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KEY POINTS

Laminitis is an important disease of the equine foot.

Multiple advances in imaging, for example, MRI, have helped in the diagnosis and treat-
ment of foot diseases.

Pain management using a multimodal approach has resulted in improved equine health
care with foot diseases.

Proper nutrition, cryotherapy, and good foot mechanics have advanced the care and wel-
fare of the horse with foot problems.

INTRODUCTION

As | sit at my desk on this glorious day, the sun is glistening and inspires me to share
my optimism and thoughts on the advances we have made in better understanding the
equine foot.

Preparing the Introduction for this issue of the Veterinary Clinics of North America
(VEP) - Equine (E) has filled me with gratitude to all those who generously contributed
to its publication. The topics are comprehensive and in-depth, exploring concepts and
describing experiences from many sources and clinicians. This new compilation in-
cludes state-of-the-art information on research that will transform clinical innovation
for years to come.

The goal of this publication is to bring together participants and experts in all areas
of equine care, to share information on better understanding the pathophysiology of
foot diseases—encompassing prevention, research, and therapies for the many
dreaded diseases of the foot and one at the forefront, laminitis!

The range and diversity of topics covered expanded geometrically as | planned this
edition, with articles on feeding the foot, basic anatomy of the foot, and research with
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applications to the clinical setting. None of this would have been possible without the
inspired help and contributions of many colleagues supporting the endeavor. As you
read this edition of VEP, know that this is a collective effort of many dedicated faculty
listed in the Table of Contents.

The common understanding of the foot from earlier issues of VEP provided a solid
platform from which to expand and succeed in stimulating new interest in foot
research and treatment. Increasing awareness of problems of the foot helped earlier
diagnoses and treatment of affected horses.

LAMINITIS

The plight of famous racehorses—such as Secretariat, who, in 1973, captured the
Thoroughbred Triple Crown and later succumbed to laminitis at the young age of 19
years, and most recently, Barbaro, in 2006 —served to expand the general awareness
of equine foot problems and laminitis specifically. For example, progress has been
made in 3 specific, major areas of the laminitis battlefront:

1. Prevention progress: Widespread testing of horses at a younger age has shown
that for equine metabolic syndrome and pars intermedia dysfunction, commonly
known as equine Cushing disease, the use of medications and changes to nutrition
thwarts the onset of laminitis.

2. Treatment progress: Innovative mechanical improvement in shoeing techniques
and improved pain management technique have given us additional tools to pro-
vide horses under care a better quality of life.

3. Research progress: Increasing scientific data support the contention that the un-
derlying pathophysiology of laminitis is an inflammatory process with secondary
vascular complications, apart from support or contralateral laminitis where the
vascular component likely comes first. These findings paved the way for many
pharmaceutical advances.

As with any undertaking, it is important to understand where it began, the chal-
lenges faced, the current “situation,” and long-term, future visions. Earlier publications
in VEP addressed specific diseases of the equine foot, combining research and clinical
approaches to solving multiple afflictions.

Although the progress has been great, we still have a long way to go. For instance,
the goal of eradicating laminitis and other diseases of the foot has many similarities to
medicine’s approach to beating many human diseases. This goal is a complex
endeavor that requires great patience, as well as endless hard work over an extended
period.

As we pause to assess our current progress, we continually develop and refine our
vision for the future. This seems to be the proper time to share that vision with the con-
tributions of our colleagues who are experts in their disciplines. Our goal is to set pre-
cedents and establish methods of treatment and care to serve as the benchmark for
veterinary care of the equine foot.

By expanding the base of “best-approach” knowledge, state-of-the art manage-
ment of equine foot problems, and the destinctive anatomy, becomes more uniform
throughout the equine community, and then limited treatment can be focused on
the specific problems being treated.

In many ways, as commented on earlier, the efforts to manage difficult foot prob-
lems —for example, laminitis— parallels the war on cancer and heart disease, as 2 sim-
ple examples, which has been waged in human medicine for many decades. Many
years ago, a diagnosis of cancer in humans was a death sentence. The diagnosis
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was a harbinger of a long, agonizing struggle almost certain to destroy a life and trau-
matize loved ones. The war against cancer has come a long way in the past several
decades and, until recently, diagnoses of foot problems and laminitis were usually a
death sentence for our equine friends.

