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Disclaimer


Every effort has been made in the writing of this book to present quality information based on the best available and most reliable sources. Neither the publisher nor the authors assume any responsibility for, nor make any warranty with respect to, results that may be obtained from the procedures described herein. Neither the publisher nor the authors shall be liable to anyone for damages resulting from reliance on any information contained in this book whether with respect to examination procedures, feeding, care, treatments, drug usages, or by reason of any misstatement or inadvertent error contained herein.


Also, it must be remembered that neither the publisher nor the authors manufacture any of the drugs, feeds, veterinary equipment, or other products discussed in this book. Accordingly, neither the publisher nor the authors offer any guarantees of any kind on such items—nor will they be held responsible for the results that may be obtained from the use of any of those items.


The reader is encouraged to read and follow the directions published by the manufacturer of each drug, feed, or product which may be mentioned herein. And, if there is a conflict with any information in this book, the instructions of the manufacturer—or of the reader’s veterinarian—should, of course, be followed.


To ensure the reader’s understanding of some technical descriptions offered in this book, brand names have been used as examples of particular substances or equipment. However, the use of a particular trademark or brand name is not intended to imply an endorsement of that particular product, nor to suggest that similar products offered by other companies under different names may be inferior. Also, nothing contained in this book is to be construed as a suggestion to violate any trademark laws.




Introduction


Lameness is one of the most common problems in horses, and a primary reason why horses fail to perform to their owners’ or trainers’ expectations. More training time is lost, more competitions are missed, and more careers are prematurely ended because of lameness than for any other condition.


This book analyzes the causes, diagnosis, and management of the many and varied problems that can cause lameness in horses. By understanding how a condition develops, the owner or trainer is better equipped to prevent it, or at least recognize it early enough for treatment to be successful.


No book can take the place of an experienced veterinarian. But it is hoped that this book will bridge the communication gap that sometimes exists between horse owners or trainers and their veterinarians.




SECTION



I





INVESTIGATING LAMENESS



This section introduces and defines many of the concepts and terms that are used throughout the book. It also describes and discusses the tools and techniques veterinarians use to diagnose and treat lameness.
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1


DEFINING LAMENESS



[image: Fig. 1–1.]


Lameness can be defined as a gait abnormality that is caused by pain and/or restriction of movement. For example, restriction of movement may occur when fibrous, or scar tissue limits normal joint motion. But with most conditions, pain is the primary cause of lameness. In conditions that involve both pain and restriction of movement, it can be difficult to know how much each factor contributes to the lameness. However, the distinction is important because in many cases pain can be relieved, while mechanical restriction often is due to permanent changes.


ELEMENTS OF LAMENESS


Pain


Pain occurs when sensory nerve endings in the tissues are stimulated. Sensory nerves transmit messages, such as temperature, pressure, and pain, from the tissues to the brain. These nerves can be stimulated by direct trauma, such as a blow, a cut, or a fracture. They can also be stimulated when the tissues they supply (such as skin, tendons, and muscles) are overstretched. When tissues are damaged by direct trauma or overstretching, inflammation develops and can become a persistent source of pain (see Chapter 5). Infection also causes inflammation and pain.


Pain from inflammation may not be noticed by the horse, or show up as lameness until it exceeds the horse’s tolerance level, or pain threshold. This threshold is unique to each horse: some horses are very stoic and tolerate a higher level of pain than others. Knowing the horse’s attitude toward pain is important in interpreting subtle signs of pain. An owner or trainer who is familiar with the horse’s pain threshold is less likely to disregard low-grade pain in a stoic horse, or overreact to minor lameness in a sensitive horse.


Pain tolerance is also an important factor in managing lameness. Progressive, degenerative conditions, such as navicular syndrome, often do not cause consistent lameness until they reach a certain stage and the pain exceeds the horse’s tolerance level. Although the degenerative changes cannot be reversed, the lameness often improves or disappears when the pain is reduced with rest, anti-inflammatory therapy, and shoeing and training adjustments.


[image: Fig. 1–2. Pain from inflammation may not show up as lameness until it exceeds the horse’s tolerance level.]


Mild to moderate inflammation may only cause pain when the horse is moving, or when pressure is applied to the inflamed tissues during examination. However, the horse is aware of a very painful condition, such as a joint infection or a fracture, both during movement and at rest. Some horses with chronic, low-grade lameness “warm out” of the lameness during exercise, probably because activity increases blood flow to the tissues. This warms the tissues and increases their elasticity (see Chapter 4). Warmth also desensitizes (numbs) the nerve endings, which allows normal movement and reduces the pain.


Mechanical Restriction of Movement


Mechanical restriction of movement means that the normal function of a body part (joint, muscle, etc.) is physically prevented by changes in the tissue’s structure. Fibrosis, which is thickening or fusing with fibrous (scar) tissue, is the most common cause of mechanical restriction in horses. The body repairs most damaged tissues with fibrous tissue, which is not as elastic as the original tissue. As a result, normal movement of the repaired tissue may be restricted. When fibrosis involves a joint capsule, tendon, or muscle, it can cause a permanent, non-painful change in the horse’s stride.


[image: Fig. 1–3. If a motor nerve is damaged, the muscles it supplies cannot contract. (In this case, the radial nerve is damaged.)]


In some cases it is failure, rather than restriction, that affects normal movement. For example, complete rupture of a muscle, tendon, or ligament can result in profound changes in the stride. Nerve damage can also cause an obvious change in the horse’s movement. Normally, a muscle contracts when it is stimulated by its motor nerve—the nerve that transmits impulses from the brain and spinal cord to the tissues. If the motor nerve is damaged or cut, the muscle cannot contract (unless it is artificially stimulated). The result is a non-painful gait defect.


Gait Abnormalities Often Confused With Lameness


Not all gait abnormalities constitute lameness. Some are caused by poor conformation, and simply represent the way that particular horse is “genetically programmed” to move. Examples include:




	paddling—swinging the foot out as it is brought forward


	winging—swinging the foot in as it is brought forward


	plaiting—crossing one leg in front of the other as the horse walks or trots (common in pigeon-toed horses)





Incorrect use of some pieces of equipment, such as overchecks, side reins, and martingales, and improper shoeing can cause “mechanical” gait abnormalities. Improper shoeing can also exaggerate the abnormal gaits listed above. In some cases attempts to correct the gait may actually cause lameness in these horses.


[image: Fig. 1–4. Plaiting is common in pigeon-toed horses.]


People who are unfamiliar with Standardbreds may think that their typical gaits are abnormal. These horses often have a side-to-side “rolling” action when they are pacing. They also have an awkward-looking, shuffling, four-beat gait when trotting or pacing slowly (more of an amble than a trot). However, these are normal variations, and are neither gait abnormalities nor lameness.


Peruvian Paso and Paso Fino horses also have a four-beat gait called the Paso, which is a type of running-walk. These horses have a moderately high-stepping action, in which the lower leg swings out from the knee. This gait is normal for these breeds. Some Arabian horses and Warmbloods have a wide-based hindlimb action at the trot that may also be considered normal for those particular horses.


[image: Fig. 1–5. Standardbreds often have a side-to-side “rolling” action when they are pacing.]


Bridle Lameness


Bridle lameness is a fairly common false lameness. The gait abnormality is only seen when the horse is ridden; it disappears when the horse is exercised without the rider, or with a different rider. Bridle lameness can be diagnosed by first watching the horse being ridden, and then watching the horse move normally without the rider.


There are several possible causes of bridle lameness. The bridle or saddle may be causing the horse discomfort. However, in most cases the rider is the cause of the lameness. If the rider is tense, the horse may become tense, and its stride becomes short and choppy. If the rider is too far forward, too far back, or off to one side, the horse’s balance may be affected, which can alter its stride. These positions can also result in back pain, which may affect the horse’s gait (see Chapter 22).


[image: Fig. 1–6. If the rider is tense, the horse becomes tense, and its stride becomes short and choppy.]


Many riders are stronger or more tense on one side of their body. This can cause a bridle lameness that is worse on one side or in one direction. If the rider sends the horse vague or conflicting signals, this can also cause an intermittent “lameness.” The horse may take only a few “lame” strides, and then move normally for several strides. Usually the lameness coincides with something the rider is doing at the time. Many horses with bridle lameness refuse to perform a balanced, rhythmic trot. Instead, they have an uneven, irregular trot, or they try to break into a canter.


With several conditions that genuinely cause lameness, the horse may “warm out” of the lameness. This may appear to happen with bridle lameness, so it is easy to mistakenly conclude that the horse is lame. But actually, the “lameness” disappears as the horse and rider adjust to each other.


Bridle lameness can become a habit for some horses, and it may take some time to retrain the horse to move normally when ridden. The trainer must identify and correct the source of the problem. He or she may need to alter the fit and position of the saddle and bridle, and use a bit that the horse tolerates well. The rider must also examine his or her role in the situation.


IDENTIFYING THE LAME LEG


Most experienced owners and trainers can tell when a horse is lame and which leg is involved, even if the lameness is mild. But in some cases all that the rider or driver can say is that the horse is a little “off,” or it is not performing normally. It may have lost a little speed, is refusing jumps or knocking down rails, or is reluctant to perform a particular maneuver. There may be other reasons for these behavioral problems, including temperament, training, and illness. But it is always wise to investigate the possibility that the horse has a musculoskeletal problem—the most common reason for reduced athletic performance in horses.


While generalizations can occasionally be misleading, there are some reliable ways to determine which is the “lame,” or affected leg.


Abnormal Stance


In some cases, the way the horse chooses to stand is a sign that there is a problem in a particular limb. The abnormal stance may be as subtle as the horse resting one hindleg more than the other, or standing with one forefoot slightly forward of the other. More obvious examples include:


[image: Fig. 1–7. Left: When the flexor tendons are severed, the fetlock drops and the toe tips up. Top Right: This horse is pointing its left hind toe because of a hoof wall abscess. Bottom Right: The typical laminitis stance.]




	dropping of the fetlock and tipping up of the toe in a horse with severed flexor tendons


	pointing of the toe in a horse with a hoof wall abscess


	the typical laminitis stance





Using Sound


As it is moving, the horse shifts some of its weight off the painful leg. This makes the footfall of the lame leg sound a little quieter, and of a higher pitch than usual. The footfall of the opposite, normal leg is louder and duller than usual because that foot is planted down more heavily. Also, the rhythm of the gait is often changed. These differences are most noticeable in shod horses that are walked or trotted on a firm surface, such as asphalt.


Using sound is not a major part of the lameness evaluation. But the experienced horse owner, trainer, or veterinarian uses sound almost instinctively, without being fully aware of its contribution to the overall picture of lameness.


[image: Fig. 1–8. Forelimb lameness is easiest to see from in front of the horse.]


Observations of Motion


Forelimb lameness is easiest to see by watching the horse from the side or front. Hindlimb lameness is easiest to see from behind the horse. However, in every case, no matter how obvious the lameness, it is important to watch the horse from every angle (front, back, and side). This gives a complete picture, which is particularly important when examining a horse with an obscure lameness that may involve more than one leg.


[image: Fig. 1–9. Hindlimb lameness is easiest to see from behind the horse.]


Mild or moderate lameness is generally not obvious at the walk, so most gait evaluations are performed at the trot. Most lameness problems are made more obvious by increasing the speed from the walk to the trot. But, it is difficult to evaluate lameness at the canter or gallop. Because it is a simple, symmetrical gait, the trot is also better for identifying subtle differences between the left and right legs. (Veterinarians use a grading system to describe the degree of lameness; see Chapter 2.)


[image: Fig. 1–10. It is important to watch the horse from every angle.]


Head Nod


In many cases of forelimb lameness, the horse’s head rises when weight is placed on the lame leg, and drops when the horse’s weight shifts to the normal leg (see Figure 1–12). This gives the impression that the horse is “nodding” as it walks or trots. When the horse steps onto the painful leg the head is raised and the body tenses in an effort to keep some of the weight off that leg. As a result, more of the horse’s weight is transferred to the normal leg as it is set down. The head nod is easiest to detect when standing in front of the horse, and is usually obvious at the trot. Horses with severe lameness may also have a head nod at the walk. If the horse is lame in both forelegs, the head nod is much less obvious, and may even be absent because the horse’s weight is evenly distributed.


In some cases the head nod is due to lameness in the hindleg on the same side as the supposed lame foreleg. For example, the head nod may indicate that the problem is in the right foreleg when it is actually in the right hindleg. This is because the horse takes some of the weight off the painful right hindleg. It throws some of its weight forward by lowering its head and transferring its weight onto the left foreleg—the diagonal weight-bearing partner at the trot. It then appears that the horse’s head is lowered as weight is placed on the left foreleg, and raised when weight is placed on the right foreleg. This falsely incriminates the right foreleg as the site of lameness. (As confusing as this may seem, it usually only occurs in horses with a moderate to severe hindlimb lameness, which is obvious from the side or rear of the horse.)


Hip Hike


The hip hike or hip lift is the hind end equivalent of the head nod. It is seen in cases of moderate to severe hindlimb lameness. When viewed from behind the horse, the points of both hips normally move up and down slightly as the horse trots. This movement is often easier to see if a marker, such as a piece of light-colored tape, is attached to the point of each hip so that it can be seen from the rear of the horse. If the horse has a hindlimb lameness, the tape on the affected side rises higher than the tape on the normal side. As weight is placed on the lame leg the horse tenses and attempts to lessen the load on that leg. This raises the point of the hip higher than normal during that phase of the stride.


