losing body condition. There was an incisor
missing on both the upper and lower arcades and the lower canines were slightly mobile. The
veterinarian performed a thorough physical evaluation on the horse. The horses’ body condition
was moderately thin and scored a 4. An oral speculum was not used on this horse for
examination due to the condition of the incisors. Intraoral radiographs were taken of both the
upper and lower incisor arcades for evaluation. The 102 was missing however, the veterinarian
was unsure which lower incisor was missing due to drifting and deformation. The veterinarian
concluded that it was the 402 missing from the shape of the teeth shown in the intraoral
radiographs. The veterinarian explained that the reason for these missing teeth is unknown
however, the most common reasons are trauma or genetics. All the teeth are stable except the
lower canines, however there is a lot of alveolar bone loss and hypercementation around all the
incisors. The veterinarian described that it is common to see increased production of cementum
in geriatric horses to help stabilize these expired teeth, but several of these incisors have
excessive cementation, alveolar bone loss, and recession of gingiva, which will likely lead to a
breakdown of periodontal attachment and necessitate removal. The lower canines show a
modelling effect along with hypercementation in the radiograph, which is an indication of
infection. Also, the lower canines were not stable and have severe alveolar bone loss and
recession of gingiva. The veterinarian explained that the most common reasons for infected
canines are pulp exposure from excessive reduction, periodontal disease started by excessive
calculus build up around the tooth, and hypercementation syndrome which occurs in older
horses. As explained by the veterinarian, canines are used for fighting and have no mastication
function however, they are not routinely removed as they normally do not interfere with
performance and have a long, curved root deep into the mandible, which makes them difficult
to extract. In this case, there is severe infection, and the horse is experiencing oral discomfort.
Due to the extent of the periodontal disease, the veterinarian concluded that extraction is the
best option. Elevation of the teeth was done with a thin incisor elevator to break down the
periodontal attachments as deep as possible into the alveolus. After elevation, force was applied
with forceps and the canines were successfully removed. The veterinarian explained that in
some cases, removal of alveolar bone on the labial side is often necessary to extract canines
that are firmly attached. The alveolus is examined for any fractures or loose fragments of tooth
or bone which should be removed. Damaged gingiva should be removed or sutured, if viable,
to obtain a smooth healing surface. To allow the area to drain and granulate, the alveolus is not
filled with any packing material. Daily flushing is necessary to remove any feed material from

the alveolus until it is completely granulated. Antibiotics may be of benefit along with anti-
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inflammatory therapy. However, as described by the veterinarian, debridement and flushing

daily with large quantities of water is adequate in most cases.

Fig. 9. Before and after extraction.

Clinical case 17

A 13-year-old female Irish Draught horse presented to the equine veterinary clinic. The
horse was used for competitive riding. The horse presented with bilateral sagittal factures of
the upper 1st molars. The horse had undergone surgery at another veterinary clinic to extract
these teeth. However, earlier attempts to extract these teeth orally were unsuccessful and the
horse was referred to the equine veterinary clinic for surgical extraction. The veterinarian
performed a thorough physical examination which was within normal limits. The horses’ body
condition was moderate and scored a 5. The veterinarian obtained lateral and dorsal ventral
radiographs of the horses’ teeth. The radiograph revealed that partial removal of the crowns
was accomplished during the previous attempts to extract the teeth but most of the reserve
crown and root remained. The veterinarian explained that oral extractions are difficult when
the clinical crown is missing or fractured. In the horses’ case, the adjacent teeth had drifted
toward the fractured teeth filling in the space created by the missing portions of crown. This
left the veterinarian with a small clinical area in which to perform an oral extraction. Another
factor that complicated the extraction was that feed has been packing into the fractured teeth
causing periodontal disease which is a painful condition for the horse. As the horse was not
cooperative with any handling of the region by the veterinarian, a bilateral maxillary nerve
block was performed along with local infusion of lidocaine on the buccal side of the fractured
teeth. The horses’ pain was relieved and the horse was very cooperative for the ensuing
procedures. The veterinarian decided to extract the teeth by an oral extraction. As the crowns

were fractured and partially missing, the veterinarian sectioned the remaining portion of the

