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Foreword by Hilary M. Clayton


BVMS, PhD, Dipl ACVSMR, MRCVS
Professor and Mary Anne McPhail Dressage Chair Emerita
President Sport Horse Science, LC


AS I MEANDERED THROUGH the pages of this book, the wisdom of the proverb ‘an ounce of prevention is worth a pound of cure’ came to mind. The basic premise upon which the book is written is that many unsoundness issues of horses have an insidious onset involving a developmental stage when signs indicative of an impending problem can be recognised if the observer knows what to look for. Therefore, early recognition and appropriate therapy may avoid progression to an overt lameness or performance issue. The reader learns how to detect and interpret subtle, and not so subtle, changes in the horse’s posture and demeanor that may be a forewarning of a developing problem. An attractive feature of this book is that it’s punctuated throughout by interesting examples to illustrate the relevance of the factual information.


As prey animals, horses are adept at hiding the signs of pain from their predators but, if you learn what to look for, it is possible to detect many problems that lie in the grey area between soundness and lameness. The authors draw our attention to the importance of static (standing) and dynamic (locomotor) posture as valuable indicators of musculoskeletal pain or dysfunction that have, perhaps, not received sufficient emphasis in the past. Early identification of postural problems allows early treatment which can often prevent the progression of a minor injury into a full blown lameness problem.


Having been a teacher of veterinary anatomy for many years, I appreciated the functional anatomical approach; knowledge of muscle structure and function is the cornerstone upon which to build an understanding of equine movement and athletic performance. The text is enhanced by clear and beautifully drawn illustrations that are the work of the second author, veterinary surgeon Alexa McKenna. It is particularly informative to see the muscles displayed individually which facilitates the reader’s appreciation of each muscle’s attachments and actions. In addition, an ample number of good photographs illustrate various aspects of equine performance and performance evaluation techniques, including thermal images, pressure mapping and motion analysis.


Topical areas in research and practice, such as saddle fitting and hoof care, each occupy a full chapter and rightly so since these are two of the most important aspects of management to be addressed in caring for an athletic horse. As in other sections of the book, the reader is guided through the relevant anatomy and the chain of events that is set in motion by back pain or foot pain. It then becomes obvious why signs of dysfunction are often manifest in a different part of the body than the initiating cause.


Preventive and rehabilitative care are addressed by the use of passive and dynamic stretches and proprioceptive awareness techniques. The latter are used extensively in human physiotherapy, especially during athletic training and performance, and there is growing enthusiasm for their use in horses. The potential value of equine proprioceptive techniques lies in improving the horse’s awareness of body position and movements and in enhancing muscular activation and coordination, which are highly relevant both to athletic performance and to rehabilitation.


Congratulations to the authors for compiling a book that is both interesting to read and relevant to current training practices. The information herein will be useful for analysing, interpreting and improving the performance of our equine athletes.


April 2014




CHAPTER ONE


An Introduction to Functional Anatomy


STRUCTURE. FUNCTION. Two completely ordinary, simple, everyday words. But when you are able to apply them to the way a horse moves, it will take you to a level of understanding that will empower you to increase his performance, resilience to injury and provide him with a pain free, active life.


Posture


A single word can indeed be substituted for structure and function: posture. But now you are probably thinking ‘What has my horse’s posture got to do with anything?’ The answer is that it has everything to do with the way he stands, moves and performs. But even more importantly poor posture is significantly implicated in primary injury and secondary dysfunction in the horse.


For the horse, sound and lame are two ends of a very wide spectrum and, in the absence of trauma, a series of small compensatory postural changes can take place over several days, weeks or even months. By the time that clinical lameness manifests, a number of small, sub-clinical anatomical pressures have been created. Without an appreciation of this phenomenon, treatment of the primary lameness, whilst ignoring the compensatory changes that led to it, will simply lead to a relapsing or evolving condition. Further, in the absence of physical trauma, escalating subtle postural compensations can eventually result in lameness in anatomical structures far away from the original source of pain.


Why should this be so? The answer lies in the fact that the horse evolved primarily as a prey animal. His major means of defence is to outrun a predator. Therefore, the predator will select as its target that which it perceives as the sick, lame or lazy animal from the herd. Consequently it is in the interests of the horse to disguise that he is in any way impaired from running because of pain. Horses, more so than any other animal, have developed strategies to conceal injury, and therefore by the time that lameness is expressed, the animal is already in significant pain and may have been so for some time. Further if postural compensations have been longstanding, he may be experiencing pain in many areas of his body and the particular lameness that he is exhibiting may be completely disassociated with the original painful area. So if only the presenting lameness is addressed, the mechanisms which created that lameness are still likely to be present.