[image: Fig. 1–11. A hip hike is often easier to see if a marker is attached to the point of each hip.]


[image: Fig. 1–12. Top: A normal trot. Bottom: A head nod due to pain in the left forefoot.]


Reduced Arc of Foot Flight


The foot normally makes an arc as it is raised from the ground and brought forward to take another step. The height of the arc may be reduced if the horse is reluctant to flex a joint (or joints) in the affected leg. As a result, the horse does not lift the foot as high as normal. In some cases it drags the toe along the ground. A lowered arc is easiest to see when watching the horse from the side as it walks or trots in a straight line. It is sometimes visible as drag marks on the ground. A scraping or dragging sound may also be heard as the horse is trotted on a solid surface. Wearing or “dubbing” of the toe often occurs in these horses.


[image: Fig. 1–13. Top: Normal arc of foot flight. Bottom: Reduced arc of foot flight. Note also the slightly reduced stride length.]


When the horse is reluctant to flex a joint in a hindleg, it appears stiff-legged in that limb, and has a reduced arc of foot flight. The hock does not flex as much, and the fetlock does not sink to the same level as in the normal leg. This can be seen from the side and the rear of the horse. It is not as consistent or as obvious in the forelegs.


Reduced Stride Length


The length of the stride may also be reduced. It may be a subtle change, such as the horse not tracking up to cover its forefoot print with its hindfoot. (Although, lazy horses that are not lame also may not track up.) Or, it may be as dramatic as the short stride and abrupt placement of the hindfoot in a horse with fibrotic myopathy (see Chapter 10), A reduced stride length is easiest to see by watching the horse from the side as it is trotted in a straight line. Working the horse on a soft surface, such as sand or dirt, makes it easy to see the forefoot print and the placement of the hindfoot.


Abnormal Foot Placement


A normal horse that is walking or trotting on a level surface places its foot flat as it lands. A variety of conformational problems can cause the horse to land unevenly, although this does not necessarily constitute lameness. But in a horse that normally moves and lands evenly, abnormal foot placement can be an indication of pain. It also provides some clues as to the location of the problem. For example, a horse with a painful condition in the back part of the foot, such as “sheared heels” or navicular syndrome, attempts to spare the heels from concussion by landing toe-first. A horse with a deep hoof wall crack or “gravel” on one side of the foot often places the foot slightly askew, so that little or no weight is placed on the painful side. A more obvious example of abnormal foot placement is seen in horses with laminitis. Pain in the front part of the foot causes these horses to shuffle along, landing heel-first. (Foot conditions are discussed in Chapter 15.)


Supporting or Swinging Limb Lameness


Some veterinarians define a lameness as either a supporting limb or swinging limb lameness, in an effort to better identify its cause. The reasoning is that pain involving the foot, a bone, or a joint surface is worse when weight is placed on the leg. This is when the lame leg is the supporting leg. Pain involving soft tissues, such as tendons and joint capsules, is worse when they are asked to function. This is when the lame leg is “swung” forward. Pain or mechanical restriction involving these soft tissues results in a shorter stride length.


The distinction between these two types of lameness is easiest to make by working the horse in a circle, either led, longed, or free-schooled in a round pen. A supporting limb lameness is worse when the affected leg is to the inside, and so is bearing proportionally more weight. For example, a supporting limb lameness in the left leg is worse when the horse is circled to the left. In contrast, a swinging limb lameness is worse when the affected leg is to the outside. For example, a swinging limb lameness in the right leg is worse when the horse is circled to the left. This is because the horse must swing the outside leg further forward when working in a circle. As a result, the shortened stride length is more obvious when the affected leg is to the outside.


(This observation is not always reliable. It is often impossible to define a lameness as one or the other. Each leg performs both roles during each stride, and some lameness problems involve more than one structure.)


SPECIFIC GAIT ABNORMALITIES


Certain conditions cause a distinctive gait abnormality. In some cases it is so characteristic that a diagnosis can be made just on the abnormality alone. Examples include:




	stringhalt—hock flexion is exaggerated


	fibrotic myopathy—the horse is unable to swing the affected hindleg as far forward as normal, and so plants the foot down early, in an abrupt manner


	upward fixation of the patella—either the stifle is “locked” with the leg extended behind the horse, or the hindlegs “buckle” as the horse walks down a slope


	sweeney—the shoulder joint can “pop” or partially dislocate to the side when weight is placed on the leg


	spinal cord diseases—interruption of nerve impulses can cause ataxia (incoordination), stiff-legged or high-stepping action, and weakness





Shoulder Lameness


“Shoulder lameness” is a common complaint, although the shoulder is an uncommon site of lameness. When most people refer to shoulder lameness, they are describing a gait abnormality that involves a reduced arc of foot flight and stride length. It appears as if the horse is guarding, or protecting the shoulder joint by not allowing the normal range of movement. In reality, this gait abnormality is usually caused by pain in the back half of the foot. The horse is reluctant to put weight on its heel, so it “minces along,” taking short steps and landing toe-first. This is often mistaken for shoulder lameness.


Joint pain does not cause a characteristic gait abnormality. Using terms such as “shoulder lameness” or “stifle lameness” can be misleading and can interfere with thorough investigation of the problem.


NON-MUSCULOSKELETAL CAUSES OF LAMENESS


There are a few conditions that do not directly involve the structures of the legs or back, but which can cause lameness.


Pleuritis


Pleuritis is inflammation of the pleura, which is the membrane that lines the chest cavity and covers the lungs. In most cases pleuritis is caused by bacterial infection. When the lungs are also infected, the condition is called pleuropneumonia. Most cases of pleuritis in horses occur after long-distance transport; hence the common name, “shipping fever.”




More Information


The skin is not considered to be part of the musculoskeletal system. But because several skin conditions can cause lameness, they are discussed in Chapter 13.





Pleuritis is a painful condition; horses with pleuritis frequently appear lame because moving the forelegs worsens the chest pain. Often these horses stand with their elbows held out slightly, and are very reluctant to move. Other signs of pleuritis include:




	depression


	fever (above 102°F)


	poor appetite


	a rapid, shallow breathing pattern





Laminitis may occur as a result of the infection, and can be another cause of lameness in these horses (see Chapter 15).


Fractured Ribs


Direct trauma to the side of the chest can fracture the horse’s ribs, although this is not a common injury. Because the muscles that anchor the shoulder blade to the body attach onto the ribcage, the horse may be mildly or moderately lame when any of the first six to eight ribs are fractured. In some cases the diagnosis can be made by palpation. Although, radiographs may be necessary to confirm the diagnosis and identify fluid (especially blood) within the chest cavity. Unless the horse’s condition is worsened by hemorrhage or infection in the chest cavity, rib fractures usually heal uneventfully with 2 – 3 months of rest.


Painful Ovaries


Fillies and mares occasionally develop a vague hindlimb lameness that appears to be the result of pain associated with their ovaries. This lameness can occur at any stage of the estrous (“heat”) cycle, not just when the mare has a large follicle on one of her ovaries. Presumably, movement of the hindleg puts pressure on the wall of the abdomen and the abdominal contents, including the tender ovary. In most cases, the mare is only lame for a couple of days, and the lameness disappears without treatment. But it may return when the mare is at the same stage of her next estrous cycle.


This condition should be suspected when any filly or mare repeatedly shows mild to moderate lameness in one hindlimb, with no obvious problems in the leg itself. A behavior change, such as aggression or irritability, is another sign that the mare’s ovaries should be examined. When the veterinarian performs a rectal examination, palpation of the ovary on the “lame” side causes the mare discomfort.


Although the lameness usually disappears on its own, it also responds to nonsteroidal anti-inflammatory drugs (NSAIDs; see Chapter 3). Oral hormone therapy (such as Regumate®) or progesterone implants placed beneath the skin on the side of the neck can prevent this problem.


Mastitis


Mastitis is inflammation of the mammary glands, or udder. In most cases it is caused by bacterial infection. Mastitis is fairly uncommon in horses, and it usually only occurs in lactating (nursing) mares. The signs include a swollen udder and a hungry foal—the udder is so painful that the mare cannot tolerate the foal nursing. When the udder is palpated, it is very firm, hot, and painful. This is what causes the lameness: movement causes the hindlegs to bump against the painful udder. Mares with mastitis often take short steps and swing their hindlegs out when they walk.


Treatment involves antibiotic therapy and stripping the infected milk from the udder. The foal must have an alternative source of nourishment, such as commercial milk replacer. The prognosis for complete recovery is very good with appropriate therapy. The lameness disappears once the infection is under control.


[image: Fig. 1–14. One sign of mastitis is a swollen udder.]


Scrotal Problems


Racehorse trainers have long believed that compression or rotation of the testicles by the hindlegs can cause vague hindlimb lameness and reduced performance in colts and stallions. Castration often improves the horse’s gait and its willingness to work, which reinforces this belief.


Research into this problem is limited, although some veterinarians have found that lameness caused by scrotal problems is more likely in horses with retained testicles. Instead of dropping all the way into the scrotum, one testicle is caught, usually in the inguinal ring of the body wall (in the groin). Horses with this problem are called cryptorchids or “rigs.” Surgery to release the retained testicle often improves the horse’s gait. But in some cases castration is necessary.


Whether lameness is ever caused by rotation of the testicles remains to be seen. When the testicle is rotated, the spermatic cord that suspends it could be twisted, causing pain. However, injecting local anesthetic around the spermatic cord in these colts usually does little to improve the gait abnormality. (The nerve supply to the testicles is located in the spermatic cord.) This means that the testicles probably are not a source of pain in these horses. Nevertheless, some trainers have found that using a jock strap on these colts can help. [image: image]




[image: image]


2


LAMENESS EVALUATION



[image: Fig. 2–1.]


This chapter describes the methods veterinarians use during a lameness evaluation, or “work-up.” It also discusses the uses and limitations of the various diagnostic tools that may be used in making a specific diagnosis.


HISTORY


The more information that is known about the horse and its management, the easier it is to arrive at an accurate diagnosis. Many times the events or management factors of the past few days, weeks, or months can provide clues as to what is causing the lameness. This information is called the history. It is combined with the horse’s statistics, such as breed, age, and gender, to narrow down the list of possible problems. Some physical conditions predominate in certain breeds or age groups, or in horses used for a particular purpose. Certain problems are aggravated by exercise, while others may be seen only during a specific maneuver.


Information about shoeing is also important because many conditions are worsened by improper or overdue shoeing, or by sudden changes in the hoof balance (see Chapter 7). Trimming and shoeing can help prevent or manage many conditions, but they can also cause lameness if used improperly.


Sometimes an owner or trainer has already formed an opinion of what the problem is before calling the veterinarian. However, it is important that the history is as complete as possible, no matter how minor or irrelevant a certain piece of information seems. It is very easy to overlook important facts by beginning with a preconceived idea of what the problem is, and concentrating on the obvious. Omissions can mislead the veterinarian and waste time in diagnosing the condition correctly and treating it appropriately.


Record-Keeping


Developing a complete history is made easier, and more accurate if the owner, trainer, or barn manager keeps good records. Also, keeping a record of health problems and other incidents may highlight subtle connections that could otherwise have gone unnoticed. For example, a vague, intermittent hindlimb lameness is sometimes seen in fillies and mares. By recording and reviewing these episodes it may become obvious that the lameness coincides with a certain stage of the estrous cycle (see Chapter 1).


It does not take much time to write down events like visits from the veterinarian or farrier, minor illnesses and injuries, competitions, etc. It is also good to write down any management changes (diet, housing, and training) and treatments in a diary or on a calendar. Recording the date, type, and amount of all medications given also makes it easier to comply with specific competition rules regarding drugs.


[image: Fig. 2–2. Taking a History The veterinarian might ask the following questions before conducting a physical examination: • What is the horse’s age and breed? • What is the horse used for? • Where is the horse housed? (Is it kept in a barn, paddock, pasture, or a combination of these? Is it kept alone, or with company?) • How long has the horse been lame? • Was the onset of lameness sudden or gradual? • Has the horse been lame before? If so, give details. • Were there any incidents (such as a traumatic injury) that may have caused, or contributed to the lameness? (Note: The injury may not have involved the “lame” leg; all incidents, no matter how minor, should be reported.) • Has the lameness coincided with a major change in the horse’s training schedule, such as an increase in the workload, or a change in activity? • Since its onset, has the lameness worsened, improved, or remained the same; is it constant or intermittent? • Is there a pattern to the lameness? (For example, is it worst first thing in the morning, the day after competition, on a particular surface, or during a specific maneuver?) • Does the lameness worsen or improve with exercise? (That is, does the horse “warm out” of the lameness, or does the lameness get worse during exercise?) • Since the lameness was first noticed, has the horse been rested? If so, for how long, and with what result? • Has any treatment been given? If so, what was given, and what was the result? • Is the horse currently on any medications? If so, what drugs and dose rates?• Has the horse received any injections (including vaccinations) in the past week? If so, in what part of the body? • When was the horse last shod? Did the regular farrier trim/shoe the horse? Were there any changes in the trimming or shoeing? What type of shoe does the horse normally wear?]


