Equine Dental Anatomy: What we need to know to be successful
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Understanding basic oral cavity and dental anatomy is important in helping to better understand
the physiology of equine mastication, the pathogenesis of oral cavity disease and dental disorders, and
will help lead to successful treatment approaches.

Horses have hypsodont teeth, which erupt over the lifetime of the animal. The equine tooth is a
complex structure designed allow for mastication of rough forages and grains over an extended period
of time. The teeth erupt approximately 2-3 millimeters per year, which matches the attrition rate of
wear. The clinical crown is the tooth structure which is above the surface of the soft tissue or gum line
and the reserve grown is the un-erupted tooth which will become the clinical crown as the tooth
continues to erupt. When discussing orientation, the occlusal surface is the part of the tooth which
effectively grinds the food material. In a horse with normal occlusion, the occlusal surface will meet up
with the opposing arcades occlusal surface, which then wears as the horse masticates. The apical aspect
of the tooth refers to that part of the tooth which includes the root. The lingual surface of the tooth is
next to the tongue, the palatal surface is in contact with the hard palate, the buccal surface is adjacent
to each cheek and the labial surface refers to the area of the incisors that is in contact with the lip. The
interproximal space refers to the space between the teeth. Mesial refers to the front of the oral cavity
or part of each tooth that is nearest to the front of the mouth and the distal aspect refers to the back of
the mouth or the back of each tooth.

There are structures which are specific to the equine oral cavity. Horses have a large physiologic
diastema which is the space between the canine teeth, if present, or the corner incisor if there is no
canine, and the first cheek tooth. This is present on both the maxillary and the mandibular arcades. The
horses jaw is described as anisognathic. This means that in a normal horse the maxilla is wider than the
mandible, which allows the buccal aspect of the maxillary cheek tooth to extend beyond the mandibular
arcade. This orientation is significant in the development of sharp enamel points on the buccal aspect of
the maxillary arcade and the lingual aspect of the mandibular arcade when a horse masticates. The
occlusal surface of a normal horse should range between 10° to 15°. The Curve of Spee refers to the
angle of the distal aspect of the mandible. This angle can vary among horses depending on their size and
breed, which has an effect on the angle of the mandibular cheek teeth.

When discussing equine dentition is it best to reference the teeth using the modified Triadin
system in order to minimize confusion. From the horse perspective, the maxillary right quadrant is the
100 quadrant, the maxillary left is the 200 quadrant, the mandibular left is the 300 quadrant and the
mandibular right is the 400 quadrant. When labeling incisors, the central incisor is the 01, middle incisor
is 02 and the corner incisor is 03. The canine tooth is the 04 and may or may not be present, depending
on the age and sex of the animal. The wolf tooth is labeled 05 and there may be zero to four wolf teeth
present in an individual. The first cheek tooth 06, the second cheek tooth 07, third cheek tooth 08,
fourth cheek tooth 09, fifth cheek tooth 10 and sixth cheek tooth 11. A number will then be assigned
depending on which arcade the tooth is in.
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The paranasal sinus system in the horse is quite complex and intimately involved with the
dentition. Dental disease is the leading cause of sinusitis in the horse. The equine paranasal sinus system
consists of six pairs of interrelated sinuses which include; dorsal, middle and ventral conchal,
sphenopalatine, frontal and maxillary sinus. The dorsal, middle and ventral conchal sinuses are thin bone
that divide the nasal passages. The dorsal conchal sinus communicates with frontal sinus, and together
make the frontoconchal sinus. The maxillary sinus is the largest sinus and consists of both a rostral and
caudal compartment, divided by a thin bone, the maxillary septum. This septum can be easily damaged
in the diseased state, allowing for communication between the rostral and caudal compartments. The
caudal maxillary sinus communicates with the conchofrontal sinus via the frontomaxillary opening. The
caudal maxillary sinus also communicates with the sphenopalatine sinus through a small opening ventral
to the ethmoid turbinates and dorsal to cheek teeth 108/208.