It takes a very experienced and critical eye to perceive pre-lameness postural compensations in the horse. It is what veterinary surgeons will refer to as a sub-clinical lameness, as there is dysfunctional movement but nothing that would classify it as clinically ‘lame’. New advances in gait analysis with horses have shown the remarkable extent by which the horse can imperceptibly transfer his body weight to compensate for pain. An original postural compensation can result in a minor overload of another anatomical structure, which in turn becomes painful and the horse must shift his weight again and again. This leads to a downward spiral of complex compensatory mechanisms which inexorably result in observable lameness when the horse is unable to disguise his pain further.


Functional anatomy


The basis of this book is functional anatomy, which is an important scientific discipline. Not only is it necessary for an understanding of the correct movement of the horse, but it is vitally important to understand the anatomical pressures associated with riding, competition, training, overtraining, injury, disease and rehabilitation. There are welfare implications to also consider, not just for the leisure horse but particularly in the sport horse. Injury is an unfortunate effect of sporting life and brings with it pain, and incapacity. For the owner it also brings the inevitable emotional and economic costs. It is a sad fact that 70 per cent of horses involved in sport will sustain at least one lame episode in each competitive season. Some of these will, of course, be as a result of direct trauma such as a fall, striking a solid fence etc., but many of them will be as a result of compensatory gait patterns which have gone unnoticed by the rider/trainer/owner. How many times has the veterinary surgeon or veterinary physiotherapist heard the plaintive cry of ‘He was fine when I rode him yesterday, but he’s come out of the stable lame today’?


The other possible scenario which is frequently encountered by the vet or physiotherapist is the horse that has developed the so-called ‘poor performance syndrome’, i.e. he is no longer able to undertake a movement that he has been able to do previously, such as refusing jumps, he shows an inability to perform lateral movements one way or another, or his temperament has changed in some way. Very often the history given by the rider will be of their horse apparently ‘resisting’ or ‘refusing to go forwards’. Whatever the history, the primary factor is one in which the horse is not doing what is wanted of him. Unfortunately some riders and trainers will not even consider pain as a possible cause for temperament changes or athletic resistance, and will use strong aids such as the use of a whip or spurs to ‘overcome’ his problems. The word ‘his’ has been emphasised because it is automatically assumed by these riders/trainers that the problem is with the horse.


However, if you learn anything from this book at all, in the interests of equine welfare make it the following.


If a horse is not doing what you want him to do there are usually three main causes:




	He doesn’t understand what you want him to do.


	He is not physically capable of doing what you want him to do.


	It hurts him to do what you want him to do.





And guess what? None of those are his fault, so before you start aggressively using your whip or spurs, make sure that you have ruled those three factors out.


By the time you have read this book, you will be in a much better position to assess your horse physically and functionally, and you will be equipped with a number of skills to help your horse become the very best that he can possibly be. Not only that, you will be able to identify and resolve any physical or functional problems before they result in significant pain and lameness. Nonetheless it is emphasised that the information given here is not a substitute for direct professional involvement from your vet or from a fully qualified veterinary physiotherapist such as a member of ASSVAP (Association for the Scientific Study of Veterinary and Animal Physiotherapy). If in any doubt at all, you should consult one of these professionals.


What is functional anatomy?


Functional anatomy is essentially the study of movement and physical activity. Whilst the latter is basically a physiological subject, physiology and anatomy are close bedfellows and cannot be easily separated. However, functional anatomy is the fundamental building block of biomechanics and is therefore generally considered to be a mechanical system. Therefore, as a visual science, the unaided eye is used to examine the structure and movement of the equine body. Also palpation (using the senses of touch and pressure) skills are utilised to provide further information beyond surface visualisation. For the animal healthcare professional, particularly vets and veterinary physiotherapists, eyes and hands are their most important tools. Eyes can appreciate the surface anatomy, both static and dynamic, whilst palpation can provide an appreciation of the condition and mass of deeper anatomical structures. Effectively hands are used as substitute eyes to add information from the deeper anatomy that cannot be viewed to the information gleaned from the surface visualisation.


Horses are vertebrate animals, which means they have a vertebral column (axial skeleton) attached to which are limbs (appendicular skeleton). Bones are usually joined together by means of arthroses (joints). Muscles are attached to bone by way of tendons. Muscles contract and relax and transmit the forces they generate via the tendons to the bones, to either change joint angles to produce locomotion, or to stabilise joints when stationary, enabling standing. In basic biomechanical terms we can think of joints, particularly in the appendicular skeleton, as levers. As in all mechanics theory, the more efficient the levers, the greater the power produced and the more effective the movement generated.


In the equine body, if the levers are malfunctioning because of musculoskeletal pain, then the static and dynamic posture of the horse is altered, and the smooth operation of the whole system is impaired. As outlined earlier in this chapter, this may not be immediately evident to the rider/trainer. It can be a long road from sound to lame. Sound and lame are the black and white of the situation, in the absence of trauma it can be a very long journey between the two, with movement compensations being piled on top of each other. To begin to appreciate how important static and dynamic posture is in the horse, we must start to think not in terms of sound and lame, but in terms of functional and dysfunctional movement.