PHYSICAL EXAMINATION


The aim of the physical examination is to localize the lameness to a specific area, if possible. In cases where the problem is obvious, it is equally important that any secondary problems are identified. For example, a horse may have a swollen joint or a hoof wall defect, but also has flexor tendon strain in the opposite leg. It is not unusual for there to be more than one problem in more than one leg, contributing to the lameness.


[image: Fig. 2–3. This horse has a bowed tendon on the left foreleg, and a swollen knee on the right foreleg.]


Every lame horse should be given a complete physical examination, no matter how severe the lameness or obvious the problem. The veterinarian should briefly examine the heart, lungs, and mucous membranes (for example, the gums), and take the horse’s rectal temperature. Although this part of the examination may seem unnecessary, some lameness problems are caused by systemic disease that affects the entire body. Examples include:




	joint infection (septic arthritis) in foals


	pleuritis—infection of the chest cavity


	some cases of laminitis





In other instances the musculoskeletal problem may cause systemic illness. Bone infection (osteomyelitis) and a reaction to an intramuscular injection are examples of this type of condition. Fever, depression, and lack of appetite are signs of systemic illness in these horses.


While performing the physical examination, the horse’s conformation should be assessed from in front, behind, and both sides. The horse’s stance is also an important observation (see Chapter 1). Any obvious asymmetry in the muscles and the position of the bony prominences of the pelvis should also be noted. These characteristics often are easiest to assess by standing back a few feet from the horse.


The order in which the rest of the physical examination is performed varies among veterinarians. Some veterinarians prefer to “zero in” on an obviously abnormal area (such as a swollen joint), and evaluate it carefully before examining the rest of the horse. In this way the relative importance of the obvious problem can be determined early in the examination. A common approach when there are no obvious abnormalities, or when there is more than one problem, is to begin the examination at the feet. The veterinarian then systematically palpates (feels) and manipulates (moves) all four legs, starting at the foot and working up the leg. The neck and back are then thoroughly palpated.


[image: Fig. 2–4. Left: A horse with a normal, symmetrical rump. Right: A horse with an asymmetrical rump due to muscle atrophy on the right side.]


Examining the Feet


The foot is a very common site of lameness, so examination of the feet should be thorough. The feet are evaluated for symmetry of size, shape, wall and heel height, and hoof wall-pastern angle.


Specific abnormalities should also be noted, including:




	uneven foot shape and size (mismatched feet)


	horizontal rings in the hoof wall


	contracted heels


	frog atrophy


	hoof wall cracks


	convex or “dropped” sole





(The significance of these findings is discussed in Chapter 7.)


[image: Fig. 2–5. The horse’s right forefoot is smaller than the left, which may indicate chronic pain.]


While inspecting the foot, the fit and placement of the shoe should be assessed. At the same time, the ground surface of the shoe is assessed for excessive or uneven wear.


Using Hoof Testers


Hoof testers are used to systematically assess the entire hoof (wall, sole, frog, and bars of the heels) for sensitivity or pain. This is an important part of examining the foot. Although using hoof testers is simple, interpreting the results correctly requires considerable experience. The amount of pressure is an important factor. Less pressure should be used in horses with thin soles, and more pressure must be used in horses with thick soles or hard feet.


To be reliable, the results must be repeatable. That is, the horse must consistently respond either when the test is repeated a couple of times in a row, or when the veterinarian comes back to that area after examining the other feet.


[image: Fig. 2–6. Hoof testers are used to assess the sole, frog, bars, and wall for sensitivity or pain.]


Foot Care After the Examination


In some cases, the veterinarian may remove the shoe to examine or treat the foot. The veterinarian may also need to clean and trim the sole. Until the shoe is replaced, it is important to protect the ground surface of the hoof wall from chipping. Wrapping a couple of layers of duct tape around the ground surface of the foot is usually sufficient, unless it will be several days before the farrier can refit the shoe. If so, a more substantial bandage or a protective boot, such as an Easyboot®, should be applied (see Chapter 4). Flat-footed horses also need more protection because the sole touches the ground when the shoe is off.


The other shoes should be left on to protect the feet, and the horse confined to a stall or small paddock and not exercised until the shoe is refitted.


Palpation and Manipulation


Palpation


When palpating the legs and back, the veterinarian is feeling for:




	heat


	pain


	abnormal swellings, described as bony, firm, soft, or fluid-filled


	changes in texture—e.g., abnormal muscle tension (spasm), and replacement of normal tendon with fibrous (scar) tissue





Palpation may involve lightly laying the hand on an area to feel for heat, or it may involve a little more pressure and probing with the fingertips. When assessing the tendons and ligaments at the back of the cannon, the tissue can be “kneaded” between the thumb and the first two fingers to check for specific areas of swelling, changes in texture, and pain.


[image: Fig. 2–7. Left: Palpating the knee joints. Right: Palpating the flexor tendons.]


Interpreting the Findings


If the horse flinches or pulls away with only light pressure, the problem is probably in the skin or superficial tissues. For example, bacterial dermatitis or an abscess may cause this reaction. If pain is found only after moderate pressure, a deeper soft tissue (such as tendon, ligament, or muscle) is probably the source of pain. A response to bone pain, such as that associated with ringbone, bone spavin, or an incomplete fracture, usually requires firm, direct pressure. However, not all conditions fit this general guide. For example, a bucked shin can be very painful with only light pressure on the front of the cannon.


It is important to be sure that the response is repeatable: that is, the horse shows signs of discomfort each time the suspect area is palpated. One flinch is not a reliable sign of pain. Some nervous or frightened animals flinch or show other signs of discomfort during palpation even though they do not have a significant problem in that area. So, it is important that the horse’s attitude is taken into account when interpreting its reaction. Nervous horses usually stop flinching once they have relaxed and become accustomed to being palpated. In contrast, a horse with a genuinely painful area reacts each time the area is palpated. Moreover, the response may increase with each palpation.


[image: Fig. 2–8. Manipulating the knee joints.]


Manipulation


Manipulation involves manually assessing the range of joint mobility while the horse is standing still. It consists of flexing (bending) and extending (straightening) the joint, and where possible, rotating the joint and moving it from side to side. Ideally, each joint in each leg should be manipulated during the physical examination. However, if the horse is in a lot of pain, this part of the examination should be altered or shortened to minimize further damage and pain.


[image: Fig. 2–9. The fibrosis surrounding this horse’s fetlock dramatically reduces joint mobility.]


In most cases the range of joint mobility is reduced, usually by fibrosis (thickening with fibrous, or scar tissue). But it may be increased if some of the supporting structures of the joint (in particular, the collateral ligaments; see Chapter 8) are damaged. It is important to note that the joints of foals and young horses (less than about 2 years old) usually are more flexible than adult horses.


Abnormal Sounds


Sounds such as pops and clicks are fairly common during joint manipulation, especially in older horses. These sounds, like knuckle cracking or knee clicks in people, usually are not significant.


Crepitus is an abnormal and important finding. Crepitus is a crackling or crunching sensation that may be heard or felt during palpation or manipulation. There are basically two situations that can result in crepitus:




	complete, displaced fractures (see Chapter 9)



	gas trapped within the tissues; e.g., in wounds that allow air to be sucked in and trapped beneath the skin, or when gas-producing bacteria invade the tissues





Evaluations With the Leg Down


Each leg should be carefully examined both when the horse is bearing weight on it and when the leg is lifted. Some abnormalities are much easier to see and feel when the horse is bearing weight on the leg. They include:




	joint effusion (excess fluid within a joint)


	soft tissue swellings


	thickening of the flexor tendons or suspensory ligament branches (see Chapter 11)



	increased tension in one of the flexor tendons (see the section on Flexural Limb Deformities in Chapter 14)





While the horse is standing on the limb, the digital pulses should be evaluated (see Chapter 4). A digital artery runs down each side of the cannon, in the groove between the suspensory ligament and the flexor tendons. The arteries are easiest to palpate as they run across the outer edges of the sesamoid bones at the back of the fetlock joint. Increased pressure in the digital arteries indicates a change in the blood flow to the foot—a very important observation.


Evaluations With the Leg Raised


Conditions that are best assessed with the leg lifted include:




	changes in the texture of the tendons and ligaments


	pain when a joint is manipulated


	changes in the mobility of a joint





When palpating and manipulating the limb, it helps to keep a mental checklist of the structures in the area. In this way the veterinarian ensures that the examination is thorough, and subtle abnormalities are not overlooked.


GAIT EVALUATION


The physical examination is usually followed by an evaluation of the horse’s gait. This is best performed on a firm, even, level surface. Most veterinarians prefer to conduct a gait evaluation while an assistant walks and trots the horse on a loose lead, so the horse’s head is free to move. The gait may also be evaluated by working the horse on a longe line, free in an arena or round pen, or under tack (ridden or driven). The veterinarian watches as the horse is walked and trotted in a straight line, and in a circle to the left and to the right. He or she may also want the horse worked on different surfaces (such as asphalt then sand), and on a slope. If the lameness is only obvious during a specific activity, the veterinarian may ask to see the horse perform that activity.




More Information


Abnormalities of movement may be seen during a gait evaluation. They include head nods, hip hikes, and reduced stride lengths. See Chapter 7.





Lameness Grading System


A grading system has been developed to accurately describe and categorize the severity of the lameness. Using a grading system helps owners, trainers, and veterinarians communicate clearly. What may be “severe” lameness to one person may only be “moderate” lameness to another. The grading system also makes recording the findings of the lameness examination more accurate and reliable for future reference (including repeat examinations).


The severity of the lameness generally is graded on a scale between 1 and 5, as described in Figure 2–10. Veterinarians may also split the grades into halves, such as a grade 2% lameness. (Some veterinarians use a scale between 1 and 4, with 1 being mild and 4 being severe lameness. Because more than one scale is used, it is important to describe the lameness in terms of the grading system: grade “2 out of 5,” or grade “l out of 4.”)


[image: Fig. 2–10. The lameness grading system. DEGREES OF LAMENESS Grade Signs Grade 1 Subtle lameness; may be inconsistent. Not apparent at the walk, and may not even be consistently seen at the trot. Grade 2 Consistent, mild lameness at the trot. Grade 3 Consistent, moderate lameness at the trot, with an obvious head nod (foreleg lameness) or hip hike (hindleg lameness). Grade 4 Obvious lameness at the walk and trot, with a shortened stride and a pronounced head nod or hip hike. The horse is reluctant to trot. Grade 5 Severe lameness; extremely reluctant or unable to bear weight on the affected leg during motion and at rest (“three-legged lame”).]


The lameness is often a grade worse when the horse is worked in a circle or on a different surface. Thus, it is more accurate to describe the lameness in terms of the different conditions. For example, “The horse is grade 2 of 5 lame in a straight line, and 3 of 5 lame in a circle.” A change in lameness grade with the direction of the circle is also an important observation. For example, “The horse is grade 2 of 5 lame in a circle to the left, but 3 of 5 lame in a circle to the right.”


[image: Fig. 2–11. The lameness is often a grade worse when the horse is worked in a circle.]


Flexion Tests


A flexion test can be useful for identifying the site of the problem when it is not obvious with a physical examination. The test involves holding a joint fully flexed for 30 – 60 seconds before trotting the horse away. This often aggravates the lameness. In most cases, the horse is more lame for the first six to eight steps after flexion. Sometimes the lameness is worsened for several minutes.


Other indications that the joint is a source of pain include:




	the horse resists joint flexion


	the horse tenses up


	the horse pulls away


	the horse develops quivers in the muscles of the upper leg when the joint is flexed





The principle behind the flexion test is that flexion of a joint places tension on the joint capsule and overlying soft tissues (tendons and ligaments). In some joints, flexion may also place pressure on parts of the joint cartilage and underlying bone, much like a nutcracker. These factors can combine to worsen the pain in an inflamed joint. (See Chapter 8 for more information on joint structure and problems.)


[image: Fig. 2–12. A flexion test. Left: The joints of the lower leg are flexed. Above: The horse is trotted away.]


Flexion tests can be a source of conflict for owners and trainers when “false positive” results occur during a prepurchase examination (see Chapter 3) or pre-competition “vet check.” Occasionally, horses that do not have a significant problem in the joint may appear lame for a few steps after a flexion test. This is more likely if excessive pressure was placed on the joint by extreme flexion. Forcing your own wrist into a fully flexed position and holding it like that for a minute has the same result. Stretching the joint capsule and tendons causes pain and a temporary loss of joint mobility when the joint is released.


Flexion tests cannot be relied upon as the sole basis up on which a diagnosis is made. They are simply another means of localizing the lameness to a particular area. In all cases, the opposite leg should be flexed for comparison (assuming it is normal); some veterinarians prefer to flex the normal leg first. If there is any doubt whether the test was positive, it should be repeated after 10 – 15 minutes.


A flexion test may not be as specific as one would think. When using flexion to localize the lameness, it is important to evaluate only one area at a time. However, the fetlock cannot be flexed without also flexing the pastern joint and coffin joint, and the hock cannot be flexed independently of the stifle. So, fetlock flexion can worsen pastern problems (such as ringbone) and can also put pressure on the navicular region. In the hindleg, a positive hock flexion test may be seen even though the stifle is the site of the problem. These facts must be kept in mind when interpreting the results of a flexion test.


