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1 Introduction
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The authors Anni Stonebridge and Jane Cumberlidge, and their dogs.





The rationale behind this book comes from over twenty-five years’ experience in delivering barefoot hoof care, saddle fitting, behavioural training and rider coaching. The authors have been horse owners, hoof care professionals (HCPs) and educators during this time, and have been intimately involved with the barefoot scene internationally. They apply their scientific education and transfer experience from prior careers to their work. Along with four other long-term HCPs (Dawn Saunders, Liz Angus, Lesley Holehouse and Abi Hogg), they are members of Barefootworks Hoof Care Co-operative.
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Barefootworks – the UKs first hoofcare co-operative.





Barefootworks was established in 2006 as the first independent hoof care practice in the UK. The Co-operative is an industry group rather than attached to a training organization, but has links in training background and training provision to the Equine Sciences Academy, the American Hoofcare Association, the UK Natural Horse Care Practitioners Association, The School(s) of Barehoof Strategy and the American Association of Natural Hoof Care Practitioners. A ‘cross-training’, evidencebased and critical thinking philosophy defines the integrated and holistic services the Co-operative provides, and sets Barefootworks hoof care apart from traditional farriery services and other hoof care providers.


This book is intended to provide a practical, accessible and objective guide to barefoot horse keeping. The content is informed as deeply as possible by empirical research and practice findings. The text is illustrated by photos from the authors’ records, together with diagrams and graphics, and enhanced with case studies and commentary from other professionals.
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Trimming in practice.





Successful barefoot horse keeping requires education, planning and consideration, and can be complex and challenging. Whilst the authors appreciate that a number of readers will choose to perform their own hoof trimming, they strongly recommend that they secure the services of an experienced and educated HCP for regular checks. The authors define an HCP as a trimmer or a barefoot-educated farrier. If things take a turn for the worse, even the most open minded and optimistic owner-trimmer is unwise to take on and manage rehabilitation alone. The action of trimming itself is not difficult, but experience gained from hundreds of horses and thousands of feet allows HCPs to develop acute observational and evaluation skills. Extensive education and continuing professional development also gives HCPs the knowledge to analyse and provide solutions for the problems they encounter. In the authors’ opinion it is not sufficient for the domesticated horse owner to ‘leave it to Mother Nature’, when the horse as a species has been fundamentally removed from its evolutionary origins. Feet respond to environmental pressures and do not ‘know’ what they need, even in barefoot horse keeping circumstances.
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Equine dentistry. Image courtesy of Pete Markham from Loretto, USA (Equine Dentistry) [CC BY-SA 2.0 (http://creativecommons.org/licenses/by-sa/2.0)] via Wikimedia Commons.





It is recommended that anyone choosing to keep their horses barefoot should secure the services of a well recommended support team, including HCP, vet, dental technician, body worker, sympathetic saddler and trainer. The health of the equine foot is intimately related to the health of the rest of the horse. When troubleshooting is needed, in the authors’ experience a co-operative team of professionals is the best way forward. Even if a horse never requires anything other than routine trimming, body work and dental care, interventions can impact on the entire body. For example, dental balance is vital to addressing movement asymmetry, and body work adjustments will not be maintained if the horse has imbalances in its feet.


THE RISE OF THE BAREFOOT INDUSTRY
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Traditional farriery. Image courtesy of McLellan, David (Second Lieutenant) (Photographer) [Public domain], via Wikimedia Commons





There has been a sea change in the equestrian world in the last thirty years. In their book The Revolution in Horsemanship, Miller and Lamb wrote that ‘the last fifteen years [have] seen the development of a whole new level of equine professional service industry’.1 Expectations regarding the role and educational experience of the HCP have changed beyond all recognition. Barefoot horse keeping has generated a new industry category in parallel with farriery, distinctly removed from the traditional craft based specialism.
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Modern equipment for hoof trimming.





Many practising HCPs, including the authors, began as horse owners looking for a more ethologically informed hoof care approach than was provided by traditional farriers. The discovery that such a service did not exist stimulated them to expand their knowledge horizons, just as the internet was beginning to change human communication and information exchange. Initially sharing knowledge through self-published books and websites, early barefooters started to amass information and to explore existing veterinary and farriery texts to find out more about the function of the integrated equine foot.


A few gurus emerged, who self-published some inspiring books, mainly based on personal practice observations.2 Dissemination of this new information provoked a demand for clinics and hands-on trimming services. Occasionally overwhelmed, these individuals realized that a new market was emerging, and they diversified into training new HCPs to satisfy demand.


