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KEY POINTS

� Equine dentistry has a long and interesting history, being one of the earliest areas of
equine health care.

� Equine dentistry was a neglected area of veterinary and animal husbandry research during
the twentieth century.

� Great progress has been made by veterinarians and equine medical researchers over the
past 30 years in improving understanding of equine dental disease.

� New and innovative equine dental diagnostic and therapeutic techniques have been
developed in the twenty-first century, based on evidence from clinical and bench
research.
INTRODUCTION

Historically, equitarians always have been aware of the benefits of good dental care to
improve performance of the equine athlete and extend the useful life span of the horse.
Recent archeozoological data from equine skeletal remains show that horse dentistry
took root in the tribes of nomadic pastoralists living on the steppes of Mongolia and
northeast Asia during the Bronze age (ca.750 BCE). The inception of dentistry within
the tribes occurred following the introduction of using a metal bit to control horses.1

For the next 2000 years, medical and dental practice was focused on physical tech-
niques, such as farriery and barber surgery, and the Hippocratic-based theory of dis-
ease. This theory taught that disease was caused by an imbalance of the 4 humors:
black bile, yellow bile, phlegm, and blood. These humors were associated with the
4 seasons of the year and the 4 known elements (air, earth, fire, and water). For cen-
turies, this theory of disease was combined with the belief in good and evil spirits to
derive medical advice and base treatments. New discoveries around the seventeenth
The author (J. Easley) has no commercial or financial conflicts of interest or any funding sources
outside of a private equine dental veterinary practice.
PO Box 1075, Shelbyville, KY 40066, USA
E-mail address: easleydvm@aol.com

Vet Clin Equine 36 (2020) 425–432
https://doi.org/10.1016/j.cveq.2020.08.012 vetequine.theclinics.com
0749-0739/20/ª 2020 Elsevier Inc. All rights reserved.

mailto:easleydvm@aol.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.cveq.2020.08.012&domain=pdf
https://doi.org/10.1016/j.cveq.2020.08.012
http://vetequine.theclinics.com


Easley426
century began the Age of Enlightenment, which slowly changed the thinking about
health and disease.
Equine dentistry was a pillar of veterinary practice at the turn of the twentieth cen-

tury. By 1905, 4 complete textbooks (Box 1) dedicated to equine dentistry were in
print. Merillat2 stated, “the principal objective of dentistry is to promote the general
health (of the horse) by improving mastication and by relieving pain.” Equine clinicians
today agree that the goal of dentistry remains the same. Merillat’s text described how
to float enamel points, manage deciduous teeth, and extract terminally diseased
teeth.2 With the exception of the outstanding clinical work of Erwin Becker (1898–
1978),3 some 50 years later, the standard of equine dental care saw minimal change
through most of the twentieth century. Many of the procedures described by Merillat,
such as wolf tooth extraction, canine teeth reductions, and bit seat application, now
are commonly practiced—100 years later, with the continued practice of potentially
harmful procedures that have no scientific validation.
Today, equine dentistry is one of the most common tasks performed by large animal

veterinary practitioners. New discoveries in medical and dental science and species-
specific dental research have opened eyes and minds to a better understanding of
equine dentition in health and disease. These advances in understanding of equine
dentistry have led to the abandonment of old procedures and techniques. Other tech-
niques have been reinforced and/or improved on because of enhanced understanding
of equine dental anatomy, physiology, and dental disease. Better methods of restraint
and improved diagnostic equipment and techniques have allowed for a more accurate
diagnosis to be made, which enables treatments to be more precisely planned and
carried out.
EQUINE RESTRAINT