DIAGNOSTIC TOOLS & TECHNIQUES


The aim of the physical examination, gait evaluation, and flexion tests is to localize the lameness to a specific area of the leg. However, this is not always possible, as is often the case with multiple site lameness. Other diagnostic techniques often are necessary to locate the problem area(s) and arrive at a specific diagnosis.


Regional (Local) Anesthesia


Regional, or local anesthesia is used to numb, or desensitize an area before a painful procedure, such as suturing a wound. But it can also be used in lameness evaluation to identify the area involved. The principle is a simple one. Local anesthetic is injected into the site, and as the anesthetic is absorbed, sensation (including pain) in the area is temporarily blocked.


Diagnostic Nerve Blocks


Nerve blocks involve injecting local anesthetic under the skin, close to a nerve. As the anesthetic is absorbed into the nerve, the area supplied by that nerve is desensitized. When the painful area is blocked, the lameness should temporarily improve or resolve. By watching the horse during exercise (walking and trotting on a lead or longe line) before and after each block, the problem often can be localized to a particular area of the leg. This method is also a useful way to confirm that a suspect area, which was identified during the physical examination, is the cause of the lameness.


The nerves that supply the lower legs branch like a tree. The “trunk” of the nerve is closest to the body, and the “branches” are closest to the ground. Therefore, the higher up the leg a block is performed, the more nerve branches are blocked and the larger the desensitized area. When using nerve blocks to localize the lameness, it is best to start by blocking the fewest nerves and the smallest area possible. So, the veterinarian begins the nerve blocks at the foot and continues up the leg until the lameness disappears. Other diagnostic procedures, such as radiography and ultrasonography (both discussed later), can then be used to identify the exact cause of lameness.


The nerve blocks commonly used in horses are described below. They usually are performed in the order in which they are discussed. Each of these blocks involves the Palmar nerve or its branches, which are located in the forelimb.




Terminology


In the hindlimb, these nerves are called the Plantar nerves. For simplicity, only the forelimb blocks are discussed.





Palmar Digital Nerve Block


The Palmar Digital (PD) nerves run down the back of the pastern, one on each side of the deep flexor tendon. (The old term for these nerves is the posterior digital nerves.) These nerves provide feeling to the structures in the back third of the horse’s foot, including:




	the sensitive tissues (laminae) of the hoof wall, sole, and frog


	the coronet and heel bulbs


	the lower half of the pastern (back part only)


	the deeper structures of the foot: digital cushion, back third of the pedal bone (coffin bone), lateral cartilages, navicular bone and bursa, and deep flexor tendon and its surrounding sheath





(These structures are described and illustrated in Chapters 7 and 15.)


A PD block can be performed with the foot held up and an assistant pulling up on the ergot (the horny structure at the back of the fetlock). Or, it can be performed while the horse is standing on the foot. Because the navicular bone and its associated structures usually are desensitized by this block, it is one of the techniques used to diagnose navicular syndrome. However, just because the lameness improves with a PD block does not mean the horse has navicular pain. Any of the other structures that are desensitized by this block could be causing the lameness.


[image: Fig. 2–13. The area desensitized by a Palmar Digital nerve block.]


Low Palmar Nerve Block


The low palmar, or abaxial sesamoidean nerve block, desensitizes the Palmar nerves. These nerves run down each side of the cannon in the groove between the flexor tendons and the suspensory ligament. (The old term for this block is the “volar” block.) The nerves divide into the Palmar Digital and Dorsal branches near the base of the sesamoid bones. Blocking both the medial (inside) and lateral (outside) Palmar nerves at or above this point desensitizes the entire foot and at least half of the pastern. If this block is performed at the top of the sesamoids, part of the fetlock and sesamoid bones may also be desensitized, although this is variable.


[image: Fig. 2–14. The area desensitized by a low Palmar nerve block.]


4-Point Nerve Block


The 4-point nerve block involves the two Palmar nerves and the two Palmar Metacarpal nerves. The Palmar Metacarpal nerves run down the back of the cannon bone, between the splint bones and beneath the suspensory ligament. They supply the front of the fetlock joint after they emerge from under the ends of the splint bones and travel toward the front of the leg. Blocking these four nerves desensitizes the foot, pastern, and entire fetlock joint, including the sesamoid bones.


[image: Fig. 2–15. The area desensitized by a 4-point nerve block.]


Other Nerve Blocks


The nerves above the knee or hock may be blocked to desensitize these joints and the entire lower leg. However, because of the large area desensitized, these blocks are not very helpful in localizing the lameness to a particular area. Furthermore, they are more difficult blocks to perform, and they may cause the horse to stumble when so much of the leg is desensitized. Other diagnostic techniques, such as nuclear scintigraphy (discussed later), are better for identifying the site of an obscure lameness involving the upper part of the limb.


Effectiveness of Nerve Blocks


The effectiveness of a nerve block is tested by checking the skin for loss of sensation. This should be done with a pointed but dull object, such as the tip of a ball-point pen. Some veterinarians use a needle, but this can cause bleeding, and unnecessary irritation and pain if the site is not completely blocked. If the block has not worked, repeated testing of the area aggravates the horse, and it may also make the horse “needleshy.” The nerve block must be repeated if skin sensation is not lost.


[image: Fig. 2–16. A ball-point pen is used to test the skin for loss of sensation.]


The most likely reason for block failure is that not enough anesthetic was absorbed. This may be due to any of the following factors:




	injection too far away from the nerve


	not enough anesthetic injected for the size of the nerve


	testing the skin too soon after injection (see #2 below)






Most veterinarians use short, fine needles, and the smallest effective volume of local anesthetic, to avoid blocking nearby nerves. These factors are important when trying to block only one nerve, although it sometimes means that the veterinarian must inject more anesthetic before the block is effective.


Finally, every horse is anatomically unique in some respect. It is not unusual for the nerves of the lower leg to have extra branches or a slightly different path in some horses. This can contribute to block failure, or confusion if the lameness is improved but not completely resolved.


Other Comments About Nerve Blocks


1.The horse must be consistently lame (grade 2 of 5 or greater) for nerve blocks to be useful. If the horse is inconsistently or very slightly lame before the block, it is virtually impossible to see any difference in the gait afterward.


2.Most commonly used local anesthetic drugs take 10 – 15 minutes to desensitize a nerve. The block lasts 1 – 2 hours, depending on the product used and the volume of anesthetic injected.


3.For even more precise identification of the site of lameness, only one side of the leg can be blocked. For example, if a hoof wall defect on the outside (lateral) heel is the cause of the lameness, blocking only the lateral Palmar Digital nerve should resolve or greatly improve the lameness.


4.Joint surfaces and bone lesions (particularly fractures) may not be completely blocked because these structures may receive additional nerve supply from deeper nerves. Other diagnostic procedures, such as a joint block, radiography, and nuclear scintigraphy, may be needed to diagnose these conditions.


5.Although nerve blocks carry very little risk, many veterinarians will not block a leg they suspect may have a fracture. This is a possibility in any horse with sudden lameness after exercise or pasture activity. The fear is that once the pain is lessened by the nerve block, the horse will bear more weight on the leg. This may place enough stress on the bone to turn an incomplete fracture into a complete, displaced fracture—a very serious injury. (See Chapter 9 for more information.)


6.Some horses are more lame for several hours after the block has worn off. This may be due to tissue inflammation caused by the drug. Or, it can be caused by an increase in the horse’s activity level while the pain was relieved (which aggravated the condition). To minimize swelling and pain, the leg should be bandaged and the horse confined for the next 24 hours. The veterinarian may also recommend anti-inflammatory therapy, such as cold therapy, NSAIDs, etc. (see Chapter 5).


7.All local anesthetic drugs are absorbed into the bloodstream. Because most sports prohibit the use of these drugs in performing horses, the veterinarian should be informed before giving a nerve block if the horse is to be competed within the next week. (Although if the horse is lame, it is unlikely that it will be competing during that time.)


Tissue Blocks


Some areas are best blocked by injecting local anesthetic directly into the tissue. This technique is useful for identifying lameness associated with the origin of the suspensory ligament (see Chapter 11). In fact, this area is difficult to examine or specifically block any other way. Also, injecting local anesthetic around a “splint” (see Chapter 17) is a good way to determine whether the bony swelling is causing lameness.


Local anesthetic can also be injected into a tendon sheath or bursa (such as the navicular bursa; see Chapter 15).


Intra-articular Anesthesia (Joint Block)


Injecting local anesthetic directly into a joint can temporarily improve or even resolve lameness caused by a variety of lesions, including:




	synovitis—inflammation of the joint capsule lining


	joint capsule damage—e.g. strain and tears


	bone and cartilage fragments—e.g. bone chips and OCD lesions


	damaged or eroded cartilage—degenerative joint disease


	intra-articular ligament damage (These structures are described and illustrated in Chapter 8.)






Other conditions may not be completely blocked by this method. This is particularly true of fractures that extend into the joint, and cysts in the bone beneath the joint surface (subchondral bone cysts; see Chapter 14).


Performing a joint block also gives the veterinarian an opportunity to evaluate the fluid inside the joint. Joint fluid often dribbles or flows from the needle hub. The veterinarian can collect a sample of this fluid for laboratory analysis before injecting local anesthetic into the joint (see the later section called Arthrocentesis).


Minimizing the Risk of Infection


The veterinarian must take care to avoid introducing bacteria into the joint when performing a joint block. For this reason, extra precautions are taken. These aseptic techniques include:




	clipping the hair over the injection site (optional)


	cleansing the skin thoroughly with antiseptic


	using sterile equipment—surgical gloves, syringe, and needle





Bottled drugs are sterile until they are used. Once a needle has pierced the seal and a dose has been removed, the solution may no longer be sterile. So, most veterinarians use a new (unopened) bottle of local anesthetic each time they perform a joint block.


Specific Joint Blocks


Some joints are more difficult to block than others. For example, injections into the coffin joint and shoulder require considerable skill. Some joints are complex: they consist of compartments that may or may not be connected. The knee, hock, and stifle are examples of such joints. To completely block any of these complex joints, at least two separate injections of local anesthetic are needed. It is common to block only one compartment at a time. This approach allows the veterinarian to localize the lameness to a specific part of the joint.


Interpreting the Results


In most joints, the lameness is improved within about 10 minutes of injection. However, in large joints (such as the stifle and hock) it may take up to 30 minutes. If the lameness only begins to improve after this time in any joint, it may be because the local anesthetic has been absorbed from the joint into the surrounding tissues. Unless this possibility is considered, it is easy to mistakenly assume that the problem is within the joint.


Lameness associated with the origin of the suspensory ligament is a good example (see Chapter 11). Sometimes when the knee is blocked, the lameness improves 30 – 45 minutes afterward. The back pouch of the middle knee joint is very close to the suspensory origin. Local anesthetic that was injected into the knee can leak out and desensitize the suspensory origin. If the suspensory origin is the actual site of the problem, the lameness will improve, but it may appear as if the problem is in the knee.


Radiography (X-Rays)


Radiographs are commonly called “x-rays.” A radiograph is produced much like a photograph: a split-second exposure is recorded on film. But instead of using light, radiographs are made when the x-ray beam (an invisible ray of electrons) strikes a special film. The film is protected in a specially designed cassette, or plate, which keeps out light, yet allows x-rays to penetrate. Where x-rays reached the film, the surface of the film turns black when it is developed (processed). Where few or no x-rays reached the film, that portion of the image is white or various shades of gray, depending on how many x-rays penetrated the tissues to reach the film.


X-rays travel freely through air, but they are completely prevented from reaching the film by very dense substances, such as lead. Most other substances and tissues are between these two extremes. Soft tissues, such as skin, muscle, tendon, and joint capsule, allow most of the x-ray beam to pass right through them (except where the muscle mass is more than a few inches thick). So, unless there is a distinct difference in tissue densities, such as calcification within a tendon, or an air-filled puncture wound, radiography is not very useful for identifying soft tissue lesions.


Bones allow only a few x-rays to pass through them. So, as long as the beam is intense enough, radiographs can provide detailed information about the surface and interior of bones.


[image: Fig. 2–17. The surface and interior of the bones are clearly visible on this radiograph, but the soft tissues around the fetlock and pastern do not show up well.]


Techniques


Equipment


The basic equipment necessary for taking plain, or routine radiographs includes an x-ray machine and x-ray film in its plate. With high-powered x-ray units, most parts of the horse may be radiographed. University veterinary hospitals and some of the larger private veterinary practices have these machines. In adult horses, good quality radiographs of the pelvis are difficult to get without anesthetizing the horse and laying it on its back. The smaller, portable x-ray units that many equine veterinarians carry in their trucks are good for taking radiographs of the feet and lower legs. Some machines also produce fairly good radiographs of the elbow, shoulder, stifle, and neck.


For ease and safety, the veterinarian may place the x-ray plate in a specially designed holder that has a long, adjustable handle. This allows the assistant who is holding the plate to stand back from the x-ray beam. Plate holders for foot radiographs are often made out of a block of wood with slots cut in it for the plate. Wood does not show up well on the radiograph, so it is a good material for this purpose.