Trimming is physically demanding and inherently risky, as any job working with large animals can be. Establishing trimming schools was self-legitimizing, and allowed the early generators to imagine a futurity of trimmers ready, rasps in hand, to promote their ideas. The next line of HCPs emerged in the early 2000s, having attended training delivered by the gurus. The training they received varied widely in quality, and often involved international travel to attend a self-certification course. On their return they compared the feet they saw locally with the ideology and technical advice they had learned. Some of it deviated significantly, but from trimming hundreds of horses and analysing effective approaches, they established ‘what works’ for the horses in their region under their care.
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Students attend a dissection clinic – Shetland.
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National Occupational Standards for Equine Barefoot Care – LANTRA.





In 2010 the UK training organization LANTRA published the National Occupational Standards (NOS) for Equine Barefoot Care.3 These standards were the result of a consultation process with representatives from the barefoot hoof care, farriery, veterinary and welfare professions, and cover all the basic aspects of providing barefoot hoof care services and running a barefoot trimming business.
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A draft regulatory framework for barefoot hoof care.





Following the release of the NOS, the Department of the Environment, Food and Rural Affairs (DEFRA) has included barefoot trimming as a work package in the Review of Minor Procedures Regime project. At the time of writing, DEFRA has completed gathering evidence for the project, which will inform the development of options and the production of an impact assessment. DEFRA counted fewer than two hundred barefoot trimmers practising in the UK, including qualified commercial trimmers, owner-trimmers, unqualified and partially qualified trimmers. Regulation has substantial support within the commercial arm of the industry. The majority of practising trimmers recognize that regulation is an intelligent step to gain formal industry recognition and to develop industry standards. In 2014 the authors were involved in a voluntary professional group developing a draft regulatory framework. As the DEFRA Impact Assessment is completed, it is hoped that work towards a regulatory framework will be continued.


TRAINING FOR BAREFOOT HOOF CARE PROFESSIONALS
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Hoof trimming clinic – Aberdeenshire.





The demand for barefoot hoof care continues to grow. Thousands of barefoot horse keepers are joining social media groups, and there is on-going demand for specifically barefoot hoof care services.


HCP training is entirely self-funded, including the development of certification courses. Most UK certification providers recognized quality deficits in the original certification courses, and have designed their training programmes and assessment criteria to reflect or exceed the level of educational content and professionalism expected in other animal health care industries. The authors estimate that they have each spent more than double the amount on HCP training than it cost to achieve a bachelor degree, without affordable loans or grants. The cost for certification as an HCP in the UK is approximately £5,000, excluding travel and subsistence costs. In addition, each year HCPs are mandated to attend continuous professional development in order to maintain their certification, and membership fees to their certifying organization. A lot of training is modular, supported by self-study and online learning platforms. There are no formally recognized training criteria, so many courses range into other fields in order to replicate degree level programmes.


The authors are involved with UK industry efforts to achieve government recognition and training accreditation. At the time of writing in 2015, there are no government-recognized accreditation routes for professional barefoot hoof care training in the UK. The hoof trimmer, hoof care practitioner and equine podiatrist all provide a similar service, despite how they may promote themselves. The education most HCPs receive is extensive, crosses boundaries between equine disciplines, and allows HCPs to function as integrated equine health advisers with a hoof care specialism. A small number of farriers are educated in barefoot performance trimming, but despite early input from pioneering farriers there has been generally little movement from farriery towards attaining integrated barefoot knowledge. The rise of social media has perpetuated antagonism from both groups, despite the obvious benefits of knowledge sharing.


HCPs are educated to provide knowledge and support beyond working on feet. Almost all trimming training schools cover the four pillars of barefoot horse keeping: environment; trim; diet; and exercise. Training providers often run an educational business alongside a trimming or farriery practice, but are not yet linked to educational institutions. The main challenge in industry development is that HCPs are a small, nascent, vulnerable and factional industry group. Unlike other professionals, most HCPs are mandated to identify themselves with their original training provider after certification, rather than becoming an independent but certified practising professional.


Choosing a career as a hoof care professional may also be mediated by perception of risk. Effective professional insurance is difficult to purchase, and there have been several instances where HCPs have been prosecuted under farriery and welfare legislation. Farriery and trimming is a very physical job, and practitioners have a significant chance of work-related acute and repetitive strain injury.