The majority of injuries leading to pain and dysfunction have mechanical causes. Forces and force-related factors not only lead to injury but have an effect on its severity. We must therefore have a definition of ‘injury’. Injury is the damage caused by physical trauma to musculoskeletal tissues. Such trauma may be sub-clinical and induce subtle postural adaptations, or it may be major and immediately give rise to observable injury. But these major traumas in themselves produce postural compensations.
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Figure 1.1 Illustration of transfer of weight in lame horse trotting. If the left fore is lame, the horse compensates by throwing his weight back onto the diagonal hind limb by lifting his head and neck.





For example, in quadrupeds, such as the horse, body weight is transferred away from an injured limb to its diagonal. Therefore if the left forelimb is painful, the horse will throw as much of his weight off that limb to the right hind limb, increasing the forces of locomotion to that diagonal limb. Imagine trotting this lame horse, his head will nod up and down. He will lift his head up high when the left forelimb is on the ground and throw his weight off that limb and back onto the right hind limb. When the right forelimb comes into stance phase, he drops his head low to prepare to throw it up again when the painful left forelimb it put to the ground. By doing this he automatically transfers an abnormally high force off his left hind limb onto the right forelimb (Figure 1.1). Therefore every limb is experiencing a compensatory mechanism, not just the lame one.


This is a very simple explanation for what is, in its sub-clinical form, a complex process. It is purely to demonstrate how compensatory postural changes as a result of pain can affect the whole body in terms of forces on musculoskeletal tissues which may result in secondary pathology elsewhere in the body.


Elastic energy in equine locomotion


Another important aspect of equine locomotion is the heavy reliance on elastic energy for forwards movement. As a prey animal, whose major means of defence is to outrun a predator, the horse has evolved to make greatest use of movements that do not require direct energy derived from food (ATP [adenosine triphosphate] derived from glycogen, fat, proteins etc.) which would drain energy levels on any activity that is not actually propelling the horse away from that predator. These movements are primarily those which involve movements of the limbs whilst they are non-weight bearing, such as flexion and protraction.


In physics elasticity is a physical property of materials which return to their original shape after they are deformed. When an elastic material is deformed due to an external force, it experiences internal forces that oppose the deformation and restore it to its original state if the external force is no longer applied. Put very simply, imagine an elastic band. If you stretch it you are applying an external force, but when you release it, it will return to its original length. So returning to its original length did not require any additional energy input, the elastic band simply stored the energy as part of the stretching process and released it to return the band to the original dimensions when you let it go.


All musculoskeletal tissues exhibit varying degrees of viscoelastic behaviour (i.e. time and rate dependent), but for the horse it is mainly the viscoelasticity of tendons in the distal (lower) limb, or tendinous tissue running through muscles that protract the fore and hind limb, that have highly evolved to display maximal elastic energy utilisation. In the biceps brachii, biomechanical studies have shown that the significant tendinous tissue that runs through the muscle from origin to insertion not only significantly contributes to the passive (lacking active energetic input) protraction of the forelimb, but increases the power over 100 times.
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Figure 1.2 Iliopsoas muscle which acts elastically to aid hind limb protraction.





The major hind limb protractor is the iliopsoas, which has two parts – the iliacus and the psoas major. The iliacus origin covers the ventral surface of the ilium, whilst the psoas major origin arises along the ventral surfaces of the lumbar vertebrae transverse processes. They fuse to have a common insertion on the lesser trochanter on the medial aspect of the femur (Figure 1.2).


These muscles are primarily tendinous in structure so think of them as large straps of strong elastic. As the hip joint extends whilst the limb is on the floor undergoing retraction, these strong elastic bands stretch. As soon as the weight is taken off the hind limb, these elastic bands ‘spring’ back to bring the hip into flexion without any additional energetic input from vital energy stores and the rest of the hind limb follows passively.


In the distal limb the long tendons of the flexor muscles similarly store elastic energy as the limb is loaded and the fetlock extends towards the floor during weight bearing, and those tendons are stretched. As soon as the limb is lifted from the floor, the distal limb joints flex passively due to the release of elastic energy.


Watch a racehorse come out of a starting gate; his first movement is to drop the hindquarters to flex the hocks and stifles. The fore and hind toes are driven deep into the surface to create something akin to the effect of human athletes’ starting blocks. For the first few strides, both his hind limbs move together in a bunny-hopping movement, with the toes digging into the surface until the elastic energy system can begin to function, at which time he will settle into the traditional transverse gallop. Until the elastic energy system begins to function he is in danger of stumbling and going down on his knees, or his hind feet can cut into the back of the front legs.
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