It is important to understand the equine paranasal sinus system in order to accurately diagnose
equine dental disease, especially as it relates to apical tooth infections which can result in sinusitis. The
rostral maxillary sinus contains the roots of the 108/208 and 109/209 maxillary cheek teeth. The caudal
maxillary sinus contains the roots of the 110/111 and 210/211 maxillary cheek teeth. The 106/107,
206/207 DO NOT communicate with a sinus structure. If these teeth are associated with an apical
infection one would not expect a sinusitis.

The anatomy of the maxillary cheek teeth is quite interesting and complex. These
multidimensional structures are primary composed of cementum and dentin with outer enamel along
with two infundibulum. There is an infolding of enamel which creates the infundibulum, primarily filled
with cementum and surrounded by infundibular enamel. The 06 cheek teeth have 6 pulp horns, the 07-
10 cheek teeth have 5 pulp horns and then maxillary 11 cheek teeth can have as many as 7 to 8 pulp
horns. The mandibular cheek teeth are somewhat less complicated with no inner enamel ring or
infundibulum, but a similar number of pulp horns.

Enamel is the hardest substance in the body and is characteristically brittle in nature. Enamel
has no ability to repair itself. The peripheral cheek tooth enamel is surrounded by peripheral cementum,
which is softer and prevents fracturing of the enamel, helping to maintain the integrity of the tooth.
There are two main types of enamel. Type 1 enamel is found in the cheek teeth and provides strength,
protecting against chronic wear. Type 2 enamel is found in the incisor teeth and protects against
shearing forces.

Dentin makes up the bulk of the tooth and adds both tensile strength and compressibility. The
presence of dentin and cementum between the brittle enamel forms a laminated structure which helps
to prevent enamel cracking. The irregular surface created by these different dental structures is
necessary for the grinding of forages and grains necessary for equine mastication. The difference in wear
between the hard enamel and softer dentin and cementum create the necessary irregular surface and is
also what creates the sharp enamel points. The dentin and cementum wear down more quickly, leaving
the sharp enamel ridges which can cause soft tissue trauma in the oral cavity. There is both primary
dentin and secondary dentin. Primary dentin is composed of odontoblasts surrounded by dentinal
tubules. The intratubular dentin line the tubules like scaffolding and the intertubular dentin bridges the
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pulp to enamel. Secondary dentin has wider tubules with no intratubular dentin and can be regular,
which is continuous with primary dentin, or irregular, which is laid down in response to normal attrition
of the occlusal surface, preventing occlusal pulpar exposure as the teeth wear. Tertiary dentin occurs in
response to noxious stimuli or damage to the pulp as a protective mechanism.

The pulp is the soft tissue component of the tooth, lies within the pulp cavity and contains
connective tissue, vascularization, lymphatics and nerves. When the tooth erupts in the young horse the
permanent teeth have a single, large pulp chamber. Separate pulp horn development usually occurs
about one year following eruption.

Equine incisor teeth are more similar to brachydont teeth in form and function. There is a single
pulp horn with an enamel infolding creating a single infundibulum. Adult horses have 6 maxillary incisors
and 6 mandibular incisors. The incisor teeth are curved and taper from the occlusal surface to the apex.
In young horses the occlusal surface is near vertical and as the horse ages the angle of the teeth
increases. The infundibulum of the incisor is referred to as the “cup” at the occlusal surface, and as with
the maxillary cheek teeth, is filled with cementum. As the horse ages and the tooth is worn over time
the infundibulum is worn away, the cup disappears and the remaining infundibular enamel ring is
referred to as the “mark.” Horse over 18 years of age also wear the “mark” away, leaving only one
structure obvious on the occlusal surface of the incisor, the dental “star.” The “star” is dentin on the
occlusal surface overlying the pulp. The “cup,” the “mark” and the “star” can all be used in the aging of
horses.

Equine canine teeth (04) do not continually erupt over the life of the horse. Male horses
typically will have four canine teeth, which erupt at approximately 4 years of age. The canine teeth are
located in the diastema between the incisors and the first cheek teeth. Females typically do not have
canine teeth, although they may have small incomplete canine teeth. Due to the fact that the teeth do
not continually erupt over the lifetime of the horse, there is a very long reserve crown, even in older
horses, making extraction difficult. Canine teeth are predisposed to calculus deposition.