Why cross-training is essential in barefoot hoof care


As an integral part of equine anatomy, the hoof is a responsive and functional anatomical structure; however, the evidence base adopted for farriery training is insufficient to inform the ‘whole horse’ paradigm. With this ‘whole horse’ requirement also existing for barefoot hoof care, it has been essential that activists in the fledgling industry behaved as intellectual magpies. There are many areas of research that provide insights to explain and unravel complex functions and disease processes. The demand for barefoot trimmers has increased, and individuals with transferable skills, knowledge and experience have analysed the science of hoof function and care in order to evidence base their own practice.


The greater part of the barefoot community is not intentionally critical of traditional farriery, but their beliefs reflect a broader reaching and on-going educational journey than farriery training currently delivers. Academic research into hoof function is limited in real world application, therefore both industries need to translate, absorb, evaluate and distribute their research findings. Strong lines of communication can effectively manage the dissemination process more quickly than the ‘jungle drums’ approach. The authors would like to see the industries move closer and inform each other’s practice to the ultimate benefit of the domestic horse.


In human psychology cross-training has been highlighted as a significant way to speed up the acquisition of practical skills and intellectual knowledge. Integral theory applies this insight to the development of the individual, society, culture, and human thought and behaviour. As Ken Wilbur describes in the book Integral Life Practice, ‘developmental models are in general agreement that humans beings, from birth, go through a series of stages or waves of growth and development. The lower, earlier stages are initial, partial and fragmented views of the world, whereas the upper stages are integrated, comprehensive, and genuinely holistic’.4 Barefoot Horse Keeping provides a milestone in the evolution of barefoot hoof care as it moves from its initial wave of development into an integrated future.
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Footprints in the sand.





SOCIAL CAPITAL


Through the internet and social media, there has been a massive increase in instantly available information. Large numbers of people are joining online barefoot fora, and the choice to keep horses barefoot has been significantly democratized. It is clearly beneficial to establish social groups and social capital. Social capital is built on functional and reciprocal social relationships, including the opportunity to care for others. As humans have evolved alongside domesticated animals, other species have been folded into this social framework. An effect of domestication has been to confuse the requirements of other species with human requirements, which evidence shows is often to the detriment of the other species.
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Students at a Barefootworks Seminar with Dr Kerry Ridgway.
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The author Jane Cumberlidge at work.





As humans continue to keep horses, professionals in supporting industries are often placed in the position of advocating for the horse as a different species through educating owners. HCPs from Barefootworks and other trimming organizations arrange educational seminars with specialists on a wide range of equine health and performance topics. By focusing owners on the endogenous requirements of the horse, it is possible to help owners maintain a productive and appropriate distance between themselves and their horses.


Writing this book has allowed the authors to illustrate the daily complexity of their work. Whilst on the one hand it is encouraging that so many people want to make the move into barefoot horse keeping, they are aware that demand for HCPs far outstrips supply. They hope that Barefoot Horse Keeping will provide an informative, intelligent and stimulating resource for horse owners, and inspire more people to consider a career as a hoof care professional.
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2 Trimming


WHY TRIM AT ALL?


The horse, in its original evolution in North America and repeated radiations and extinctions worldwide, developed the anatomical features to become the fastest distance-running quadruped on earth in arid regions of poorest forage. To assess the impact of the horse on human culture then, we must first turn, not to the well-watered heartlands of pristine civilization, but to the steppes and the deserts of our world.1


Horses and humans have interacted for six thousand years, an eyeblink in the history of the genus equus. For most of that time the horse has been used as a vehicle for cultural expansion and strategic military invasion and conquest. Characteristic of this relationship is the action of nomadic and transient human populations moving from remote, barren regions to invade or trade with ‘sedentary centers of civilization… circumscribed alluvial states’.2


DOMESTICATION


Significant clues to the reasons why today’s domesticated horses need hoof care are evident in the lifestyle of a historically domesticated horse.


Horse domestication probably first occurred in the fourth millennium BC on the Eurasian steppes, a great expanse of grasslands stretching eastward from Hungary for more than 6,400km to the borders of China… mobile horsemen… far-ranging routes across forbidding mountains and deserts… wide expanses of arid and semiarid lands… traversing barren regions… early nomadic movement across the Eurasian steppes… the extreme mobility of agro-pastoralism ranging over thousands of kilometers…3


The principal features of the lives of these horses were:




	Lots of movement


	Geographical distance


	Arid landscape


	Native grasslands





Distance and deprivation were drivers of horse domestication. Horse physiology is adapted to living in an arid environment where food is scarce and movement is a survival requirement. Nomadic populations in the fourth millennium lived at a distance from trading centres, and utilized horses to travel and transport goods to make a living. Trade centres developed in geographically suitable locations, which is why many cities are sited on major rivers and coasts. Around human habitation there sprang up an agricultural community to provide food. Nomadic horse keepers also traded horses, and passed on their horse keeping beliefs and their tools into developing urban communities. Early nomadic travel was done completely without recourse to horse shoeing, because the horses were adapted to their living environment. As modern barefoot horse keepers are often aware, the horse does not adapt well to living in constrained urban environments, therefore as they were forced to co-exist close to human habitation, the well known problems of domestication developed. The wiry, lean Steppe horses became fat pasture dobbins with sore feet.


The modern Steppe
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Mongolian Naadam race rider. Image courtesy of InvictaHOG (Own work) [Public domain], via Wikimedia Commons





According to information from the China International Horse Fair 2014,4 Mongolia is still a horse breeding centre for China, producing half of all Chinese racehorses.


Modern Steppe horses are significantly more functional than most domestic horses, and the differences in body shape, condition and fitness are clear. What is less obvious are the differences between their feet. In 2011 a group of researchers and vets visited the Mongolian Derby to evaluate the hoof morphology of the horses competing. None of the horses received hoof care, and they lived permanently on the Steppe. The team reported that ‘few conformation abnormalities were observed, and hoof shape and size was within the normal expected range for horses of this size. The hoof conformation in this population of Mongolian horses represented the natural interaction of the hoof with the environment’.5


BAREFOOT BELIEFS


Two common barefoot horse keeping beliefs are that:




	A natural environment and lifestyle will optimally maintain the feet of both wild and domesticated horses; and


	Horses themselves are best placed to judge how their hooves should be shaped and will self trim appropriately given sufficient movement on hard surfaces.





Both of these beliefs have attractive logic, but both contain a number of assumptions that warrant a detailed examination of their origin and validity.


One of the driving texts behind the natural environment and lifestyle movement is a book entitled Paddock Paradise by American farrier Jaime Jackson. Paradoxically, the Paddock Paradise approach is about providing less paradise and more healthy deprivation, in order to improve the lives of domestic horses in the twenty-first century. His theory is that feral horses self-manage and are successful in the wild, therefore their lifestyle and hoof form are the ideal model for healthy hooves. So if horse owners can provide a ‘wilder’ life for domestic horses, why should they need trimming?


Paddock Paradise puts horses in a simulated natural environment. Its core intent is to stimulate natural movement and socialization patterns that are essential to a biodynamically sound horse. As an example, Paddock Paradise is inherently the perfect place for the healing or prevention of navicular syndrome and laminitis, today’s greatest killers of domestic horses. It readily enables natural feeding patterns that are consistent and integral with the horse’s digestive system. And it facilitates the implementation of a safe (i.e. founder free) diet in a controllable feeding environment. 6


Self-trimming


Paddock Paradise presents a series of adaptation models for horse keeping, but can it be sufficiently ‘wild’ to manage a horse’s feet? The authors’ experiences of ‘wilder’ systems over the last fifteen years suggest that this belief is not valid, and there is considerable individual variation between horses and systems.


Many adapted systems include trackways; some track designs have been found to stimulate movement more than others.7 The structure of the track needs to motivate movement. If plentiful grazing opportunities exist in the track area, horses will remain stationary. Without adequate abrasion from natural wear on hard substrates, or human intervention in terms of hoof trimming, their feet will get longer. This is evidenced by the feet of feral horses from very soft environments. Longer feet are adaptive for softer going; the longer-toed hoof does not sink into soft ground and acts like a snow shoe, spreading the horse’s weight over a wide area. Wild and feral populations in softer regions can maintain good posture while moving on softer ground and the balance of the body is maintained. Horses that live in harder and more abrasive terrain develop feet with thick, densely calloused soles and thick short hoof walls to protect them from their environment and allow them to move about comfortably.
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Feral Konik horse on RSPB Reserve, Loch of Strathbeg.





The authors provide hoof care for a herd of feral Konik ponies for the RSPB at Loch of Strathbeg in north-east Scotland, introduced for conservation grazing purposes. The herd lives on 250 acres of marshland.
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Domestic foot newly adapting to an enriched living situation. Despite the extent of the abrasion the horse remained sound throughout.