36



crown and roots by making a cross cut from the buccal to the palatal side with a side-cut drill
bit in a hand piece with a 90 degree head. Radiographs were obtained during the procedure to
measure the length of the reserve crown and roots that were to be sectioned. The veterinarian
explained the importance to only section the tooth and not to cut into the alveolar bone.
Sectioning of the tooth creates a space between the roots which allows instrument placement
and manipulation of the separate fragments. It is important to properly elevate around the
individual roots by placing the elevators between the roots and the alveolar bone. The
veterinarian used the bone as a fulcrum and extracted the individual fragments successfully.
As explained by the veterinarian, sagittal factures of the upper cheek teeth are thought to occur
from weakened infundibula due to decay and erosion of the internal cementum. The most
commonly affected teeth are the upper 1st molars. In addition, the veterinarian described that
genetics may also play a role since this is often a bilateral condition. The fractured teeth were

removed successfully and the horse had recovered well from the surgery.

Fig. 10. X ray of partially removed crown.
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RESEARCH RESULTS

The 17 horses were classified into groups according to their age: immature horses (2-5 years
of age), mature horses (6-14 years of age), and senior horses (15-25+). The chart below

summarizes the number of horses in each age group:

Age of horses

8
7
6
5
4
3
2
1
0
2 -5years 6 - 14 years 15 - 25+ years
W Age group

Table 1. Age of the horses

Based on the study, Irish Thoroughbred horses, Irish Sport horses and Irish Draught horses
were the most presented horse breeds in the examinations. Ponies were less frequently
presented for examinations as only 3 of the 17 examined horses were ponies. The chart below

summarizes the number of horses in each breed that presented for an examination:

Breed of horses

6
5
4
3
2
: l ]
0
Irish Irish Sport Horse  Irish Draught  Connemara Pony Miniature
Thoroughbred Horse Shetland Pony
Horse
M Breed

Table 2. Breed of the horses
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There were more geldings than mares that presented for examinations with 11 of the 17
examined horses being male, and 6 being female. The male to female ratio is illustrated in the

pie chart below:

Gender of horses

= Male = Female

Table 3. Gender of the horses

The chart below compares the number of male and female horses in each age group:

Gender and age

2-5 years 6-14 years 15-25+ years

w

N

[

B Male ®Female

Table 4. Gender and age

Based on the study, Irish Thoroughbred horses are the most prevalent in all the age groups. The
Irish Draught horse was more prevalent in the younger age groups and Irish Sport horses were
more prevalent in the older age groups. The 3 ponies in the study, were prevalent in the
youngest and oldest age groups. The number of horse breeds in each age group is summarized

in the chart below:
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Breed and age

35
3
2.5
2
1.5
1
Il
0
2-5 years 6-14 years 15-25+ years
M Irish Thoroughbred horse | Irish Draught horse M Irish Sport horse
Connemara pony B Shetland pony

Table 5. Breed and age

The use of the horses was also evaluated during the examination of each horse. The chart below
summarizes the main uses of the horses from the study into three categories. The number of

horses in each category is shown:

Use of the horses

14
12
10

Recreational and Pet Retired
competitive riding

o N B O ©

B Purpose of the horse

Table 6. The use of the horse

No horse had a body condition score of less than 4, 4 horses were scored 4, and 13 horses were
scored 5. The 4 horses that scored a 4 belonged to the 15-25+ year old age group. The most
prevalent symptoms were riding performance and bitting issues which affected 37,0 % of the
horses, and oral pain which affected 14,8 % of the horses. The symptoms of riding performance
and bitting issues included: head tossing, resisting the bit and bridling, sensitivity to the bit,

and poor riding performance. The next most prevalent symptoms that occured in the horses

40



was a foul odour from the mouth/nose which affected 11,1 % of the horses, loss of body
condition (7,4 %) quidding (5,6 %), eating slowly/reluctance to eat (5,6 %), excess
salivation/blood in saliva (3,7 %), facial swelling (3,7 %), jaw enlargement (3,7 %), and
discharge from one nostril (1,9%). No clinical signs occurred in 3,7 % of the horses that were
examined. The chart below summarizes the symptoms that occurred in the horses and the
number of horses that suffered from each symptom. In most of the cases, one horse displayed

more than one symptom.