Prior to 1950, most horses requiring dental care were restrained by physical means
(halter and lead, twitch, stocks with ropes, double side lines, or casting ropes). For
dental procedures, cocaine-based local/regional anesthesia was used in combination
with and to augment physical restraint. Tranquilizers, such as phenothiazine deriva-
tives (Thorazine, Sparine, Tranvet, and acepromazine), rauwolfia derivative (reserpine),
and propanediol derivatives (Equanil), were in common use. By the end of the twen-
tieth century, most of these drugs no longer were on the medical drug market because
their use in horses was not entirely satisfactory.4 Xylazine was discovered as an anti-
hypertensive agent in 1962 by Farbenfabriken Bayer in Leverkusen, Germany. Before
the discovery that xylazine was effective as an equine sedative, there were no seda-
tives approved for use in horses.5
Box 1

Four books on equine dentistry published before 1900

The Horse’s Mouth. Edward Mayhew, MRCVS. Published by Messrs. Fores, 41, Piccadilly,
London, 1850

Veterinary Surgery, Vol l,Animal Dentistry and Diseases of theMouth. Merillat LA. Published by
Haussmann and Dunn Co., Chicago, IL, 1905.

Horses Teeth. Clark HD. Published by WK Jenkins, New York, 1886

Veterinary Dental Surgery. Prof. Hinebauch TD, Published by Purdue University Press, La
Fayette, IN, 1889
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By the early twentieth century, general anesthesia was used in equine veterinary
surgery but muscle-relaxing drugs (choral hydrate/magnesium sulfate and succinyl-
choline), hypnotic drugs (thiopental and thiamylal), and gases (chloroform) were asso-
ciated with high morbidity rates. By 1980, xylazine was in popular use and short-term
anesthesia with intravenous combinations of xylazine/diazepam/guaifenesin/keta-
mine and better inhalant agents were used safely in equine practice. This changed
equine dental practice more than any other single factor. Safe equine restraint and
the ability to perform an oral examination with minimal complications were the bene-
ficial results. A detailed dental examination could be performed safely in the field with
use of a full-mouth speculum, dental mirror or endoscope, and dental picks and
probes.
The next 25 years brought the introduction of other a2 adrenergic receptor agonists

(detomidine and romifidine) and opioid-based analgesics (butorphanol) as well as
more refined and safer methods of local and regional anesthesia Such combinations
have revolutionized working in the standing horse’s mouth and opened the door to
better diagnostic techniques and advanced imaging in the standing horse. Treatment
options, such as novel oral extraction techniques, infundibular restorations, and end-
odontic treatments, also have evolved.
DENTAL EQUIPMENT AND INSTRUMENTATION

In 1648, the Dutch painter Paulus Potter produced “A Farrier’s Shop” showing a farrier
working in a horse’s mouth with what appears to be a rasp or float (Fig. 1). In 1664,
Jacques de Sollysel complained of people “bishoping” lower incisor teeth, which
changed the shape of the dental spot to appear like a cup in order to make a horse
appear younger. Several types of jewelers’ drills were used throughout Europe to alter
incisors. Many veterinary texts published over the next 200 years carefully docu-
mented the process of aging horses by dentition and the importance of not being
fooled by “low dealers,” who would perform this unethical practice. Professor Have-
mann from the Hannover Veterinary School introduced the technique and instrumen-
tation for repelling teeth in 1805. In England, the Arnold and Sons Steel Works began
manufacturing dental horse floats and other equipment. And, by 1844, Sharp & Smith
in Chicago were in the equine dental tool manufacturing business. Friedrich and Karl
Guenther were veterinary surgical pioneers in Germany. By 1859, they had developed
Fig. 1. A Farrier’s Shop,” 1648, by the Danish painter Paulus Potter. This oil shows a horse
having a dental procedure performed while brutally restrained with a stocks and lip twitch.
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a full mouth speculum and had constructed more than 36 different dental instruments
including 19 different extraction forceps.6

In North America, after the civil war (1865) until the 1920s, there was no regulation of
veterinary practice. Many imposters claiming to be veterinarians, or “hos docs,” were
working on horses and other animals. This period has been referred to as the “Time of
Quackery.” During this time period, C.D. House was a retired US Army Cavalryman
who promoted himself and his equine dental techniques. He claimed to perform dental
procedures without a speculum and routinely reduced the incisors claiming to bring
the horse “into balance.” In 1895, Hermann Haussmann, Chicago, IL patented the first
speculum with removable incisor plates followed by J. Gordon McPherson’s model,
which still is in use today.6–8