Domestic ridden horses routinely live on soft ground but are ridden on hard surfaces. Their feet are adapted to soft ground, as the duration of riding time is too brief for hoof morphology to adapt. The best solution is to design a permanently harder living environment. Here they can abrade their feet and build up sole density to create a foot that functions on hard substrates.


Body asymmetry in horse and rider is common. Without trimming, most horses in a relatively short period of time start to develop imbalances in their feet that affect their biomechanical function and comfort. Biomechanics will be discussed in detail in Chapter Six, but this is the main reason why even in Paddock Paradise systems detailed attention must be given to foot balance.


ASSESSING THE HORSE FOR A TRIM


In simple terms, trimming can be described as removing areas of hoof overgrowth which the horse has not abraded, in order to optimize their skeletal alignment and biomechanics.


A number of elements have a fundamental effect on the way the hoof looks, feels and functions. These elements are both intrinsic to the horse, for example its conformation, or extrinsic, relating to how it is trained, used and kept. They form a series of very complex interactions, making the hoof far more than simply the sum of its parts.


Hoof care professionals, or owners practising hoof trimming, need to develop an in-depth appreciation for the subtlety of these relationships. Once this is attained, the limitations of considering the hoof in isolation, or ‘leaving it to Mother Nature’, become obvious. It may already seem complex, but the surface has barely been scratched. Horse owners are being encouraged to take charge of their own horses’ hoof care, but without expert knowledge it is easy to get out of one’s depth, feel overwhelmed, or be tempted not to trim at all and ‘see what happens’. Owners need the support of an experienced hoof care professional. Don’t go it alone: trimming is a necessary part of most Western domestic horses’ management.


HOOF BALANCE


Hoof balance is widely acknowledged as being critical for optimal hoof care and lameness prevention, but it seems that there is less professional agreement regarding just what constitutes ‘balance’:


Hoof balance has been the term used by veterinarians and farriers to describe the theoretical ideal shape or conformation of a given foot, the position of the hoof relative to the limb above and the way the foot should be trimmed; however, hoof balance lacks an intrinsic definition.8


The scientific explanation for why hoof balance is critical is as follows:


A straight alignment of the bones through their axis is considered optimal for physiological function. Misalignment of the bones of the digit… has an incidence of 72.8% in the forelimb of lame horses.9


In an ideal situation, particularly when imbalance is suspected, a hoof care professional should have access to radiographs. In practice, however, this is uncommon, but it is possible to reliably identify the location of the pedal bone without radiographs, which is an important skill. Through many dissections, hoof care professionals have identified external markers which determine where the pedal bone is located.


External markers


The white line is produced by the terminal papillae, located around the distal border of the pedal bone. The shape of the pedal bone can be identified by referencing the junction made by the outside edge of the sole and the inside edge of the white line. The bone sits higher in the hoof capsule slightly behind this junction. Denser areas of sole are often visible under the periphery of the bone, or in pathological feet bruising can sometimes be observed.
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Correct hoof pastern axis HPA.





The ‘straight alignment’ of the digit bones, the pedal bone, and long and short pasterns is referenced by observing the hoof pastern axis, or HPA. The HPA has been used as the gold standard for evaluating balance, and is considered to be correct ‘when the horse is standing still and the metacarpus/metatarsus is perpendicular to the ground and viewed from the lateral side, the HPA… forms a straight line’.10


Having the hoof pastern axis correctly aligned places the orientation of the pedal bone in the optimal position to have a 3 to 5 degree palmar or heel angle. This angle allows the sinking of the rear of the pedal bone within the hoof capsule during the landing and loading phase of the stride.
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Broken back hoof pastern axis.
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Broken forward hoof pastern axis.





If the hoof pastern axis does not form a straight line, it is described as either broken back (associated with long toes and low heels), or broken forward (common with heels that are long and high). In the normal foot, HCPs should achieve the correct HPA by appropriately trimming the height of the heels and occasionally the toe. If significant adjustment is required, this needs to take place gradually and be supported by body work and postural re-training.


Whilst the hoof pastern axis can provide us with a mechanism for evaluating anterioposterior balance, it is not useful for evaluation of medio-lateral (side to side) balance, which can cause lameness and performance deficits.11


The T-square approach


One traditional method for achieving mediolateral balance is the T-square approach. This places an actual or virtual inverted T shape with the long stem along the back of the cannon and pastern, and the cross-piece across the heels. The heels are trimmed to be level with the cross-piece. The rationale behind the T-square approach is to make the height of the hoof equal on each side to orientate the solar surface of the pedal bone to be parallel to the ground, when looked at from the toe or heel as the horse is standing square.