Several specialties have improved our ability to better diagnose, prevent, manage,
and treat diseases of the foot, including imaging, pain management, nutrition, cryo-
therapy, and farrier options for mechanical support of an unstable foot. These and
many more topics of interest will be covered in this edition of VEP.

I'd like to review some of the important developments in each of these disciplines
and how they relate to better “understanding the foot.”

IMAGING

MRI has been available as a diagnostic tool in veterinary medicine for more than
30 years and is the gold standard in evaluating problems of the equine musculoskel-
etal system. MRI units come in all sizes and shapes, allowing imaging of different
parts of the equine body, resulting in higher-quality images. Basically, there are 2
major types: closed-bore MRI has a stronger and more stable magnetic field, result-
ing in better image quality; however, the size of the body region being imaged is the
limiting factor in closed-bore systems. Open-bore MRI allows imaging of larger body
regions with easier access and can be used in a horizontal or vertical configuration,
allowing imaging in the sedated, standing horse. The vertical system is the preferred
arrangement for imaging soft tissues of the distal extremity —especially the foot.
There are low-gradient, field strength magnets 0.3 T or less (Tesla [T] being the
unit of measurement for the different strengths of magnetic fields). High-grade, field
strength magnets, better known as superconducting magnets, range from 1.5 to
3.0 T. These are the most common field strength magnets used in equine imaging.
Dr Aitor Gallastegui will focus on the in-depth use of MRI and other imaging modal-
ities for the equine foot.

Computed technology (CT) has also played an important role in advancing our
understanding of the equine foot. Cone beam computed tomography (CBCT)
uses divergent x-rays in a cone, in combination with CT, to create many images
that can be anatomically reconstructed. This technology is used in equine orthope-
dics and sports medicine primarily for diagnostic purposes, and certain systems
can image the foot in the standing horse. CBCT creates 400 to 600 images within
minutes, producing a volume data set that software collects to reconstruct 3D im-
ages of the anatomic area. These anatomic data can be manipulated and visualized
for surgery planning and treatment. Traditional CT (slice CT) or fan beam computed
tomography (FBCT) has several similarities to CBCT, as well as important differ-
ences. For example, in FBCT the images are acquired slice-by-slice in 360° rota-
tions as the patient moves perpendicular to the rotation, and the region of
interest is imaged within seconds. Therefore, CBCT is more sensitive to motion arti-
fact and has a decreased contrast resolution. CBCT has advanced to the point
where imaging the foot is a reality. More details can be found in the article “Imaging
of the Foot.”

Position emission is a more recent medical imaging technology that tracks the
movement of radioactive-tagged compounds called radiotracers that have been
injected into the body. Advanced scanners are being developed with a much higher
sensitivity that can be used in clinical practice. The clinical applications are still
evolving and should play an important game-changing role in diagnosing laminitis
and other metabolic problems of the foot.
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PAIN MANAGEMENT

Pain management relating to the equine foot has advanced over several decades
because of a better understanding of the complex physiology and pathophysiology
of pain; this has led to the classification of pain and applications to pain therapy.
Pain classification in the horse uses a numeric system—types |, Il, and lll. Using this
classification provides the clinician with better direction on how to approach pain ther-
apeutically because the classification signifies the underlying biology and pathologic
mechanisms in play. With this new information, primary care veterinarians and special-
ists in pain management have implemented a strategy called multimodal or balanced
analgesia, compared with the past therapeutic approaches using the traditional, unim-
odal pain therapy. The multimodal or balanced analgesia entails using a combination
of drugs with different mechanisms of action—often systemic, local, and regional ap-
proaches. The goal is to target the different sites of nerves conducting signals from the
site of foot injury to the central nervous system and, hopefully, acting synergistically to
attain the goal of analgesia and a restoration of homeostasis and function. Drs Dries-
sen and Hopster will focus on managing foot pain in their article.