Radiographs become part of the veterinarian’s medical records. The name of the horse and its owner, the name of the veterinarian or the practice, and the date on which the radiographs are taken should be recorded on the film. The specific radiographic view and the particular limb being radiographed should also be recorded on the film.


Procedure


Preparation


The ideal area for taking radiographs is a quiet, confined (but not too small) space, with minimal distractions and no human or animal traffic. The area should have a level, even floor, and a reliable electrical supply. It can be very difficult to take good quality radiographs in a less-than-ideal environment. So, it is sometimes best to transport the horse to the veterinarian’s clinic.


Before taking radiographs, dirt, mud, bandages, and medications (especially iodine preparations and clay-based poultices) should be removed from the leg. These materials can show up on the radiograph. Likewise, the hoof should be thoroughly cleaned out, and washed if necessary. The grooves (sulci) of the frog, and any hoof wall defects should be packed with Play-Doh™, or a similar material. Play-Doh has about the same density as the hoof wall and soft tissues. Packing the frog sulci and other crevices before taking the radiographs eliminates the air shadows that would otherwise be seen over the pedal (coffin) bone and navicular bone. These shadows can make accurate interpretation of the radiographs difficult.


The horseshoe and nails can also prevent thorough evaluation of the pedal bone and navicular bone. So, the veterinarian may remove the horse’s shoe before taking radiographs of the foot. It is usually best to wait until the films have been developed and the veterinarian is satisfied with the radiographs before replacing the horse’s shoe, in case more radiographs are needed.


[image: Fig. 2–18. This foot was not cleaned out or packed. Note the shadow [black arrow], gravel [white arrows], and dark v-shaped area (frog sulci) overlying the pedal bone.]


The horse must be adequately restrained by a competent assistant. To encourage the horse to stand quietly, the handler can lift up a foreleg and hold it while the radiograph is taken. Some horses also require sedation.


[image: Fig. 2–19. The shoe or nails can obscure the area of interest.]


Radiographic Views


Radiographs are two dimensional images of a three-dimensional structure. Therefore, more than one view is necessary for thorough evaluation. This is especially important when radiographing complex structures, such as the knee or hock. Altering the angle only a few degrees highlights different bones, possibly revealing a hidden lesion.


Routine radiography of the lower limbs should include four standard views:


[image: Fig. 2–20. Left: There are only mild changes visible around the pastern joint. Right: But altering the angle a few degrees reveals obvious bony proliferation. (Note: These images are xeroradiographs.)]




Terminology


Cranio-caudal: the x-ray beam passes from front to back, above the knee or hock.


Plantar: the term used for the back part of the lower hindlimb.


Ventro-dorsal: the x-ray beam is directed upward from below the horse.


Lateral: the x-ray beam passes from the left to right side, or vice-versa.







	
dorso-palmar—The horizontal x-ray beam passes through the leg from front to back (dorsal surface to palmar surface). Dorso-palmar radiographs of the feet are either taken with the heel raised on a special stand, or by directing the x-ray beam at a 60° angle to the bottom of the foot.


	
lateromedial—The horizontal x-ray beam passes through the leg from outside (lateral surface) to inside (medial surface).


	
dorso-lateral oblique—The horizontal x-ray beam passes front-to-back through the leg from a position midway between the front and the outside of the leg.


	
dorso-medial oblique—The horizontal x-ray beam passes front-to-back through the leg from a position midway between the front and the inside of the leg.





[image: Fig. 2–21. Radiographic views. Left: A dorso-palmar view. Middle: A latero-medial view. Right: A dorso-Iateral oblique view.]


These views can be reversed when radiographing the hindlimbs. For example, a plantar-dorsal (back-to-front) view is often far easier to take than a dorso-plantar view.


There are a few other views that are sometimes used when radiographing the legs. A flexed latero-medial involves holding the joint flexed while the radiograph is taken. A skyline is where the x-ray beam is directed downward (vertically) along the front or back of the leg.


Where possible, radiography of the upper part of the legs should include a latero-medial and a craniocaudal view. When radiographing the neck, a lateral view should be taken; a ventro-dorsal view may also be attempted. It is impossible to get useful lateral radiographs of the pelvis in adult horses. But with a powerful x-ray machine, a ventro-dorsal view is usually possible, either under general anesthesia or while the horse is standing.


Taking and Processing the Radiograph


Once the equipment and the horse are prepared, the plate containing the film is placed behind the leg or other body part. The veterinarian can then adjust the position of the machine and the plate as necessary. The beam is “coned down” (narrowed) so that it is more focused and there is less scatter of radiation.


Exposing the film takes a fraction of a second for most parts of the leg. However, it is important that the horse, the plate, and the x-ray machine are perfectly still for that split-second. If there is any movement, the radiograph will be blurry. Once all the radiographs are taken, the films must be developed in a dark room before they can be examined. (This can either be done manually or with an automatic processor.)


Safety Issues


Occasional exposure to x-rays does not present a health risk to the horse or its handler. However, high levels of exposure can cause cancer, bone marrow abnormalities, infertility, arrested growth, and birth defects. Only those people required to restrain the horse and hold the x-ray plate should remain in the immediate area while radiographs are taken. Everyone should stand clear of the x-ray beam at all times. Children and pregnant women should never be permitted to stand nearby while radiographs are being taken.


Everyone who is assisting should wear a lead-lined apron and lead-lined gloves—the x-ray plate should never be held with bare hands. Ideally, the plate should be fitted into a holder which has a long handle so that even gloved hands are not exposed to the x-ray beam.


[image: Fig. 2–22. Lead-lined apron and gloves protect the assistants, although a holder with a long handle would be even better.]


Sources of Error


Poor Quality Radiographs


Poor quality radiographs are useless at best, and misleading at worst. This is particularly true if an important lesion is missed, or an artifact (such as a smudge or scratch on the film) is mistaken for a lesion. So, if any of the radiographs have poor definition or insufficient detail, or if shadows or marks cover the area of interest, they should be repeated.


Errors can occur at any stage in the production and processing of radiographs. For example, improper technique may result in an image that is too dark (overexposed) or too light (underexposed). Also, if the horse, plate, or x-ray machine moved while the radiograph was taken, the image is blurry.


[image: Fig. 2–23. Poor quality radiographs are useless, and should be repeated.]


Holding the plate while several radiographs are taken can be a boring and tiring job. To avoid movement, the assistants should pay attention to the task, and hold their breath while the radiograph is taken. It also helps to wait until the veterinarian is ready to take the radiograph before moving the plate into position.


Failing to Find a Lesion


Even with good quality radiographs, the lesion may not be found under certain circumstances.




Of Interest


There must be at least a 40% change in the density of the bone before a lesion can be seen on a radiograph.





Early or Mild Lesions


It can take a few weeks for bone lesions to become obvious on radiographs. Early or mild changes may not be apparent at first. For example, early ringbone or bone spavin, both of which involve new bone production, can be difficult to detect. Similarly, mild osteoporosis (loss of bone density) may be missed. A potentially more serious situation involves incomplete fractures, or complete fractures that are not displaced (separated). The fracture line may not be evident for several days after injury, and even then, it may only be seen on one view.


Lesion Hidden Behind Another Bone


Sometimes structures are superimposed on one another. To avoid missing a lesion because another structure is covering it, more than one view of the area should be taken. In some cases, the veterinarian needs to repeat a view, or take serial views, moving around the leg a few degrees at a time. While this can be time-consuming and costly, it is often essential for identifying subtle, yet important lesions.


Interpretation


As with any specialized technique, it takes training, experience, care, and patience to interpret a radiograph correctly. An experienced veterinarian is not content with just finding an obvious lesion. Instead, he or she thoroughly examines the entire radiograph, looking for other lesions and secondary changes. With all the different factors affecting radiographic quality, the veterinarian may need to repeat some radiographs or take additional views before giving an opinion.


[image: Fig. 2–24. This incomplete cannon bone fracture was visible only after several days.]


Other Radiographic Procedures


Contrast Radiography


Routine radiography is not very good at showing soft tissue lesions, unless there is a distinct difference between the radiographic characteristics of the lesion and the surrounding tissues. In joints, tendon sheaths, and infected tracts, the soft tissues can be highlighted by injecting contrast material into the space or tract. This substance absorbs the x-rays and prevents them from reaching the film. As a result, the space or tract is made more obvious by the white contrast material that fills it. This technique is called contrast radiography. (Compare Figure 2–25 with Figure 2–17.)


[image: Fig. 2–25. The contrast material highlights parts of the fetlock that are not visible with plain radiography.]


Severe damage to a joint capsule or tendon sheath can be diagnosed if the contrast material escapes into the surrounding tissues. The depth and path of puncture wounds and draining tracts (formed by a deep abscess or bone infection) can also be identified using contrast radiography.


Occasionally, the veterinarian may inject air, which does not block x-ray transmission, into a joint to highlight cartilage defects or irregularities in the joint capsule. These abnormalities may be impossible to see if the joint space is filled with contrast material. But sometimes they can be highlighted when they are surrounded by a black “halo” of air.


Myelography


Myelography is a specific type of contrast radiography that is sometimes used to diagnose cervical vertebral malformation (CVM, or “wobbler” syndrome; see Chapter 12). Performing a myelogram involves anesthetizing the horse and injecting a sterile contrast solution into the spinal canal at the base of the skull. The thin columns of contrast material (the dye columns) are narrowed where the spinal cord is being pinched or compressed by the vertebrae.


[image: Fig. 2–26. Myelogram of the neck. The dye columns narrow (circles) at the intervertebral joints (arrows).]


Myelography is not without risk. It is usually only performed in horses with obvious neurologic problems, including incoordination and weakness. It is often difficult for these horses to get up after anesthesia. Also, the contrast material has caused seizures in a few horses. Myelography is also a costly procedure. For these reasons, it is generally only recommended to confirm the diagnosis for insurance purposes.


Xeroradiography


Xeroradiography uses a conventional x-ray machine, but requires special film, and a specialized x-ray plate and processing technique. The amount of detail is far superior to plain radiography. However, the costs are much greater, the procedure is more difficult, and more radiation is needed to produce xeroradiographs. Because of these factors, xeroradiography is unavailable in many places. Its main advantage is superior image quality when plain radiographs do not provide sufficient detail, or when a lesion is suspected but not found on plain radiographs.


[image: Fig. 2–27. On the left, a plain radiograph of the fetlock. On the right, a xeroradiograph of the same area. Note the enhanced detail in the image on the right.]


Fluoroscopy


Fluoroscopy is a radiographic technique that provides a computer-derived image instantly. The area of interest can be evaluated on a monitor while the horse is being radiographed. Small, portable fluoroscopy units are popular with some veterinarians because an area, such as a joint, can be viewed from several angles just by moving the arm of the fluoroscope. There is no need to process films before the radiographs can be evaluated. Also, the veterinarian does not have to return to take more views if the radiographs did not turn out well.


However, portable fluoroscopy has a few drawbacks:




	the image quality is not as good as plain radiography


	it is sometimes difficult to produce a good quality “hard copy” (a video, paper printout, or film that is a permanent record of the examination)


	only the feet and lower legs can be imaged well; most portable units are not powerful enough to image the upper legs or body


	the unavoidable scatter of x-rays presents a potential health hazard to people nearby





These factors can combine to limit the usefulness of the procedure for diagnosis and for monitoring healing. Nevertheless, fluoroscopy can be a useful screening technique to confirm the presence and exact location of a lesion. Plain radiography can then be used to take good quality images of the specific area for detailed evaluation and future reference.


[image: Fig. 2–28. With a portable fluoroscopy unit, an area can be viewed from several angles just by moving the fluoroscope.]


Ultrasonography (Ultrasound)


Ultrasonography is commonly used for examining soft tissues. A vibrating crystal in the transducer, or probe, emits ultra-high-frequency sound waves. When these ultrasound waves strike tissue, some waves are transmitted through it. Others are reflected back to the transducer; this is called an “echo.”


Ultrasound images, or sonograms, look a little like radiographs, in that the background is black and the tissues are white. Wherever a sound wave is reflected back to the transducer, the resulting image is white. The density of the tissue determines how much of the ultrasound wave is reflected back. Tissues that contain a lot of collagen reflect more of the wave, and therefore produce a bright, white image. In technical terms, these dense tissues are called hyperechoic or echogenic. Structures with a very good blood supply, such as muscle, produce less of an echo than tissues with fewer blood vessels.




Terminology


Collagen: microscopic fibers that provide the strength and resilience in skin, tendons, ligaments, etc.


Hyperechoic/Echogenic: generati ng an echo.


Anechoic: generating no echo.


Hypoechoic: generating less echo than normal.





Clear fluid, such as normal tendon sheath or joint fluid, reflects virtually none of the sound wave, so the resulting image is black. This is called anechoic. A darker area within a bright, white tissue is described as hypoechoic. For example, an area of disrupted fibers within a flexor tendon is hypoechoic (see Chapter 11).


This ability to identify soft tissues of different densities makes ultrasonography very useful for diagnosing a variety of soft tissue lesions.


[image: Fig. 2–29. A sonogram showing the tendons and ligaments at the back of the cannon.]


Quality Control


Many university veterinary hospitals have large, sophisticated ultrasound machines that produce very high quality images. The versatility and image quality of the smaller, portable machines may not be quite as great, but they can still produce good quality images.