Whilst the T-square approach may be theoretically correct for a perfect limb, it makes no allowances for the effect of loading during movement, for any rotations going on within the limb, or for the fact that body mass and therefore the effects of gravity are not placed symmetrically above the foot. The hoof capsule is also highly deformable, and quickly adjusts to the substrate the horse is moving on, so whatever balance was achieved at stance on a level surface can quickly disappear.


Supporting the observations of HCPs, ‘it is fairly certain that the horse’s hoof is another example of a smart structure’.12 Smart structures are capable of sensing and reacting to their environment. In addition to carrying mechanical loads, smart structures may alleviate vibration, monitor their own condition and environment, automatically perform precision alignments, or change their shape or mechanical properties.13 The mechanical behaviour of the hoof is modified by the external shape and material properties of the hoof itself; the gait, speed and direction of the horse; the substrate it is moving over, whether it is ridden or not; how it is trained to carry a rider; its saddle; and what hoof care and protection it receives. The hoof will respond in the immediate instance by deforming and wearing, and over time both the external and internal hoof structures may remodel.


When evaluating medio-lateral balance, HCPs use a variety of landmarks. Many evaluate the ‘live’ sole, the waxy surface located underneath the exfoliating sole.14 Dissections of healthy domestic and wild horse feet found that the depth of the sole is relatively even across the hoof, and can be up to 18mm thick in hard desert populations.15 In most domestic feet, or in wild feet that do not live in hard environments, this depth of sole is not common. With care and skill, the live sole can be exposed without removing essential material, and can be used as a more reliable guide for trimming to balance the pedal bone than the T-square can achieve. Medio-lateral balance can also be assessed by referencing the widest part of the foot and the P2/P3 pivot axis in the coffin joint.16


The above methods for assessing foot balance are described as ‘static balancing’. The development of sophisticated equipment such as motion capture, strain gauges and force plates has enabled researchers to gain insight into how horses move and load their limbs, and it is now possible to assess balance dynamically. However, these methods are still not without controversy. For many years HCPs and vets believed that ‘ideally, the horse’s foot should strike the ground as a unit, with the entire weight-bearing surface hitting the ground together’.17 Challenging this belief, a study by the appropriately named Van Heel et al. in 2004 suggested that this often was not the case. They found that:


Lateral asymmetrical landing was the preferred way of landing in front feet and especially in hind feet of trotting horses… Trimming aimed at complete symmetry under static conditions did not change this preference. In the front feet, 63.3% of all measured untrimmed landings were located on the lateral side of the foot. After trimming, 57.8% of all landings were lateral asymmetrical. 18


In-shoe force measurements have given insight into hoof balance. Reilly19 showed that neither static nor dynamically balanced hooves have equal force distribution across the foot at mid stance at rest, walk and trot, and statically balanced hooves have equal force at trot alone. A higher medial load at rest is to be expected as proportionately more of the horse’s body weight is located centrally, however, once the horse moves, in order for it to be able to protract the leg out from under the body, the body weight needs to be shifted away from the leg about to move forward. Interestingly, the statically balanced hoof almost exactly shifts the percentage of force measurable in the medial side, or inside half of the foot, to the lateral side from rest to walk, whereas no such symmetry of load exchange was found in the dynamically balanced foot.


THE BIOMECHANICS OF MOVEMENT




[image: image]


Biomechanics of the action of the hind limb.





Biomechanical research into equine movement deals with the stance phase, i.e. when the foot is in contact with the ground, and the flight phase, when the foot is moving through the air.20 In the real world, however, both parts are inseparable because stance and flight are interdependent elements of equine movement. The conformation of the horse links the biomechanics of both the stance and flight phases, more specifically the set of the joints in the limb from the shoulder down in the foreleg and from the hip down in the hind leg. As David Gill explains, ‘it is from the ball and socket joints of the shoulder and hips that the vast majority of all medial and lateral motion originates’.21


Ball and socket joints enable movement in any direction, but the ligaments surrounding the joints limit that range of motion, so ‘the flight arc of the hoof represents the summation of all the joint movements in the limb’.22 In the perfectly conformed horse, the arc of flight of the foot forms a straight line, but in the real world HCPs see all sorts of deviations.


So what do HCPs need to look at in limb joints? Limb movement is controlled by a complex sequence of joint flexions and extensions from the hip and shoulder down, which are directed by the various muscle contractions and the shape of the joints themselves. In the hind leg, as the hip joint flexes this causes a series of rotations: the femur rotates, which in turn causes the stifle to move outwards, the hock to move inwards,23 and finally the fetlock to rotate outwards.