NUTRITION

After proper assessment of the patient’s nutritional status at the time of injury, hospi-
talization, feeding the equine foot, and/or good dietary management of the entire pa-
tient affects morbidity, mortality, and the outcome of clinical cases. Take for instance
the middle-aged to older horse developing insulin resistance in the case of endocrino-
pathic laminitis—better known as equine metabolic syndrome (EMS) and the many
similarities to the same disease in people, human metabolic syndrome. Diet and exer-
cise are 2 essential ingredients regulating and supporting normal insulin levels. Simple
management practice, such as soaking hay, decreases nonstructural carbohydrate
(NSC) levels, which helps reduce insulin levels and controls a disease like laminitis.
Pasture grazing during certain times of the year—spring and fall with increased levels
of NSC—puts horses with insulin resistance at risk for laminitis—emphasizing the
importance of limiting grazing to earlier and later in the day, or simply using a grazing
muzzle in this group of horses.

Initial assessment of nutritional status should include several steps. Body condi-
tion score (BCS) is a relatively simple and generally objective assessment of the
nutritional status of the equine patient. Asking pertinent questions such as, “How
is the horse’s appetite?” tells a lot about the horse’s general attitude and welfare,
and, if affected, leads one to look further into whether there is some underlying phys-
ical, neurologic, or metabolic explanation for the change in appetite. Besides the
horse with a poor BCS, using the Henneke body condition score of less than 3,
ribs prominent, protruding vertebral processes, concave neck, and prominent sac-
rococcygeal area (tailhead), there is the overweight or obese horse with a BCS of
8 to 9 using the same scoring system. These equine patients develop hypertriglycer-
idemia and potentially life-threatening hyperlipemia—particularly in the pony, minia-
ture horse, or donkey.

A dietary history is an important part of the nutrition evaluation, determining the
types, amounts, and frequencies of feeds, forage, supplements, and pasture access.
Forage evaluations that quantify NSC and other indicators of quality of the forage all
help in assessing and determining a plan going forward. Like in other species, over-
weight or obese horses, as well as grossly underweight horses, place themselves in
jeopardy for other systemic problems with potential effects on the immune system
and organ functions. Dr Teresa Burns provides an in-depth overview on feeding the
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foot to maintain best health. If the foot is healthy, the odds are in favor that the rest of
the horse will be as well.

CRYOTHERAPY

Few other anti-inflammatory therapies studied to date are as effective as simply cool-
ing the foot. In the past 10 to 20 years, there have been several important develop-
ments in the use of hypothermia for the prevention and treatment of laminitis. It is
well known that the mechanisms by which hypothermia protects the digital lamellae
from injury during the developmental stage of laminitis are the result of a systemic in-
flammatory response. By blocking multiple inflammatory signaling pathways—central,
upstream inflammatory signaling pathways—the many mediators of inflammation
(chemokines and cytokines) are prevented from providing acute inflammation and
subsequent degradation of lamellae tissue. Many newer practical methods have
been developed for cooling the foot to achieve the evidence-based target temperature
of 5°C and sustain the lamellar temperature less than 10°C for the duration of the lami-
nitis risk period. It is well known that ice-water immersion boots, along with several
dry-sleeve or boot systems, are successful in maintaining the lamellar temperature
at or less than 10°C. Dr Daniella Luethy will update us on the principles of cryotherapy
and the best systems currently available to successfully cool the foot and prevent and
treat laminitis.

FOOT MECHANICS

The mechanics of the foot are as important, if not more so, than all the medical and
surgical treatments that have been proposed to date. Rehabilitating the diseased
foot or routinely managing the feet involves a combination of good physical evaluation
along with needed radiographic examinations to direct the farrier in the appropriate
trimming and shoeing. The physical examination of the foot entails hoof growth pat-
terns, horn quality, and changes over time, changes in the coronary band that indicate
load and stress on the lamellae tissue, and alignment of the hoof capsule and distal
phalanx. The methodology and techniques are not as important as following appro-
priate principles. Radiographic assessment should include at least 2 orthogonal views.
A lateral and dorsopalmar/dorsoplantar view depicts the position of the distal phalanx
within the hoof and guides trimming and shoeing by the farrier. Foot mechanics will be
an in-depth coverage from assessment to prophylactic techniques to maintain the foot
in health and disease.

SUMMARY

The following are a list of references that will bring you up to speed on the many fabu-
lous topics covered. | know each contributing author will share with you their expertise
and specific references that apply to the points that are emphasized. Happy reading
and continued good health to the equine foot.

DISCLOSURE
The author has nothing to disclose.
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