Many of the same factors that can affect the quality of a radiograph can also affect the ultrasound image. (See the previous section on Radiography.)


Preparation


The procedure is best conducted in a quiet area where there is nothing to distract or startle the horse. The equipment is expensive and easily damaged, and must be placed very close to the horse. So, some veterinarians take the precaution of sedating the horse or restraining it in stocks for the examination. The image is displayed on a monitor, which is easiest to see when the examination is performed in a darkened area. If a suitable area is not available, it is usually best to transport the horse to a veterinary hospital.


Air is not a good conductor of ultrasound waves, and even the small amount of air that is trapped between the horse’s hair and the skin is enough to prevent a useful ultrasound image. Therefore, in most cases the hair must be clipped from the area of interest before the examination. In horses with very fine or thin hair, soaking the hair with alcohol and applying a thick layer of contact gel may be sufficient. But if the image quality is not good, the examination must be suspended until the hair is clipped away. It is not necessary to shave the skin; clipping with fine blades is enough. Shaving can cause small, painful nicks, and possibly even skin inflammation (dermatitis) in sensitive-skinned horses. In all horses, the skin should be cleaned of dirt, mud, scabs, and other debris before the examination.


Views


The sound wave is directional, so the view is influenced by the angle of the probe. Rotating the probe even a few degrees alters the image. There are two standard views. One is cross-sectional, which is a horizontal “slice” through the tissue. The other is longitudinal, which is a vertical “slice.” Using the flexor tendons as an example, a cross-sectional view gives an image that is like cutting through a rope and looking down onto the cut ends of the fibers (see Figure 2–29). A longitudinal view is like slicing lengthwise along the rope and looking at the fibers as they run down the rope.


Interpretation


Training and experience are very important in making and correctly interpretingultrasound images. To the unpracticed eye, a sonogram is little more than a mess of white streaks. A detailed knowledge of the anatomy and normal appearance of the tissues in the area is also important for accurate diagnosis.


Artifacts, or false lesions are usually hypoechoic or anechoic. They are very easy to create by slightly altering the probe’s angle. To be certain that a lesion is real, it should be found in the same location repeatedly. It should also be visible in both cross-sectional and longitudinal views.


The ultrasound examination is a process of moving the probe up and down the leg. It is often difficult to represent the entire examination in a few still images (“hard copies”). Thus, most veterinarians are reluctant to express an opinion on the still image from an examination with which they were not involved. It is impossible to be certain that the lesion is not an artifact if the veterinarian was not present when the image was taken.


Common Uses


Ultrasonography is often used to examine the tendons and ligaments of the lower leg. Several types of lesions can be identified, and measured for comparison as healing progresses:




	thickening—best seen and measured on the cross-sectional view


	fiber disruption—often seen as a hypoechoic or anechoic area within the tendon or ligament, on either view


	fibrosis—replacement of the normal tissue with echogenic fibrous tissue, as a result of injury


	avulsion—where the tendon or ligament is torn from its attachment to the bone


	fluid accumulation in the tendon sheath—echogenic adhesions (fibrous bands) may also be visible in the normally black fluid





Virtually every other soft tissue that is not covered by bone can also be examined using ultrasound. Bone reflects essentially all of the signal back to the transducer. So, ultrasonography is of no use in evaluating the interior of bones, or structures beneath bone or calcified tissue. However, lesions that damage the bone surface can often be seen with ultrasonography. For example, bone infection (osteomyelitis) may be diagnosed with ultrasonography, particularly if fluid or pus accumulates at the damaged bone surface. Fractures and trauma that results in a fragment of bone being lifted off the surface may also be identified with ultrasonography.


[image: Fig. 2–30. On the left, an ultrasound image of osteomyelitis involving the bone surface. On the right, a radiograph of the same area.]


Doppler Ultrasonography


Doppler ultrasonography provides information on the volume, speed, and direction of blood flow in a vessel. It is mostly used to determine the significance of a heart murmur, but it can be used to determine whether blood flow through a particular artery or vein is normal. If, for example, a vessel is crushed or is blocked with a blood clot, doppler ultrasound can identify the problem and measure how much blood is getting through. This technique is occasionally used to assess blood flow in the iliac arteries in the hindquarters (see Chapter 21).


Nuclear Scintigraphy (Bone Scan)


Nuclear scintigraphy involves injecting radioactive particles (radionuclides) intravenously and measuring their uptake in the tissues. Tissue uptake is assessed with a gamma camera, either a large fixed unit, or a small hand-held unit. An area of increased tissue uptake of the radionuclide is called a “hot spot.” There are basically two causes of increased tissue uptake:


1.Inflammation—which causes increased blood flow to the damaged tissue.


2.Increased activity of bone-forming cells—e.g. a healing fracture, or an active physis (growth plate).


Not all “hot spots” are abnormal. The physes of young horses normally show increased uptake. The age of the horse and the location of the physes must be kept in mind when interpreting scintigraphs (scans).


[image: Fig. 2–31. Normal physes in the knees of a young horse.]


Different tissues can be targeted by using specific radionuclides and “carrier” particles, and by timing the examination for maximum tissue uptake. For example, if the lesion is suspected to involve soft tissue, scintigraphy must be performed within about 30 minutes of injection because the radionuclide is quickly cleared from soft tissues. If the lesion is suspected to involve bone, the scan is usually performed about 4 hours after injection. This is because it takes more time for the radionuclide to bind to the minerals in the bone. It is possible to scan soft tissues and bone in the one horse. But this requires scanning the horse immediately after injection, and then rescanning it 3 – 4 hours later.


[image: Fig. 2–32. The left fetlock has a “hot spot” at the front of the joint. Compare this area with the normal right leg.]


Typically, both forelegs or both hindlegs are scanned at the same time. It is important for both the normal and the abnormal leg to be imaged. This way, any increased or suspicious uptake of the radionuclide in the lame leg can be compared with the uptake in the other leg. This is particularly important in horses less than 4 years old because their active physes can easily be misdiagnosed as an abnormal site. Bilateral lesions (present in both legs) can be misleading in horses of any age. Thus, correct interpretation of bone and soft tissue scans requires training, experience, and a thorough physical examination.


Uses and Limitations


Nuclear scintigraphy is a very useful technique for identifying the site(s) of obscure or mUltiple limb lameness, back pain, and incomplete fractures (see Chapter 9). It can sometimes identify bone lesions several days before they are visible on radiographs. It is also a good way to monitor healing of the lesion over time. Once the lesion has healed, the uptake in the area returns to normal.


All four legs and the back can be scanned in one session if necessary, so abnormal areas that were not found during the physical examination or gait evaluation may also be identified. Scintigraphy can also help confirm that there are no significant problems in cases of “bridle lameness” (see Chapter 1). However, nuclear scintigraphy. should not be used to replace a thorough work-up.


Scintigraphy does not provide detailed information about the nature of the lesion. All that can be determined is that there is increased blood flow or cell activity in the “hot” area. Other procedures, such as radiography and ultrasonography, are needed to make a definite diagnosis.


Nuclear scintigraphy is a relatively involved, time-consuming, and expensive procedure. The gamma camera and the computer that compiles the images are costly to purchase and maintain. The facility and the staff handling the radionuclides must be registered by the State Health Department. After injection with the radionuclide, the horse must be kept in a specially-prepared stall at the hospital. Its manure and urine must be collected and stored for at least 24 hours, or until they are no longer radioactive. In addition, everyone handling the horse during this time must wear gloves and protective boots. These factors limit the availability of this procedure to university veterinary hospitals and a few well-equipped private practices.


Arthrocentesis (Joint Tap)


Inflammatory or infectious problems within a joint or tendon sheath may be diagnosed by collecting a sample of synovial fluid. Synovial fluid collection should be performed aseptically to minimize the risk of contaminating the joint or tendon sheath with bacteria. (See the earlier section on Intra-articular Anesthesia for more information.)




Definitions


Synovial fluid fills a joint space, tendon sheath, or bursa; it nourishes, lubricates, and protects the structures.


Fluid collection from a joint is called arthrocentesis. Fluid collection from a tendon sheath is sometimes called synoviocentesis.





Visible Characteristics


There are several visible characteristics of the fluid that the veterinarian uses to assess the health of the joint (or tendon sheath). This includes the color and cloudiness, and the presence of any particles or strands of material. Normal synovial fluid is clear, with a pale yellow tint. There should be no flecks or strands floating in it, and no blood.


Bleeding into the joint may occur during sample collection, especially if the joint is inflamed. Or, it may have occurred during the traumatic incident or condition that damaged the joint. Fresh bleeding during sample collection is usually obvious as streaks of blood in the normal-colored synovial fluid. Bleeding due to joint damage usually results in a fluid sample that is uniformly red or orange.


[image: Fig. 2–33. Draining a swollen joint. The synovial fluid appears normal, if excessive.]


Normal synovial fluid is viscous, or slippery, like clean motor oil. This quality can be assessed by placing a drop of fluid on the ball of the thumb and rubbing a finger across it. Normal fluid also strings, which means it forms a thin band when the finger and thumb are separated by an inch or so. Abnormal synovial fluid is more like water: it is not slippery, and it does not string.


Another simple test involves setting the sample aside to see if it clots. If the protein concentration is abnormally high, a yellow clot forms in about 10 – 15 minutes. To the veterinarian, the formation of a clot is a useful piece of information when laboratory analysis is not immediately available.


[image: Fig. 2–34. Normal synovial fluid should “string” between the finger and thumb.]


Laboratory Analysis


Laboratory analysis of the fluid can provide important information about the condition. A high protein concentration means there is inflammation or infection within the joint or tendon sheath. The white cell count (cells that respond to tissue damage or infection) is another important piece of information. There are very few white cells in normal synovial fluid. A slight increase in the number of white cells in the fluid is sometimes seen in horses with severe joint inflammation. But a moderate or dramatic elevation in the white cell count generally indicates a serious infection. The proportions of the different types of white cells, and the appearance of the cells under a microscope can also provide valuable information about conditions within the joint or tendon sheath.




More Information


Managing joint infection (septic arthritis) is discussed in Chapter 8.


Managing tendon sheath infection (septic tenosynovitis) is discussed in Chapter 11.





The presence of bacteria in a sample with a high white cell count is definite proof of infection. However, it is common for no bacteria to be found in a sample from an infected joint. One of the ways the body controls infection within a joint is to produce more synovial fluid. This dilutes the bacteria, the toxins they produce, and any harmful inflammatory substances (see Chapter 5). Thus, it is unlikely that the laboratory staff will find these microscopic organisms in a fluid sample. Culture of the fluid is usually necessary to confirm infection, identify the bacteria that are responsible, and select the appropriate antibiotic(s).


Bacterial Culture and Antibiotic Sensitivity


Synovial fluid and pus samples can be cultured (incubated) to encourage whatever bacteria are present to multiply. This is usually done by taking a drop of fluid or a swab stick and wiping it over the surface of a culture plate, or adding it to a nutrient solution. The culture plate and nutrient solution contain substances the bacteria need to survive and multiply. After incubating the plate or solution at body temperature for 24 – 48 hours, it is examined for bacterial growth. The bacteria can be identified by the colonies they form (or a change in the color or cloudiness of the solution), and by their appearance under a microscope.


The sensitivity, or susceptibility of the bacteria to various antibiotics can be tested by sampling a colony and wiping the sample over a fresh culture plate. Small paper discs that contain specific antibiotics are laid onto the plate surface, and the plate is then incubated for 24 hours. The most suitable antibiotics for treating the infection are those that prevent the bacteria from growing around them. However, this does not necessarily mean that the antibiotic will be 100% effective in resolving the infection in the horse. Many different factors can reduce the effectiveness of an antibiotic (see Chapter 5). Nevertheless, bacterial culture and sensitivity is a good starting point in most cases.


[image: Fig. 2–35. Small paper discs containing specific antibiotics are laid onto the surface, and the culture plate is incubated for 24 hours.]


If the horse has already received antibiotics, bacterial culture and sensitivity is often unrewarding or misleading. Therefore, it is important that antibiotics are only given on veterinary advice.


Other Tests


Urinary Excretion of Electrolytes and Minerals


The kidney is the main organ that controls the body’s electrolyte and mineral balance (although the bowel also controls mineral absorption). If the body is low in a particular element, the kidney conserves it. If there is a dietary excess of an element, the kidney excretes it in the urine. In this way the kidney maintains a fairly constant concentration of that element in the body. These facts can be used to diagnose some metabolic bone and muscle problems. Dietary calcium-phosphorus imbalances (see Chapter 9), and exertional rhabdomyolysis (“tying up”; see Chapter 10) are two examples.


The urinary fractional excretion (FE) of an electrolyte or mineral can be determined by collecting some urine from the horse and then taking a blood sample immediately afterward. The concentrations of the electrolyte or mineral in the urine and blood are then compared.


Horse urine normally contains a lot of calcium, much of which settles out as tiny crystals when the urine sample is allowed to sit for a time. So, measuring the concentration of calcium in the urine can be quite inaccurate. However, because the body’s calcium balance is intimately tied to the phosphorus balance, measuring the FE of phosphorus can provide information about the horse’s calcium and phosphorus status. An FE of phosphorus that is higher than normal occurs when the diet contains too much phosphorus or too little calcium.