During the early years of the twentieth century and after the introduction of afford-
able bicycles, automobiles, and tractors, horse numbers and economic interest
declined. In North America, between 1880 and 1925, more than 100 veterinary and
equine dental schools had opened and closed their doors. By this time human and vet-
erinary medicine were rapidly changing for the better with the revolutionary discov-
eries of scientists, veterinarians, and physicians, such as Louis Pasteur, Fleming,
Lister, and McFadyean.
The world still depended heavily on horse-drawn power for transportation,

manufacturing, and military dominance until World War II. During the 1930s, the
German engineer and veterinarian Becker (1898–1978) made significant contributions
to modern equine dentistry that are still felt today. Becker was the nephew of Helmar
Dun, a renowned private equine veterinary practitioner and promoter of veterinary
dentistry. Portable stocks and head supports, use of the full-mouth speculum and
head light, electric-powered and water-cooled dental grinders, dental records that
allowed compilation of types and incidences of disease, and documentation of dental
conditions with impressions and plaster models are just a few of Becker’s contribu-
tions. Professor Becker had a long academic career in Berlin and after the war became
a leader in the institute of roentgenology, veterinary dentistry, and veterinary surgery at
the Berlin Free University. His scientific work includes 59 publications as well as
approximately 400 educational and operating films produced in his film
department.9,10

In the 1990s, Americans began to improve equine dental equipment. Donnie Mat-
lock and Rich Capps manufactured carbide float blades replacing the steel inter-
changeable blades that had been used for 100 years. Frank Alberts, Dale Jeffery,
and Herb Harlton’s tools began to improve on the quality of floats and other equipment
that had previously been utilized. Estrada, an Argentinean veterinarian, developed and
marketed an electric portable flexible shaft float (Fig. 2). Dr Clay Stubbs perfected the
Fig. 2. The portable electric powered flexible cable tooth grinder developed by Estrada; an
Argentinian veterinarian. This and many other improved dental instruments were intro-
duced to the North American Veterinary market between 1970 and 2000.
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motorized oscillating float and the use of air-powered tools in equine dentistry and
Dennis Rach a Canada veterinarian developed a rotary float system (PowerFloat,
PowerFloat Inc. Calgary, Alberta, Canada). Veterinarians could now safely sedate
and examine the horse’s mouth and with proper instruments almost effortlessly carry
out occlusal corrective procedures. The next step in the scientific method was to test
the procedures that had been performed on teeth since 1600 AD and to determine
which ones were of value to the horse and/or rider. In 1993 an editorial by Professor
P. M. Dixon11 at Edinburgh University challenged the veterinary profession to research
this neglected area of practice. This began the present age of scientific progress in the
field of equine dentistry and oral health.