Symptoms
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Table 7. Symptoms

The abnormalities detected in the horses were divided into two categories: common
abnormalities which occurred in 73,2 % of the examined horses, and uncommon abnormalities
which occurred in 26,8 % of the examined horses. The chart below summarizes the number of

horses affected by the common abnormalities:
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Common abnormalities
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Table 8. Common abnormalities

The most frequent common dental abnormalities detected in the horses were sharp enamel
points, infected teeth, oral lacerations, hooks, fractured and/or missing teeth, exaggerated
transverse ridges, and periodontal disease. A total of 4 of the 17 horses examined had oral
lacerations and ulcers. In addition, they were all used for riding purposes. In addition, the 4
horses diagnosed with oral lacerations suffered from oral pain.

The chart below shows the number of horses that were affected by uncommon dental

abnormalities:
Uncommon abnormalities
25
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Table 9. Uncommon abnormalities
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The common and uncommon abnormalities affected all the age groups. The abnormalities that
occurred in the 2-5 age group were: infected teeth, oral lacerations, secondary sinusitis,
underjet, tooth impaction, hooks, exaggerated transverse ridges, sharp enamel points, overjet,
retained dental caps, ameloblastoma, large wolf teeth, and supernumerary teeth, fractured
and/or missing teeth. The abnormalities that occurred in the 6-14 age group were: infected
teeth, oral lacerations, secondary sinusitis, exaggerated transverse ridges, overjet, sharp enamel
points, retained dental caps, fractures and/or missing teeth, abnormally long teeth. The
abnormalities that occurred in the 15-25+ age-group were: EOTRH, periodontal disease, sharp
enamel points, oral lacerations, hooks, ameloblastoma, infected teeth, and excessively worn

teeth.

The following chart summarizes the procedures used to treat the dental abnormalities of the

horses:
Treatment
14
12
10
8
6
4
2
0 L] — — —
Tooth extraction Floating Tumour removal Diastema Cleaning of Trephination
widening periodontal
pockets
= Tooth extraction = Floating = Tumour removal
= Diastema widening = Cleaning of periodontal pockets = Trephination

Table 10. Treatments performed in this study

Based on the study, the most prevalent treatments performed in the clinical cases were teeth
extractions and floating. Teeth extractions were performed in 54,5 % of the clinical cases, and
floating was performed in 22,7 % of the clinical cases. Other less frequent treatments
performed included: tumour removal (9%), diastema widening (4.5%), cleaning of periodontal
pockets (4.5%), and trephination (4.5%). Out of the horses that had an extraction, 8 had an oral

extraction, and 4 had surgical extractions under general anaesthetic.
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Statistical methods

The prevalence of a category was calculated as a proportion of the group size (n=17). Where
the occurrence of the of data was frequent enough for statistical analysis (in the case of age,
gender, breed, use, symptoms, dental abnormalities, and treatment) the analysis was
categorized using Microsoft Office Excel 2016 (Microsoft Corporation). The percentage of a
category (symptoms, abnormalities, and treatment) was calculated using the Excel percentage

formula.
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DISCUSSION OF RESULTS