Potassium is normally found in high concentrations in horse urine. When the diet does not provide enough potassium, the FE of potassium is low. An FE of potassium that is lower than normal is sometimes seen in horses with exertional rhabdomyolysis. Small changes in the FE of sodium and magnesium have also been reported in some of these horses.


The diet is an important consideration when interpreting FE results. Horses on fresh grass or alfalfa hay have a high FE of potassium. If electrolyte supplements or salt are fed in large amounts, the FE of sodium and chloride may also be greater than normal.


Treadmill Gait Analysis


High-speed treadmills can be useful for evaluating horses with subtle or obscure gait abnormalities. The horse can be observed during any gait from a walk to a gallop, either on the level or on an incline. It can also be videotaped for later frame-by-frame study. This can help veterinarians and farriers diagnose and manage a variety of conditions. Exercise on a high-speed treadmill can also be a good way to determine whether lameness or another condition (such as lower airway disease) is the primary problem in horses that are performing poorly.


[image: Fig. 2–36. Exercise on a high-speed treadmill is a good way to determine whether lameness is the primary problem in horses that perform poorly.]


Thermography


One of the hallmarks of inflammation is an increase in blood flow, and therefore heat in the inflamed tissue. The heat is transmitted to the skin, and can be felt with the fingers or palm. Thermography is a more sophisticated and sensitive means of identifying differences in the body’s surface temperature. By comparing one leg with another, it is possible to detect small differences in the surface temperature. The temperature is increased in inflammatory conditions, and decreased when blood flow to a particular area is reduced. For example, blood vessel constriction, or obstruction with a blood clot results in a lower surface temperature.


Good quality thermography units can measure small changes in the surface temperature—differences that are not detectable with the hands. This allows much earlier detection of many conditions. If the horse is rested, examined, and treated appropriately, more serious or permanent damage may be prevented.


However, thermography cannot specifically identify which structure is involved, or which disease process is present. It can identify inflammation, but it cannot tell the difference between the minor bumps and strains of training and a more serious condition, such as a bowed tendon. Other diagnostic methods must be used to make a specific diagnosis.


[image: Fig. 2–37. The horse’s left hock has areas of increased temperature (light patches).]


Exercise causes a marked increase in blood flow to the skin, which lasts for several hours. This fact limits the usefulness of thermography for evaluating inflammation or lameness immediately after exercise.


Electromyography


Electromyography (EMG) is a method of determining whether a muscle and the nerve that supplies it are functioning normally. Fine, needle-like probes are inserted into the muscle. The electrical activity in the muscle is recorded onto a paper strip, much like an electrocardiogram (ECG). The activity at rest and during muscle contraction can be compared with normal values, either in the conscious horse or under general anesthesia.


Conditions that result in an abnormal EMG recording include:




	loss of nerve supply to the muscle—either as a result of nerve damage or spinal cord disease


	severe muscle damage—resulting in the replacement of muscle with fibrous tissue


	abnormally excitable muscle cells—such as occurs in horses with hyperkalemic periodic paralysis, or HPP (see Chapter 10)






Muscle Biopsy


Muscle biopsy involves collecting a small piece of muscle with a special biopsy needle or scalpel and examining it microscopically. Muscle biopsy is used to diagnose certain muscle disorders, including polysaccharide storage myopathy in draft horses and chronic ER (see Chapter 10). It is also used to confirm Equine Motor Neuron Disease (EMND; see Chapter 12).


CT and MRI


Computerized tomography (CT) and magnetic resonance imaging (MRI) are sophisticated diagnostic techniques that have been used in human medicine for years. Some of the larger veterinary schools now have CT machines, or access to CT or MRI by arrangement with a nearby human hospital. However, because of the location, size, and shape of the equipment, veterinary use is mostly limited to small animals. It is possible to image young foals and small ponies. But in adult horses, only the head, neck, and lower legs can be imaged. The animal must be anesthetized, because it must remain perfectly still for several minutes. Anesthesia adds to the expense and risk of the procedure.


Computerized tomography involves the generation of x-rays by a circular tubehead that rotates around the patient. A computer processes the information gained from multiple angles. It then produces an image that provides either a detailed cross-sectional view through the bones and soft tissues, or a three-dimensional image of the bone’s surface.


[image: Fig. 2–38. A computerized tomography image of a pedal bone lesion [arrow]. 1. Second pastern bone 2. Pedal bone 3. Hoof wall 4. Frog]


Magnetic resonance imaging has not yet been adapted for diagnostic use in adult horses. Currently, it is only used in research. Nevertheless, MRI studies of the feet and lower legs of euthanized horses have shown that this could be a very valuable diagnostic tool. The image quality and amount of detail are vastly superior to ultrasonography. As well as identifying soft tissue lesions that can be seen with ultrasonography, MRI can reveal such lesions as:




	cartilage defects in the joints and on the navicular bone


	changes in the sensitive laminae of the hoof wall


	tiny lesions in the tendons and ligaments (including the ligaments of the navicular bone)





Portable MRI units are being developed for diagnostic use in horses, so this technology may soon be available to equine veterinarians. [image: image]


[image: Fig. 2–39. A summary of the imaging techniques and their primary uses in lameness investigation. IMAGING TECHNIQUES & THEIR USES Imaging Technique Tissues Imaged Radiography Bones Contrast Radiography Soft Tissue Cavities Myelography Spinal Canal Xeroradiography Bones Fluoroscopy Bones (Feet and Lower Legs Only) Ultrasonography Soft Tissues and Bone Surfaces Doppler Ultrasonography Blood Vessels Nuclear Scintigraphy Bones or Soft Tissues Thermography Skin and Superficial Tissues Computerized Tomography Bones and Soft Tissues Magnetic Resonance Imaging Soft Tissues and Bones]




[image: image]
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PREPURCHASE EXAMINATIONS



[image: Fig. 3–1.]


A prepurchase examination is the examination of a horse by a veterinarian before it is purchased. Some owners and trainers call this procedure a “vet check.” Whether buying a racehorse, sport horse, or yearling, the structure and function of the musculoskeletal system are important aspects of the prepurchase examination.


[image: Fig. 3–2. Many factors are important when deciding whether a horse is suitable.]


This procedure is important because no horse is perfect. Although an experienced horseperson usually can detect most faults or defects, a veterinary examination can reveal medical facts about the horse that may not be obvious. The veterinarian can give a qualified opinion on the significance of any faults the buyer detected, as well as those found during the examination. Having this information reduces—but does not eliminate—the buyer’s risk.


PRELIMINARY COMMENTS


The horse’s suitability for its intended function does not depend solely on the outcome of the veterinary examination. Several other factors are important, including:




	age


	gender


	build


	training


	breed


	height


	temperament


	performance history





Unless the buyer is an experienced horseperson, it is a good idea to have someone else evaluate the horse and advise on whether it is suitable. This person may be a friend with horse experience, a trainer, an acquaintance who is actively involved in the particular sport, or a professional bloodstock agent. The veterinarian can give some advice in this area, such as verifying the horse’s age, and discussing the breed in general or that horse’s conformation in particular. But it is up to the buyer, with input from the advisor, to decide whether the horse will suit his or her needs now and in the future.


Veterinarian’s Role


The veterinarian’s role is to thoroughly examine the horse and explain to the buyer the significance of any physical abnormalities, in relation to the horse’s intended use. There are several things the veterinarian cannot or should not do with regard to the prepurchase examination findings:




	“pass” or “fail” the horse


	guarantee the horse’s usefulness for a specific purpose


	predict the length of time the horse will continue to perform its intended function


	make judgements about the horse’s value


	dictate whether the horse should be purchased





The decision to purchase the horse is the buyers responsibility, and it should not be made solely on the outcome of a prepurchase examination.


The buyer should choose a veterinarian who is experienced with prepurchase examinations, and has a good knowledge of the activity the horse will be performing. For example, when buying a reining horse, it is wise to select a veterinarian who has some experience with reining horses. Likewise, a horse intended for racing should be examined by a veterinarian who is familiar with that type of racing.


[image: Fig. 3–3. A racehorse should be examined by a veterinarian who is familiar with that type of racing.]


Farrier’s Role


A farrier will be needed if the veterinarian removes the horse’s shoes to examine or radiograph the feet. This gives the buyer’s regular farrier an opportunity to evaluate the horse’s feet without the shoes. Even if the shoes are not removed, it is worthwhile having the farrier inspect the horse’s feet before purchase. The farrier’s opinions regarding foot shape, conformation, and current shoeing can alert the buyer to foot problems that may develop over time.


The appointment with the farrier should be made for the day after the prepurchase examination. This gives the veterinarian time to repeat any tests or radiographs before the farrier replaces the shoes. Until then, it is important to bandage or otherwise protect the horse’s feet (see Chapter 4).


Before the Examination


To present the horse in its best light, the seller should take care not to make major changes to the horse’s management in the week before the prepurchase examination. In particular, the shoeing should not be changed. Also, the horse should not be vaccinated within a week of the examination. Shoeing changes and injection reactions can cause lameness. (Intramuscular injection reactions are discussed in Chapter 10.)


When arranging the prepurchase examination, the buyer should tell the veterinarian what the horse will be used for, what is known about the horse’s history, and what problems have already been noticed. This information helps the veterinarian decide what special equipment and tests to include, and on what areas to focus.


[image: Fig. 3–4. The scope of the examination depends on the purpose for which the horse is bought.]


If possible, the buyer should be present for the prepurchase examination, and should also try to meet with the veterinarian later to discuss any radiographs taken. The veterinarian can demonstrate and explain the findings far better in person than over the phone.


THE PREPURCHASE EXAMINATION


The prepurchase examination of a performance horse usually consists of three parts: examination of the horse while at rest, while being led or longed, and while being ridden (or driven). This procedure is different from, and more comprehensive than a routine physical examination, an insurance examination, or the investigation of a specific lameness problem.


Examination at Rest


Physical Examination


Every horse, no matter what its intended use or purchase price, should be given a thorough physical examination. This examination should include:




	measuring the horse’s heart rate, respiratory rate, and rectal temperature


	evaluating the gum color and capillary refill time


	listening to the heart, lungs, and bowels with a stethoscope


	examining the teeth to verify the horse’s age and check for major tooth problems


	examining the eyes, including the retina at the back of the eye





The examination is best performed in a stall or some other area where the horse is settled and relaxed. A darkened area is needed to examine the eyes because darkness causes the pupils to dilate. This allows the veterinarian to examine the back of the eye.


Examining the Horse Outside the Stall


Before examining the feet, legs, and back in detail, they should be observed for symmetry. This evaluation is best made in a well-lit, level area. There should be enough space for the veterinarian to stand back 6 – 12 feet and compare both sides of the horse. This is often difficult to do in a stall.


Symmetry, or the lack of it, is an important observation. The left and right sides of the horse should mirror each other. If not, is it due to swelling on one side or atrophy (loss of bulk) on the other? This question is best answered with palpation: using the fingers and hands to check for pain, heat, abnormal swellings, and changes in texture.


Each foot should be thoroughly examined, and each leg carefully palpated, both while the horse is bearing weight on the leg, and while the leg is raised. With the leg raised, each joint should be manipulated, checking for pain and changes in the range of joint motion. The neck and back should also be carefully palpated. (Examining the feet, and palpation and manipulation are discussed in Chapter 2.)


While examining the feet and legs, the veterinarian should test the heel bulbs of both forefeet for sensation. If a Palmar Digital neurectomy has been performed (“nerving”; see Chapter 15), the horse may have no skin sensation in its heel bulbs. Prodding the heels with the tip of a ball-point pen is usually all that is necessary to check for sensation. If there is any doubt, the veterinarian may clip the hair from the sides of the pastern to look for surgical scars.


Examination While Led or Longed


The second part of the examination is the gait evaluation. The horse is observed while it is walking and trotting, either led or longed. The veterinarian watches the horse for any sign of lameness, and looks at how the horse places each foot and moves without the rider.


One of the best ways to detect subtle lameness is to trot the horse in a small circle, less than about 30 feet (10 meters) in diameter. The surface should be firm and level or slightly inclined. The horse can be trotted either on a lead rope or longe line. The tight circle places tension on the sides of the feet and lower joints. So, it can reveal low-grade lameness that was not obvious when the horse was trotting in a straight line.


[image: Fig. 3–5. One way to detect subtle lameness is to trot the horse in a small circle.]


Most veterinarians also perform flexion tests on each of the horse’s legs during the gait evaluation (see Chapter 2). Some normal horses are a little uneven for the first few steps after joint flexion, but they should quickly recover a normal, even trot after a couple of strides. If there is any question of whether the test was positive, it should be repeated after a few minutes. But in all cases, the results of the flexion tests should be viewed in context with the other examination findings. A questionable flexion test in a horse that is not lame and has no other abnormalities probably should be disregarded.


If the gait evaluation reveals lameness, the veterinarian may reexamine the affected limb to identify the site and possible cause(s). However, the buyer is not responsible for having the cause of the lameness investigated. When a horse is found to be lame during a prepurchase examination, the buyer must decide whether to have the veterinarian investigate the cause (at the buyer’s expense), or suspend the examination. If it is suspended, the buyer must then decide whether to reject the horse or reschedule the prepurchase examination once the lameness is resolved.