DENTAL DISEASE AND ITS CORRELATION TO DENTAL CORRECTIVE PROCEDURES

Dental corrective procedures have been performed on the horse’s mouth for centuries
without any real understanding of the disease or condition being treated. As early as
1350, a book by Abu Bekr Ibn Bedr contains drawings of horses having teeth
extracted and the breaking or cutting of elongated teeth. In 1550, Rabelais wrote,
“He always looked a given horse in the mouth.” It was evident that good horsemen
of that day understood a little about the appearance of incisor teeth and their relation-
ship to age. Until the late nineteenth century, however, age-related changes on the
incisor surface was thought to be due to excretion of material up through the tooth
to change its shape and consistency, not occlusal wear. Much of the knowledge of
the day was based on superstition and no place was this more evident than in training
and bitting horses. Wolf teeth removal was thought to be necessary to prevent moon
blindness or to prevent the cavalry horse from seeing the “wolf in battle.” Before the
first formal veterinary school was established in Lyons, France, in 1761, there were
no standards or accountability for the veterinary profession. The first real anatomy
course for veterinarians was conducted at the second school in Alfort, France, but
dentistry was not at the forefront. Through the nineteenth century “bleeding” and
“burning the lampas” (Box 2)were common professional practices.10 In 1879, W. H.
Clark12 in his book Horse Teeth makes a reference to the difference between “skill
vs brutality.” This text was one of the first to properly describe horse dentition and dis-
ease processes. Professor T. D. Hinebauch13 at Purdue University wrote Veterinary
Dental Surgery in 1889 and covered most of the dental disease conditions seen in vet-
erinary practice today. Much of the literature published for the next 50 years contained
little new or researched information. Colyer, Hofmeyer, and Honma published original
works on dental disease and pathology in the middle 1900s.14–16 Becker’s German
work on more than 50,000 horses was published in the 1940s but because of World
War II, laid almost unnoticed in the English-speaking world for approximately 50 years.
In the 1970s, Gordon Baker17 presented his PhD thesis on equine dental disease and
continued to publish on this area of equine practice until his retirement in 2009.
Box 2

Definition of lampas

Lampas is an antiquated term for mucosal thickening or inflammation of the hard palate just
behind the upper incisors. This is a normal feature in young horses that are erupting permanent
dentition. Thickening of the palate mucosa also can be seen in horses that have been on soft
grass forage that are suddenly brought into confinement and fed very course forage or chaff.
This condition is self-limiting but for centuries was treated with caustic agents, lancing with
differ blade devices y, or soft tissue charring with thermocautery. All of these so-called
methods of therapy were brutal and inhumane
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The equine tooth is complex and unique in that the occlusal surface and exposed
crown is ever changing due to occlusal wear as the horse ages and the root constantly
is remodeling. This makes radiographic based imaging necessary for evaluating the
subgingival portion of the tooth and surrounding periodontium. Radiographic imaging
has changed dramatically over the past century since the discovery of x-rays by Wil-
helm Röntgen a German physics professor in 1895. This soon was followed by the
introduction of contrast agents in 1916. Film-based systems have been replaced by
computerized and digital systems using phosphor sensing detectors and digital sen-
sors. Nuclear medicine became possible in the 1950s and was in common use in vet-
erinary medicine by the 1980s. Ultrasonography was developed in the 1960s based on
the principles of sonar developed during World War II. The use of 3-dimensional imag-
ing (computed tomography and magnetic resonance imaging) was developed in the
1970s and has revolutionized understanding of dental anatomy and pathology. These
advanced imaging techniques have allowed for a more accurate diagnosis of dental
disease and specific treatments.
Oral extraction of diseased teeth was practiced by a few brave practitioners for cen-

turies but was limited mainly to loose teeth. There were high mortality and complica-
tion rates associated with this procedure.18,19 The extraction forceps introduced by
Gunther and Hauptner in the late 1800s stimulated the development of better forceps
by Robertson, Gowing, Sharp & Smith, and Frick by 1912.20 Even with better equip-
ment oral extraction proved to be unsuccessful in many cases. With the addition of
safer general anesthesia and radiographic support, retrograde repulsion techniques
for removal of diseased cheek teeth gained popularity in the veterinary surgical com-
munity in the twentieth century. Even with these improvements, the tooth repulsion
technique often was found to be unsuccessful and carried a high rate of surgical com-
plications.21 Veterinary training and literature had shifted by 1950 putting less
emphasis on equine and more on canine and feline care.22 As equine dental care
improved in the late twentieth century and, as veterinarians gained a better under-
standing of dental pathophysiology, new and improved techniques for tooth removal
and preservation have been developed.
The expanded array of techniques to treat diseased teeth introduced in the

twenty-first century include orthograde and retrograde endodontic procedures
and infundibular restorations to preserve diseased teeth. Extraction techniques
have expanded to include surgical extractions through buccal and lateral alveolar
approaches for incisors, canines and cheek teeth. Minimally invasive buccal ap-
proaches have been introduced to better access cheek teeth to aid in extractions
or restorations. Equine dental instruments and equipment have been developed to
allow right angled burs and elevators to be used to section and remove cheek teeth
intraorally.
All aspects of dental care have improved over the past century but also progress