In order for the arc of flight to be straight, the degree of inward rotation of the hip and hock has to be counterbalanced by the outward rotation of the stifle and the fetlock. This is further compounded by the fact that the fetlock, as a ginglymus joint, has three-dimensional range of motion.24 Ginglymus joints produce a small lateral rotation, which in the case of the fetlock can be felt by lifting and manually manipulating the joint. Understanding what goes on biomechanically explains why horses prefer lateral landing in the hind legs – in order to land symmetrically, the stifle, hock and fetlock would not only have to perfectly counterbalance the various rotations through the leg initiated by the hip joint, but also compensate for the additional rotation caused by the ginglymus fetlock joint itself. Most horses, unless they are successfully trained to shift more of their weight onto their hind limbs and tone their core muscles, do not have this range of rotation control.
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The influence of conformation on the flight pattern of the hoof.





The fore leg has another complex series of ginglymus joints, which again control the arc of flight. Due to the lack of bony connection to the rest of the skeleton, the conformation and posture of the foreleg can change with time as the young horse develops. The position of the elbow is a key factor controlling whether or not the limb will be straight, or have a toe in, or toe out conformation.


When the hoof is loaded with the horse’s body mass, measured as peaking at 1.2 times the animal’s body weight at trot and more than twice that at gallop,25 it is important that the skeleton is correctly aligned to optimally distribute that load and avoid injury.


An intelligent trimming approach, which minimizes stress to joints and connective tissue, is to optimize the hoof shape of each digit based upon the horse’s anatomy to evenly distribute the biomechanical forces encountered by the foot. Critically important to this is the shape and location of the pedal bone relative to the hoof capsule, and the alignment of the rest of the digit and the skeleton above. Evaluating and responding to individual biomechanics with a long-term trimming plan is more effective than shooting for a predetermined landing pattern or geometric symmetry.


EVALUATION OF THE FOOT


There are a number of criteria which compose the ‘ideal’ foot for a working barefoot horse, although not all are required for functional feet.


The ‘ideal’ foot
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A good example of a self trimming domestic hoof – dorsal view.





Viewed from in front, the slope of the walls should be either symmetrical or the medial wall slightly more upright. Walls should form a straight line from the coronary band to the ground without any change in the angle of growth. The coronary band should be level with no dips or bulges. There should be no sign of bruising, and ideally no event lines (concentric ridges in the hoof wall). There should be no cracks or splits in the wall other than minor surface defects. The bottom of the hoof wall should be beveled or abraded to form a smooth curve.
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A good example of a self trimming domestic hoof – lateral view.





Viewed from the side (lateral view), the slope of the toe and heel should form a straight line from the coronary band to the ground without changing angle. The hoof pastern axis should be straight. The slope of the toe and the heels should be a similar angle, although the heels may be slightly more acute. The coronary band should slope from the toe down to the heels without any dips or bulges. The angle formed by the hairline and the heels should be slightly less than a right angle. There should be no evidence of bruising or event lines. There should be no cracks or splits in the wall other than minor surface defects.
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A good example of a domestic hoof receiving regular maintenance trimming – solar view.





Viewed from the bottom (solar view), the widest part of the foot should bisect the hoof so that at least 50 per cent of the hoof makes up the heel area – this may increase to approximately two-thirds. The sole should be a solid colour, either pale or grey, and free of dark or red areas. The frog should be located centrally within the hoof capsule. The heels should line up with the back of the frog. The depth of the co-lateral grooves should be even on both sides. The width of the white line around the circumference of the sole should be even and should fill up the space between the sole and the wall. The wall should be generally of uniform thickness, possibly with slight thickening at the toe and thinning at the quarters. The bars should be clean and well angled, and not show a distinct crack at the end of the laminar bar. The distance from the apex of the frog to the toe should be roughly half the length of the frog, so that the frog forms two-thirds of the length of the foot. The central sulcus of the frog should be open and shallow. The surface area of the lateral side of the foot should be the same as, or very slightly larger than, the medial side.




THE NEUROSENSORY ROLE OF THE BARS AND DIGITAL CUSHION


As hoof care professionals, we often discuss the biomechanics of locomotion and proprioception, but beyond that we rarely consider the neurosensory role of the equine foot. Large mammals produce characteristic footfalls, which in some species have been found to be utilized in seismic communication.26
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The bowl like skull of a sperm whale.
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African Bush Elephant. Image courtesy of Muhammad Mahdi Karim Facebook. The making of this document was supported by Wikimedia CH. (http://www.gnu.org/licenses/old-licenses/fdl-1.2.html)], via Wikimedia Commons.