As stated by Johnson (58), mature horses (5-15 years) make up the majority of horses
in many equine practices. However, according to the analysis, the most presented age group
for dental evaluation was horses aged 2-5 years old. This points out the importance of regular
dental checks from a young age as dental abnormalities can develop from the moment horses
begin to erupt their teeth. This statement is supported by DeLorey (59), that in the first two
weeks of life, foals erupt 16 deciduous teeth and this is why it's important to know early on
whether the foal has a malocclusion such as an overbite or underbite. Their deciduous
premolars are all in use within the first few weeks of life and can soon start to wear abnormally
if they do not meet properly. In addition, Delorey (59) states that if there are no abnormalities
detected previously, it is strongly recommended that a skilled veterinarian performs a complete
dental examination no later than 12-18 months of age. Furthermore, Marx (60) states the
importance of dental examinations at a young age as horses, from birth to age 5, have
significant and continual changes occurring in their mouths as they erupt and shed 24 deciduous
teeth and erupt 36-44 permanent teeth. Marx (60) explains that dental problems developing
during this time may have life-long consequences if left untreated. Hodge (61) states that horses
aged 2-5 may require more frequent dental exams than older horses. Easley (31) states that an
oral examination should be performed the day a horse is born. In addition, Easley (31) explains
that a lot more is expected of younger horses today and there is so much going on in the juvenile
mouth. Easley (31) adds that a horse doesn't develop his full mouth until the age of five and
there are horses that are most productive between the ages of three and five. Easley (31)
explains the importance of a complete oral exam so that any problems that can affect their
performance can be corrected as early as possible. In contrast, Lee (62) states that dental care
is a very important part of health care for all horses, but is particularly important for older
horses. From the analysis, the prevalence of horses aged 6-14 years and 15-25+ years were
evenly presented for examinations. This points out the importance of dental examinations in
all ages of horses. Liyou (63) states that old horses need dental checks as much or more than
any other age of horse. In addition, Liyou (63) states that dental pathologies could be avoided
with regular dental maintenance at a young age. In conclusion, preventing dental abnormalities
involves regular dental examinations and treatments throughout the horse’s life.

There was no inclination of the prevalence of dental abnormalities in any specific breed
of horse. This was possibly due to the small size of the study group. Based on the analysis, 1

Shetland pony had a sow mouth occlusion and molar impaction. As stated by Sonder (64),
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miniature horses tend to have more problems with their teeth than do larger breeds of horses
which is likely due to the small size of their heads combined with the same number and size of
teeth as found in a full-size horse. Sonder (64) also stated that is it recommended for Shetland
pony foals to have their first dental examination shortly after birth to identify any bite
abnormalities. As stated by Pence (65), miniature horses are prone to sow mouth and tooth
impaction. Based on the analysis, an Irish Sport Horse had the dental abnormality EOTRH.
The Irish Sport Horse is the result of a cross between the Irish Draught and another breed,
historically a Thoroughbred, but today sometimes a European Warmblood. According to Baratt
(66) and Staszyk et al (67), EOTRH was prevalent in a number of Warmbloods and
Thoroughbreds in some studies, however it was concluded that these breeds have been
overpresented and that there is no definitive breed disposition for EOTRH. On the other hand,
it is interesting to note that in a study conducted by Pearson et al (68), it is shown that Arabian
horses tend to be more predisposed to EOTRH than other breed of horses. However, the study
group in the thesis did not consist of any Arabian horses. Easley (31) states that each specific
horse breed has attributes that present challenges unique to that breed. In addition, Easley (31)
states that parrot mouth is commonly occurs in Thoroughbred horses, and Warmblood horses
often have malocclusions in the cheek teeth and dental hooks.

In a study by Staszyk et al (67), it is shown that EOTRH seems to have a male
predominance, with geldings being the most commonly affected. The horse that had EOTRH
in the thesis analysis was a male. Baratt (66) explains that EOTRH effects horses that are
generally >12 years of age. The horse in the thesis analysis affected by EOTRH was 20 years
old.

Based on the analysis, riding horses were the most prevalent which indicates the
importance of regular dental examinations depending on the use of the horse. Easley (31)
explains that age and use are two factors the veterinarian must take into consideration when
evaluating the horses’ mouth as these factors can cause poor dental health. Furthermore,
Scrutchfield (69) explains that dental examinations may be required every 6 to 12 months as
indicated by the horse’s age, use, expected level of performance, and overall condition of the
teeth. Johnson (58) states that one of the most important avenues of communication that the
rider has with the horse is through contact with the mouth, therefore, the competition horse
should receive a complete oral examination biannually.

