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1. Introduction
The United States Department of Agriculture estimated the cost for equine lameness to be $678 million in 2001. This account included veterinary services, care, and lost use of affected horses. Over the last 25 years  the cost of maintaining and caring for horses has only increased dramatically with advances in diagnostic imaging, methods of treatment and medications used. This talk will focus on factors that come into play that influence individual horse soundness from general health, nutrition, farrier care, veterinary care, training schedule, footing, rider constraints, horse constraints, supplements, and systemic medications.
2. General Health
We often take for granted the overall health, temperament, and conformational well-being of the individual horse. Conformation flaws alter stresses put on the body that can affect long term athletic soundness. Added strain to individual joints, ligaments and tends over time can lead to injury and lameness. Recognition of these concerns before ownership may reduce disappointment and heartache later. A common example is the mildly pigeon-toed horse that later in life develops issues with the medial aspect of the distal limb joints. 
Excessive body condition
Excessive body condition is a commonly seen area of concern. This not only puts added stress on the body but also predisposes the horse to insulin resistance. Obesity is a complex and still not well understood phenomenon with links to increased body inflammation, reduced ability to fight infection and laminitis.1  In the clinical setting I off see horses where insulin levels are dramatically increased with weight gain putting them at risk when systemic steroids are used.  Overall, a good general feeding program should meet the horse’s nutritional requirements without supplying excessive calories in the form of readily digestible carbohydrates.
Vitamin E
Vitamin E,  a  liposoluble antioxidant, is important in the prevention of neuromuscular diseases and related conditions across species.2  Whether or not a whole-body vitamin E deficiency has an impact on health depends upon individual genetic factors, temporal occurrence of deficiency during development and the duration of deficiency. Genetically susceptible foals may develop equine neuroaxonal dystrophy/equine degenerative myeloencephalopathy when deficient for the first year of their life. Older horses that are deficient for at least 18 months can develop  equine motor neuron disease.3,4  Some adult horses, potentially those with a shorter duration of deficiency,  have a vitamin E responsive myopathy and present with muscle weakness with no evidence of neurogenic atrophy on muscle biopsies.5  The absorption and metabolism of vitamin E in healthy horses and diseased horses may be different making  periodic measurement of serum vitamin E levels essential with adjustments to dosing made accordingly.  Horse owners are reluctant to supplement with liquid natural vitamin E long term. As a veterinarian you should be aware that there may be a precipitous drop in serum vitamin E levels due to a significant drop in absorption when you move from liquid to powder formulations. A proposed protocol is to supplement the non-neuromuscular disease horse at 6 IU/kg liquid or 10 IU/kg powder daily and recheck in 2-3 months, whereas the neuromuscular disease horse should be started with 10 IU/kg  liquid daily with retesting in 3-5 weeks.1   A deficiency was considered to be <2 ug/ml.  The NRC has set the upper safe limit for vitamin E at 20 IU/kg BW with coagulopathy and impaired bone mineralization reported above this level.6   
Omega fatty acids
Omega fatty acids are also an area of nutrition research that has shown value in horses when supplemented by reducing inflammation and improving overall performance. These supplements are readily available with research showing that not all supplements are equally effective.7,8 This is a supplement that we should be more proactively using in feeding programs.
Magnesium(Mg)
Mg is an essential macroelement involved in physiologic processes such as enzymatic activation, intermediary metabolism of carbohydrates, fats, proteins, nucleic acid metabolism, regulation of membrane function, nerve function, muscle  contraction, and cell proliferation.9 Mg plays essential roles in inflammation, protection against free radical injury, and neurotoxicity.  Hypomagnesemia has been associated with increased cytokine production and systemic inflammation.10   
Farrier work
Regular farrier work with or without shoeing is vital  for most horses to maintain good hoof wall health along with proper medial to lateral and palmar balance. Failure to do this can lead to additional stress and potential injury to the structures of the leg. Horses with conformational faults are particularly susceptible.
3. Regular veterinary care
As a veterinarian you play a vital role in noticing changes in a horse’s demeanor, body condition, conformation, health, and movement which are all key facts to maintaining long term soundness. Horse owners may not be aware of these changes or their potential significance.