Wolf teeth (05) are simple brachydont teeth. The number, size and location of wolf teeth vary
from horse to horse. The wolf teeth typically erupt between 6 months and 18 months. Uncommonly the
wolf teeth do not erupt and remain below the gingiva, and these are called “blind” or unerupted wolf
teeth.

It is important to be familiar with aging using dentition. The best way to practice aging horses is
to examine horses of known ages. Eruption times are one of the most accurate methods of aging horses.
This is a very important skill to develop with respect to pre-purchase examinations and being able to
provide owners with accurate information about their horse. The areas to focus on when aging horses
include eruption times, the changes in height and angulation of the incisors, especially the corner
incisor, the changes in shape of the occlusal surface, changes in the markings on the incisor occlusal
surface and Galvayne’s Groove.

When discussing the eruption of deciduous incisors, they do follow the modified Triadin system
but are labeled with the prefix 500 (right maxillary), 600 (left maxillary), 700 (left mandibular) and 800
(right mandibular). Deciduous teeth are smaller than permanent teeth. The 01’s erupt anytime from
birth to one week, 02 erupt at 4 to 6 weeks of age and 03 erupt at 6 to 9 months of age. The easy way to
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remember this is the rule of 6’s from the inside out 01 (6 days), 02 (6 weeks), 03 (6 months). All twelve
of the premolars will be erupted at birth or in the first few weeks of life.

Premolar 06 2.5 years
Premolar o7 3 years
Premolar 08 4 years
Molar 09 1 year
Molar 10 2 years
Molar 11 3.5 years

It is important to remember eruption times in order to accurately age horses by their teeth. Also
it is important to remember that the deciduous premolars are shed as the permanent premolars erupt.
What's left of the deciduous premolar that is shed is referred to as the “cap.” It is best to leave “caps” in
place until they are loose and ready to be extracted, as early removal through aggressive intervention
may damage the underlying pulp of the permanent tooth. Once a “cap” is loose then removal is
recommended as these loose “caps” can cause soft tissue damage, pack feed and result in general
discomfort.

When aging a horse begin by examining the profile of the incisors and note the shape and height
of the upper corner incisor, 103/203. When the horse is less than 10 years of age the corner incisor is
wider than it is tall. The corner incisor is just about square at 10 years of age and then as the horse ages
that tooth becomes longer than it is wide and also becomes more angle. When horses are young they
have a very distinct feature on the occlusal surface of the lower incisors, the dental “cup”. The dental
“cup” is the enamel in-folding, or infundibulum, which is filled with cementum and it’s called a “cup”
because there is an obvious depression. When the cement is level with the occlusal surface the cup is
gone and the remaining structure is called the “mark”. The “mark” is the remainder of the infundibular
enamel and cementum, but without the depression.

As the teeth wear the “cup” is eventually worn away. The disappearance of the “cup” is variable.
Typically the “cup” is no longer visible in the 01’s by 6-7 years, the 02’s by 7 — 8 years and the 03’s by 8-9
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years. Variations exist in the wear of the “cup: due to differences in “cup” depth and cemental fill.
When the “cup” disappears the “mark” will become obvious. The “mark” is the underlying
enamel/cementum left after the infundibulum has been worn away. The “mark” will disappear by
approximately 18 years as the entire enamel in-folding is worn away. After the “mark” has worn away,
the only structure on the occlusal surface in the older horse is the “star.” The dental “star” is secondary
dentin overlying the pulp, which is discolored from plant staining. The dental “star” is linear in young
horses and located labial to the “cup” or “mark”. As the horse ages the dental “star” moves lingual and
becomes oval, then round as the horse ages. After 18 years of age, when the “mark” has worn away, the
dental “star” is the only structure present on the occlusal surface of the incisor and it is round and near
the lingual aspect of the tooth. With age the angel between the upper and lower incisors becomes more
acute.

Galvayne’s Groove is the groove or indent located at the upper permanent corner incisor
(103/203). Galvayne’s Groove is an indent in the tooth that is filled with plant stained cement. If
present, Galvayne’s Groove will usually appear around the age of 10 years, is halfway down the tooth at
15 years and runs the entire length of the tooth by 20 years. The groove is gone by 30 years. Not one
method of aging a horse by dentition is completely accurate and it is important to consider all of the
various findings when working to accurately age a horse.
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