Based on the analysis, there was a lower body condition score prevalence in the senior
horses (15-25+) age group. This indicates the that weight loss can occur in older horses with

dental abnormalities and that regular dental examinations are important. This is confirmed by
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Liyou (63) that dental disease is a major cause of weight loss in old horses. Malinowski (70)
states that dental problems can be avoided or managed in older horses with regular preventive
check-ups. It is explained by Gray (71) that as horses age, some of their systems begin to
function less efficiently. Gray (71) adds that when the digestive system functions less
efficiently and from a decreased ability to masticate food properly due to poor teeth, weight
loss can result. Ferraro (72) states that good dental health is critical to the proper function of a
horse’s digestive system, since digestion is a complex process that begins with chewing and
mixing of food with saliva. It is recommended by Holland (73), that if horses are maintaining
their weight, annual dental examinations are recommended. In addition, Holland (73) suggests
biannual dental examinations once a horse begins to lose weight or reaches the age of 15.
Based on the analysis, dental abnormalities affect the riding performance of many
horses. This suggests that riding horses may require more frequent dental examinations. As
noted by Ferraro (72), dental abnormalities can lead to performance problems because of pain
or discomfort with the bit. Ferraro (72) adds that horses used for competitive riding, have a
heightened sensitivity to dental abnormalities and may need routine dental examinations more
frequently, perhaps every six months, to maintain dental health and comfort. In addition, it is
suggested by Scrutchfield (69) that that high-performance horses require more frequent dental
care. Larson (74) explains that dental problems can cause a range of painful issues that result
in decreased performance or other unwanted behaviours. It is explained by Lamm (75), that
behavioural characteristics suggesting dental abnormalities may include unusual resisting the
bit and bridling, sensitivity to bit contact, irritation when put into a dropped noseband, head
tossing, poor self-carriage and not wanting to have his face and muzzle handled. This is true in
the case of the thesis analysis, as 1 horse was head shy during handling. Schroeder (76) explains
that regular dental examinations can improve horse health and comfort and help in maintaining
ideal weight, improved horse performance, and reduce or eliminate behaviours problems such
as resisting the bit, and head tossing. Based on the thesis analysis, dental abnormalities can
cause oral pain in many horses. This is explained by Scoggins, et al (77) that horses with dental
problems may show signs, such as pain or irritation of the mouth. In the thesis analysis, 1 horse
suffered from excessive transverse ridges, which put strain on the temporal mandibular joint
and was painful for the horse. Lamm (75) confirms this by explaining that uneven matching of
the molars, can cause strain on the temporal mandibular joint resulting in pain. It is noted by
Jeffrey (78) that common symptoms in horses with dental abnormalities include: eating slowly
or a reluctance to eat, loss of condition, quidding, excessive salivation or blood in the saliva,

foul smell from the mouth or nose, discharge from one nostril and facial swelling. These
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symptoms also occurred in the horses in the thesis analysis. In a survey of equine oral pathology
(79), it was shown that dental abnormalities in horses can lead to weight-loss, poor
performance, pain, behavioural abnormalities, and illness. On the other hand, 2 of the 17 horses
showed no clinical signs on examination. This shows that even if a horse displays no clinical
signs it does not indicate that no abnormality is present. This highlights the importance of
regular dental examinations regardless of the appearance of the horse. Searcy (80) concludes
this finding in stating that horses are stoic and are likely to not show any signs of dental
problems until the condition is advanced. Searcy (80) adds that dental problems can cause signs
of pain, discomfort or irritation long before horses show signs of weight loss, difficulty
masticating and dropping feed. For these reasons, Searcy (80) recommends that horses should
receive a complete oral examination at least once a year. Furthermore, Darrow (81) explains
that many of the worst dental conditions are discovered in stoic horses in good weight showing
no signs of dental-related issues.