4. Footing
Footing is frequently either overlooked or undervalued as an underlying source of lameness. Deep footing increases strain on soft tissue structures while hard footing can lead to concussive injuries to bone and joints. Equine athletic performance in improper footing, particularly outdoors in inclement weather, is one of the biggest regrets of  top riders over the years due to the occasional performance altering injury to their top performers. Fortunately, there have been tremendous advancements with footing in this regard.
5. Core strength, conditioning, rehabilitation11 
It is incredibly important for both horses and riders to have good core strength. This is frequently taken for granted which leads to imbalance issues for all concerned, leading to uneven weight carriage that can lead to injury and lameness over time. When building core strength muscle performance, balance/postural equilibrium, stability, mobility/flexibility, cardiopulmonary endurance, and neuromuscular control/coordination all play a key role. Core stabilizes muscles and controls all degrees of motion through the axial skeleton during exercise. It assists with posture, pelvic symmetry, and balance. Core strength is important in injury prevention while at the same time enhancing overall performance of the equine athlete. Dynamic spinal mobilization exercises (DSME) active specific muscles that move and stabilize the intervertebral joints as the horse moves his chin into various positions. The abdominal muscles help to round and bend the back while the back muscles provide a counter-torque that stabilizes the intervertebral joints during back movement. Proprioception is mediated by receptors in muscles, tendons, and joints (golgi tendon organs, mechanoreceptors, and muscle spindles). With injury or disease there is less stimulation/input to proprioceptors. Pain can also inhibit proprioception and alter muscle activation patterns. The net result of impaired proprioception is altered motor planning, poor ability to grade movements and decreased postural stability. Proprioception exercises should be incorporated into therapeutic exercise recovery programs for complete recovery. All these aspects affect both the horse and rider and interplay with the partnership and their mutual development.
6. Complementary Therapies
Chiropractic, Acupuncture, etc. are other therapies that can be of great benefit. Routine care such as bandaging and icing can be used when appropriate in either response to an injury or aid in injury prevention. Surpass is a topical liposomal form of diclofenac approved for treatment of OA that is readily absorbed through the skin with minimal systemic absorption serving as a safe and effective local treatment.
7. Supplements and Medications
There is an overwhelming number of oral supplements with primarily anecdotal accounts regarding how well they work. I do not recommend any specific supplements.
Hyaluronic acid (Legend)
Legend is a low molecular weight conjugated acid of hyaluronate sodium extracted from the capsule of Streptococcus species. The mechanism of action is not completely understood though its major function is on the synovium through the regulation of normal cellular activities. The resultant effect decreases the impact of catabolic enzyme release and subsequent degradation of joint integrity. It also  exerts an anti-inflammatory action by inhibiting the movement of granulocytes and macrophages from the synovium.12
Polysulfated glycosaminoglycan (PSGAG)
Adequan is a PSGAG made from bovine cartilage. Adequan, when given IM, reaches peak joint levels within 2 hours and is detected in subchondral bone for up to 96 hours along with joint levels of HA double at 48 hours. In addition, Adequan has been shown to have an inhibitory effect on catabolic enzymes present while stimulating synthesis of protein, collagen, proteoglycan and hyaluronic in various cells and tissues in vitro.
Pentosan polysulfate(Zycosan)
Zycosan is the only FDA approved pentosan sulfate sodium. Its active ingredient is derived from the beechwood tree. In a chip fracture model Zycosan was found to be chondroprotective along with showing significant increases of chondroitin sulfate in both treated and untreated joints of horses.14 These results indicating a disease modifying effect indicating that it may be a therapeutic option for arthritic horses. In a clinical field study Zycosan was shown to have a significant improvement in lameness over controls.15  It is also important to note that Zycosan has thrombolytic properties like heparin indicating that extreme exercise should be avoided during the first 24 hours after injection.
Clodronate (Osphos)
Osphos is a bisphosphonate FDA approved for the treatment of navicular syndrome in horses. It’s believed action is to inhibit osteoclast activity in bone. It is a non-nitrogenous bisphosphate which means it has low activity compared to commonly used nitrogenous bisphosphonates in human medicine. It was shown in a clinical study to improve lameness in navicular horses without changing bone turnover markers.16 In rare instances it can cause acute renal failure, and it is not recommended to give NSAIDs at the time of treatment.
In summary,  during this presentation we would look at various aspects of horse care along with management and preventive treatment strategies that may be of value. There are no long-term care studies in horses that show specific care and treatment strategies long term.
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