Although a multi-toed species, elephants have dense fatty foot pads interlaced with cartilage, like the horse’s digital cushion, and they also walk on their toes supported by their foot pads. In other mammals, such as dolphins and some whales, fat is used for acoustic purposes. The fat in a sperm whale’s head, for instance, serves to transmit acoustic vibrations, which are focused in its bowl-like skull. Researchers have found that elephants press down on their foot pads to facilitate the detection of seismic vibrations.27 Having a fatty pad between the ground and the bony column allows seismic waves to be transmitted into the body without impedance from the air. When horses are listening intently, they lift their heads and angle their front legs slightly underneath them. This action will compress the digital cushion. The authors hypothesize that the digital cushion, and the ‘dirt plug’ that horses gather in the collateral grooves of the frog, will also reduce impedance and improve detection of the seismic vibrations produced by the footfalls of dispersed herd members. The bowl shape of the solar surface of a healthy pedal bone and the bars themselves may also focus vibrations to the area of the foot most densely provided with nerve corpuscles.





REAL WORLD EXAMPLES


The following examples constitute a selection of some common challenges faced by HCPs. Discussing them is useful because it introduces and highlights where and when things frequently go wrong and how this may affect the horse.
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Self trimming left hind foot of a three-year-old hunter gelding.
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	Summary
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Medial flare.




	Medial flare


	Uneven loading through the limb and uneven joint spaces. On a hind limb this causes lateral rotation of the distal limb, cow hocks, toes out. The joint spacing on a limb such as this will be narrower medially and wider laterally. Without corrective hoof care and body work this will potentially lead to damage to all the joints in the hind limb. Ridden, the horse will have difficulty going forward and difficulty engaging the hind quarters.


	Uneven joint wear
Cow hocked
Toe out
Training resistance
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Overloaded lateral wall.



	Overloaded lateral wall


	Overloading of lateral heel and quarter lateral wall in the long term can lead to sheared heels. Lack of natural wear on the medial wall maintains excessive lateral wear resulting in misalignment of the limb as if the horse had a medial wedge. This interferes with the flght arc causing the horse to excessively adduct the hind limb. Excessively asymmetrical loading of the limb causes muscle tension throughout the body.


	Excessive lateral heel wear
Uneven heel height
Medio-lateral imbalance
Plaiting
Altered fight arc
Muscle pain
Back tension resistance
Training resistance
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Wall bruising.




	Wall bruising


	Leverage from the medial flare causing tearing and pressure necrosis of the laminae. Ongoing discomfort and potential for abscess formation in damaged laminae tissue.


	Abscess
Leverage
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Distorted growth rings.




	Distorted growth rings


	Excessive medial wall length and leverage is causing new growth to be compressed and the coronary band to be proximally distorted.


	Leverage
Coronary band pressure
Uneven wall length
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Pressure deformation.




	Pressure deformation


	The medial toe pillar is creating a focus of pressure causing the hoof wall to bend, preventing the horn receiving sufficient hydration. This is evidenced by the surface tubules drying out. The result of this excess pressure also causes a bruise which will be maintained each time the foot is loaded.


	Pressure
Wall bending
Bruising
Poor
hydration







REAL WORLD EXAMPLES


The following examples constitute a selection of some common challenges faced by HCPs. Discussing them is useful because it introduces and highlights where and when things frequently go wrong and how this may affect the horse.
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Overgrown foot of a sixteen-year-old cob gelding.
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Damage to hoof wall.




	Damage to hoof wall


	Proximally to the toe pillar, the combined effect of all the imbalance problems has caused the hoof wall to materially degrade, leading to complete loss of structural integrity. The hoof capsule has distorted inwardly to such an extent that the vascular structures beneath have serious potential for damage.


	Wall collapse
Abscess
Disrupted blood supply
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Long toe.




	Long toe


	Toe length becomes excessive when the foot in front of the widest part of the sole is longer than the foot behind it. A long toe delays breakover, which will cause interference in the stride by delaying lift off in the front feet with the potential for causing overreaching. Tripping and stumbling are also common with toe first landing. The weight bearing and shock absorption functions have been brought forward in the foot, directly under the DIP joint. This can lead to excessive forces being transmitted to the joint and the impar ligament, which is implicated in navicular pain.
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