Murphy (82) explains that the most common dental abnormalities that occur in horses
include: sharp enamel points forming on cheek teeth, causing lacerations of cheeks and tongue,
retained caps, discomfort caused by bit contact with the wolf teeth, hooks forming on the upper
and lower cheek teeth interfering with the insertion or removal of the bit, lost and/or broken
teeth, abnormal of uneven bite planes, excessively worn teeth, abnormally long teeth, infected
teeth and/or gums, misalignment/poor apposition, and periodontal disease. Based on the thesis
analysis, most of these common dental abnormalities occurred in the group of horses. However,
the most prevalent of the common dental abnormalities that occurred in the thesis study group
were sharp enamel points. Sharp enamel points affected horses in all the age groups of the
analysis. Several studies have also concluded the same result. In a study by Vemming et al
(83), it was also found that sharp enamel points were the most prevalent dental abnormality
that affected all age groups. In addition, a study by Bottegaro et al (84) of 100 horses found
that sharp enamel points had a 100% prevalence in all the horse age groups. In a study by
O’Neill et al (85) of 60 horses aged from 5-15 it was found that all the horses had some
occurrence of sharp enamel points. Peters et al (86) concluded from a study of 483 horses and
ponies, that sharp enamel points were the most detected abnormality. Furthermore, in a study
by Simhofer et al (87), it was found that sharp enamel points occurred in 96.3 % of a group of
300 horses. The study by Anthony et al (79) found that the prevalence of periodontal pockets,
gingival recession, and waves was highest in older horses. This finding can be compared to the
thesis analysis, as a horse in the 15-25+ age group was found to have periodontal pockets and

gingival recession. In a study by Tell (88), it was found that horses ridden with a bit and bridle
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had a significantly higher prevalence of oral lacerations as compared to horses that were not
currently ridden. In addition, it was concluded in the study that using a bit and bridle can cause
oral lacerations even in horses that have regular prophylactic dental floating. This can be
compared to the results of the thesis as 4 horses in the group had oral lacerations. It was an
interesting finding that these 4 horses were all used for riding and that the non-riding horses
and ponies did not have any oral lacerations. Therefore, based on the thesis, oral lacerations
had a higher prevalence in riding horses than non-riding horses, which is similar to the findings
in the study by Tell (88). In addition, the 4 horses with oral laceration in the thesis study group
suffered from oral pain. Knottenbelt (89) suggested that, oral ulcers are the most common cause
of pain in the horse. Based on the thesis analysis, the riding horses that experienced oral pain
due to cheek lacerations showed behaviour problems during riding. In a study by Hall et al
(90), it was shown that undesirable behaviour in ridden horses may be indicative of pain
resulting from underlying health problems, such as dental abnormalities. The uncommon dental
abnormalities were the abnormalities that occurred less often in horses as compared to the
common abnormalities. An interesting rare abnormality that occurred in 2 horses of the thesis
study group was an ameloblastoma. The age of these horses was 5 and 15. This is confirmed
by Easley (91), as it is noted that an ameloblastoma may occur at any age. The ameloblastomas
in the horses occurred in the maxilla region. In contrast, Knottenbelt (92) notes that this rare
abnormality occurs more commonly in the mandible than the maxilla. Pence (65) states that
ameloblastomas are usually seen in the maxillary region of younger horses. In addition,
Knottenbelt (92) explains that male horses are more commonly affected. The 2 horses that
presented with ameloblastomas in the analysis were both male. In a study by Dixon et al (93),
it is stated that supernumerary teeth are relatively uncommon occurrences in horses and that
they most commonly occur at the caudal aspect of the maxillary cheek teeth rows. Similarly,
one horse in the thesis analysis had a supernumerary tooth located behind the 111 molar. The
two horses that had supernumerary teeth were aged 3 and 10 years old. Easley (94) notes that
supernumerary teeth can occur at all ages of horse. Based on the thesis analysis, the two horses
that had secondary sinusitis developed this condition because of teeth infection. Belton (95)
explains that the most common cause of secondary sinusitis is dental disease, with infection of
one of the cheek tooth roots that sit in the maxillary sinus. Belton (95) adds that it is unusual
for facial swelling to occur in cases of sinusitis secondary to tooth root infection. In contrast,
the two horses in the thesis analysis both developed a facial swelling. In addition, Belton (95)
explains that in cases of secondary sinusitis, the primary disease must also obviously be treated