has been made in the diagnosis and treatment of secondary or associated condi-
tions that often accompany dental disease. Sinusitis secondary to dental disease
has always been a recognized comorbidity and often led to the demise of the horse.
The knowledge to trephine and drain the sinus compartments was described and
referred to in the early veterinary literature as “nasal Gleet.”8 At that time, it was
observed that in chronic sinus infections “the pus hardens and concretes, until by
degree the cavities are filled with a foul and solid matter.”23 Treatment of secondary
sinus disease has become a less invasive and more controlled procedure with the
advent of flexible fiberoptic endoscopes introduced to veterinary practice in the
1960s. More recently, these therapeutic and diagnostic sinus surgeries are per-
formed commonly as standing outpatient procedures. This allows samples for
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bacteriologic culture and histopathology to be taken more easily, which leads to
more accurate diagnosis and treatment.
To master these new and innovative equine dental techniques efforts have been

made in the veterinary medical community to better train students and equine practi-
tioners to treat dental cases. Efforts began in the late twentieth century by the Amer-
ican Association of Equine Practitioners (AAEP) and the British Equine Veterinary
Association with sponsorship from the equine dental manufacturing community to
offer continuing education of lecture seminars and wet laboratories for veterinarians
and veterinary students. Hundreds of these programs have provided training to equine
veterinarians over the past 30 years. Veterinary school curriculums have been un-
graded to provide better dental training to students with the help of the veterinary
dental specialty colleges (American Veterinary Dental College and European Veteri-
nary Dental College).
In 2017, Professor Dixon was invited to present the Frank J. Milne State-of-the-Art

Lecture at the AAEP annual meeting.24 He presented a lecture entitled “The Evolu-
tion of Horses and the Evolution of Equine Dentistry” to a crowd of more than
2000 equine veterinarians. He addressed the progress made in this area of veterinary
practice and was able to reference more than 100 papers that had been published
since his editorial addressing the lack of attention to equine dentistry in 1993.11

He described several new disease processes that had been described only in the
twenty-first century (equine odontoclastic tooth resorption and hypercementosis,
infundibular cement hypoplasia, peripheral cemental caries, and peripheral caries
of cheek teeth). He also brought attention to the new molecular bacteriologic tech-
niques that have been used to map the normal and abnormal microbiome of the
horse’s mouth.
SUMMARY

It should be clear to anyone who has kept up with the current veterinary literature that
equine dental disease is more prevalent and more wide ranging than once thought.
The complete and detailed oral examination is critical to diagnosing and planning
treatment of any dental pathologic condition. Dentistry no longer can be approached
from the standpoint of being concerned only with abnormalities of occlusal wear and
sharp enamel points.
In the late 1980s, a new revival in equine dentistry became evident. The conflict be-

tween lay dental care providers (LDCPs) and veterinarians began in earnest at this
time. Most LDCPs had worked for veterinarians who had trained them to float teeth
during the slow times at the racetrack. Seeing the opportunity for more money as in-
dependent operators outside the supervision of a veterinarian, new equine dental
groups began to emerge. This trend set back the scientific and medically sound prac-
tice of equine dentistry. Dental care is an integral part of overall equine health care. It is
a professional veterinary practice, not simply an animal husbandry task.
In the past 2 decades, equine veterinarians have expanded the scientific knowledge

about equine dental anatomy, aging by dentition, dental and masticatory physiology,
and pathophysiology of dental disease and have improved diagnostic and treatment
techniques more than at any time in the past 4 centuries. This information is the foun-
dation for this equine dentistry edition of The Veterinary Clinics and many other recent
equine veterinary dental texts and publications. Let us continue this progress and not
be the generation that relinquishes equine dentistry to untrained, uneducated,
nonscientific-thinking yeomen. Such would not be in the best interest of the horse
or the veterinary profession.
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