if the sinusitis is to resolve. Belton (95) states that tooth removal is usually required, and can
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be done under standing sedation. Based on the study, the most prevalent treatments performed
in the clinical cases were teeth extractions and floating. In contrast, Tucker G (96) states that
in over 62,000 floats performed, there was a need for only 3 extractions. In the thesis analysis,
out of the horses that were floated, one was floated to allow movement of the rostro-caudal
jaw. This was demonstrated by Carmalt et al (97) that floating increased the rostro-caudal
movement of the jaw. Belton (95) explains that in some cases, a general anaesthetic is required
for tooth removal. In the thesis analysis, oral extractions were mostly performed in the horses.
It is explained by Hyman (98), that deciduous teeth extractions are commonly performed in
miniature ponies as they retain their deciduous teeth, which impedes eruption of the permanent
teeth and causes overcrowding. In the thesis analysis, an extraction was performed on the
miniature Shetland pony to remove deciduous teeth. Belton (95) states that trephination, to
physically flush and medicate the sinus, may be necessary following tooth removal. Jergler
(99) explains the treatments for the most common dental abnormalities and that hooks, ramps
and waves should be conservatively reduced over a period of time. In addition, Jergler (99)
states that tall teeth should be conservatively reduced over a period of months, and periodontal
pockets should be cleaned and radiographically evaluated, depending upon the severity.
Furthermore, as stated by Jergler (99), fractured and loose teeth must be radiographically
evaluated and extracted, and sharp enamel points should be routinely floated. In the study by
Carmalt et al (97), all the horses were sedated and examined using a full mouth speculum. It
was found in the study by Carmalt et al (97) that there was no difference detected in riding
horses with or without their teeth being floated. In conclusion, regardless of the horses’ teeth
being floated or not, cheek lacerations caused by the cheeks pressing against sharp points on
the teeth (by a bridle) still occurred. There is no scientific evidence that is able to show any
benefit for horses in having their teeth floated. In a study by Ralston et al (100), it was found
that routine floating does not adversely affect or improve digestion 2-4 weeks after the
procedure is performed. A study by Carmalt et al (101), suggest that dental floating does not
result in significant short-term changes in body weight, body condition score, feed digestibility,
or fecal particle size in healthy pregnant mares. Another study by Carmalt et al (102) shows
that there is no evidence of associations between cheek tooth morphologic variables, fecal
particle size, and apparent digestibility in horses. Carmalt et al (103) conducted another study
which in addition showed that rostrocaudal mobility in horses did not appear to affect weight
gain, feed digestibility, or fecal particle size. Easley (31) states that the most important thing
about dentistry is not the floating. It’s the oral examination. Easley (31) recommends a

thorough oral examination at least once a year.
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CONCLUSION

Regular dental examinations are of major importance in horses, regardless of age, use, or the
appearance of the horse. Dental abnormalities occur in horses of all ages, and can affect the
riding performance or general health of the horse. A thorough examination is critical in the
diagnosis of dental abnormalities and the planning of dental corrective procedures. Horses
should be sedated to reduce undesirable or difficult behaviours during the examination. A full
mouth speculum, head support apparatus and a bright light source should be used to facilitate
the examination. Riding horses are at an increased risk of developing dental abnormalities such
as oral lacerations, therefore regular dental examinations are necessary from a young age. Sharp
enamel points were the most prevalent dental abnormality that affected horses of all age groups.
Sharp enamel points caused the oral lacerations in the riding horses, which led to oral pain and
poor riding performance. Sharp enamel points should be routinely floated, however routine
floating is not a substitute for regular thorough dental examinations. It is recommended that
horses receive their first dental examination shortly after birth and every 6 to 12 months
thereafter as the horse ages to prevent dental abnormalities and other complications in their

senior years.
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