Examination While Ridden or Driven


Observing the horse while it is being ridden or driven is an important part of the prepurchase examination. In this phase the veterinarian can put everything together by watching the horse perform. The veterinarian may have the rider/driver put the horse through certain maneuvers to better determine the importance of any suspicious findings. For example, the veterinarian may ask to see an eventer as it jumps, watch a barrel racer run barrels, or observe a dressage horse as it performs an extended trot or some collected movements.


[image: Fig. 3–6. The veterinarian may ask to see a barrel racer run barrels.]


Although the buyer and advisor are responsible for deciding on the suitability of the horse, some veterinarians like to observe how well the rider and the horse work together. If for no other reason than rider safety, the veterinarian may comment on the interaction between the horse and the rider. “Bridle lameness” (see Chapter 1) may also become apparent during this phase of the examination.


Young or Unbroken Horses


Although young or unbroken horses cannot be ridden or driven, they can be exercised in a round pen or arena. But in young horses, conformation is as important as how the horse moves. Conformation, particularly of the feet and legs, is one of the major factors that determine whether the horse is likely to develop exercise-related conditions during its working life.




More Information


Developmental orthopedic disorders (OODs) may be present at birth or develop as the foal grows. They include:




	angular limb deformities


	flexural limb deformities


	physitis


	osteochondrosis





(These problems are discussed and illustrated in Chapter 14.)





Many conformational defects begin as developmental orthopedic disorders. These problems are much more common than exercise-related injuries or degenerative conditions in young horses. Most of them are obvious at rest, so examining the young horse while it is standing is just as important as observing it during exercise.


[image: Fig. 3–7. A young horse with less-than-ideal conformation may develop exercise-related problems during its working life.]


Racehorses


With racehorses (Thoroughbreds, Quarter Horses, and Standard-breds) it is often useful to watch the horse at the track, during warmup and speed work. These horses can be difficult to evaluate on a lead and most have not been taught to longe. In many cases the horse is more cooperative after it cools down following track work. This often is a better time to watch the horse walk and trot on the lead, and to perform the flexion tests.


Measuring the heart rate and respiratory rate, and listening to the heart and lungs within 5 – 10 minutes of exercise is a good idea in all horses intended for athletic competition.


ADDITIONAL TESTS


The most important parts of the prepurchase examination are the physical examination and the gait evaluation. When these examinations reveal problems that could affect the horse’s usefulness, the veterinarian may recommend additional tests to more fully determine the nature and implications of the condition. In other instances the veterinarian may suggest a particular test because the horse’s breed or activity makes it more prone to specific problems. However, these tests are not intended to be the primary basis upon which the decision to buy the horse is made. The results must be viewed in context with the other findings.


[image: Fig. 3–8. It is useful to watch the racehorse at the track.]


Some of the tests that may be recommended include:




	radiography


	nuclear scintigraphy


	endoscopy (“scoping”) of the horse’s nasal passages, throat, and windpipe


	ultrasonography


	electrocardiography (BCG)


	blood tests





Depending on the horse’s intended use and the findings of the physical examination, the veterinarian may also recommend more specific examination of a particular organ system. For example, a neurologic examination may be warranted in a young, awkward horse (see Chapter 12). If the buyer plans to eventually breed from a mare or stallion, a reproductive examination is worthwhile. If there is any doubt about the significance of an abnormality, the veterinarian may have a veterinary specialist examine the horse or review the examination findings and test results.




Terminology


Radiography:


“x-rays”


Ultrasonography:


“ultrasound”


Nuclear Scintigraphy:


“bone scan”


(See Chapter 2 for more information on these techniques.)





Radiography


Radiographs may be included in the prepurchase examination for:




	to determine the nature and extent of bone or joint problems that were identified or suspected during the physical examination


	to examine the areas of the horse that are considered high-risk for a particular breed or activity


	to establish baseline radiographs of the high-risk areas for future reference





“High-risk” areas are those parts of the leg that sustain the greatest amount of stress during athletic activity. For example, the hocks are high-risk joints in Standardbred racehorses, dressage and eventing horses, and Western performance horses. In gallopers, the fetlocks and knees are the high-risk joints. The forefeet also are common sites of performance-limiting problems in Thoroughbreds, Quarter Horses, and Warmbloods.


Interpreting the Results


It has been said that “riders don’t ride x-rays; they ride horses.” This means that the radiographic findings should be considered in context with the findings of the rest of the examination. Questionable or inconclusive radiographic findings can be misleading if they are not interpreted in context. For example, minor abnormalities in the navicular bones may not be significant if: 1) the horse has symmetrical, well-shaped feet, 2) did not respond to hoof testers, and 3) was not lame under any circumstances, particularly when circled on a hard surface. (Navicular bone changes are discussed in Chapter 15.)


The horse’s purpose can influence the significance of some radiographic findings. For example, an older horse being purchased as a schoolmaster for an inexperienced rider will likely have some radiographic changes in its joints and/or feet. As long as the horse can perform to the buyer’s satisfaction, these changes may be acceptable. However, if those same changes are found in the joints or feet of a younger horse intended for show jumping, they may be highly significant, particularly if the horse is being bought as an investment.


No horse is perfect; in fact, the more experienced or “seasoned” the horse, the more likely that it has faults. It is up to the buyer, after considering all the information, to decide what faults he or she can accept. Although the schoolmaster may have some foot or leg problems, two questions must be answered: “How is the horse coping with them?” and “Can the buyer tolerate and manage them?” The buyer should bear in mind that a change in the horse’s management may worsen some joint and foot problems. Such changes may include a different arena or work surface, a new training program, or a heavier or less experienced rider.


[image: Fig. 3–9. Mild radiographic changes in navicular bone may not be significant.]


Other Imaging Procedures


Ultrasonography is often recommended to evaluate a thickened tendon or suspensory ligament. However, ultrasonography cannot always detect early or mild lesions. Torn fibers or fibrosis (scar tissue) indicates a potentially performance-limiting problem, but finding no abnormalities does not necessarily mean the tendons and ligaments are normal.


Some veterinarians recommend nuclear scintigraphy to pinpoint problem areas that may not have been evident during the physical examination or gait evaluation. Scintigraphy may also help establish the significance of certain radiographic findings. For example, if the horse described above (with minor navicular bone changes) is “scanned,” and the feet appear normal, this is extra evidence that the navicular bone changes are not currently significant.


Blood Tests


There are several reasons why the veterinarian may take a blood sample during the prepurchase exam. All horses should have a current Coggins’ test for Equine Infectious Anemia (EIA), particularly in areas where the disease is common. If the horse has not been tested in 6 – 12 months, it should be retested. A Coggins test is mandatory before shipping a horse interstate or internationally. Other tests may also be required if the horse is leaving the country after purchase.


The veterinarian may recommend a complete blood count and blood chemistry panel to help evaluate certain organ systems, such as the liver and kidneys. These organs cannot be evaluated during a physical examination. Some owners and trainers request a blood test for Equine Protozoal Myeloencephalitis (EPM; see Chapter 12). However, because the results of this blood test can be misleading, it is not recommended during a prepurchase exam.


Some veterinarians routinely collect a blood and/or urine sample from the horse for drug testing. It is up to the buyer to decide if or when the sample is submitted to the drug testing laboratory. The sample can be frozen and stored for several months if necessary.


THE PREPURCHASE REPORT


Once the examination is complete and the results of any tests are known, the veterinarian makes a report to the buyer. Whether or not the results are reported verbally, they should always be reported in writing. The style and content of the written report varies among veterinarians, although they should all follow the guidelines set out by the AmericanAssociation of Equine Practitioners. The written report may simply be a letter that summarizes the findings. Or it may be a detailed form that lists the tests performed and the results.


Some veterinarians also request that the seller complete and sign a questionnaire of the horse’s medical history, including all medications the horse has received in the last 3 weeks. Having this information in writing may help protect the buyer because the seller is legally bound by the information.


In some cases the examination may have a dual purpose: prepurchase and insurance examination, if the sale is successful. In these instances the forms provided by the insurance company must also be completed. [image: image]


(Pages 77 – 80 contain the AAEP guidelines, a sample prepurchase report form, and a sample seller’s questionnaire.)


[image: Fig. 3–10. The American Association of Equine Practitioners (AAEP) Guidelines for Reporting Purchase Examinations. Guidelines for Reporting Purchase Examinations In an effort to better serve its members and their clients, the Board of Directors of the American Association of Equine Practitioners approved guidelines in 1988 to be used in reporting the results of purchase exams. These guidelines were updated and approved by the Board of Directors in 1991. They are as follows: 1. Al reports should be made in writing. 2. The report should contain: a. A description of the horse with sufficient specificity to fully identify it. b. The time, date, and place of the examination. 3. The veterinarian should list all abnormal or undesirable findings discovered during the examination and give his or her qualified opinion as to the functional effect of these findings. 4. The veterinarian should make no determination and express no opinion as to the suitability of the animal for the purpose intended. This issue is a business judgment that is solely the responsibility of the buyerthat he or she should make on the basis of a variety of factors, only one of which is the examination and report provided by the veterinarian. 5. Veterinarians should separately record, and retain in their file, a list and description of all the procedures performed in connection with the purchase examination, but the examination procedures need not be listed in detail in the report. 6. The veterinarian should qualify any findings and opinions expressed to the buyer by making specific references to tests that were recommended but not performed on the horse (x-rays, endoscopy, blood, drug, EKG, rectal, nerve blocks, laboratory studies, etc.) at the request of the person forwhom the examination was performed. 7. The veterinarian should record, and retain in their file, the name and address of parties involved with the examination (buyer, seller, agent, witness, etc.). 8. A copy of the report and copies of all documents relevant to the examination should be retained by the veterinarian for a period of years not less than the statute of limitations applicable for the state in which the service was rendered. Local legal counsel can provide advice as to the appropriate period of retention. The spirit of these guidelines is to provide a framework which will aid the veterinarian in reporting a purchase exam and to define that it is the buyer’s responsibility to determine if the horse is suitable for him [sic].]


[image: Fig. 3–11. A prepurchase examination report. This is only one example: different veterinarians use different forms. Prepurchase Examination Report Date: Time: Location: City, ST: City, ST: llnive: Intended Use: Color & Markings: Brands & Tattoo: Physical Examination From the organ systems that are readily available for examination, the following were noted: Temp: Pulse: Respiration: Mucous Membranes: Digital Pulses: AUSCULTATION: Heart: Lungs: Abdomen: ORAL EXAMINATION: SKIN: EXTERNAL UROGENITAL: _, EYE EXAMINATION: Direct Exam: Ophthalmoscope: SHOEING: Date Last Shod: Remarks: N = Normal NR = Not Requested]


[image: Musculoskeletal LEFT FRONT LEG: Hoof Testers: Flexion Tests: RIGHT FRONT LEG: Hoof Testers: Flexion Tests: LEFT HIND LEG: Hoof Testers: Flexion Tests: RIGHT HIND LEG: Hoof Testers: Flexion Tests: GAIT: Straight Line: Circle: Left: Right: Under Tack: ADDITIONAL REMARKS: Blood/Urine Sample Taken for Drug Test: yes/no Owner’s Release and History Signed: yes/no The above information was discussed with the buyer and/or representative during the examination.]


[image: Fig. 3–12. A questionnaire for the seller. This is only one example: different veterinarians use different forms. Prepurchase Examination History (Owner/Agent to fill out) Date: Time: Owner: Address: City, ST: Phone: Horse: Breed: Sire: Brands & Tattoo: Color & Markings: 1. How long have you owned the above-named horse? 2. Who was the previous owner? Address: _____ Phone: 3. As owner: agent: (check one), I declare that the above-named horse has not had any medication in the past three weeks, except: 4. I further declare that the above-named horse has not had any medical or surgical treatment except: 5. If this horse is a mare, is she pregnant? _ 6. Has this horse’s tail carriage been altered? 7. To my knowledge, there are no defects in this horse’s family, except: 8. To my knowledge, this horse does not have any bad habits, except: Vaccines and Date Last Given: Deworming Schedule and Date last Given: Signature Date]




SECTION



II





PRINCIPLES OF THERAPY



In this section, the therapeutic procedures and drugs mentioned throughout the book are discussed. Some are treatments that the owner or trainer can perform. Others are only performed by a veterinarian. The treatments are discussed in fairly general terms. Specific recommendations are given in later chapters, which deal with particular lameness problems.




[image: image]
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PHYSICAL THERAPIES



The goal of any therapy should be to help the body heal itself. The body is programmed to repair damaged tissues, including bone, tendons, ligaments, etc., and will attempt to do so if given an opportunity. Often people claim success with a particular therapy, when it was the body’s own healing processes that were responsible. Some conditions resolve or substantially improve without treatment if the horse is rested for long enough. However, in most instances the owner or trainer desires a rapid return to trainingand competition. This result can only be achieved with early, accurate diagnosis, and prompt and appropriate treatment. Early veterinary intervention can often prevent further damage and secondary problems, allowing healing to proceed.


Healing always takes time. However, it may be assisted (and sometimes accelerated) in various ways. The choice of therapy and its success are determined by the diagnosis: which tissues are damaged, and to what extent. There are degrees of tissue damage, ranging from mild inflammation to complete disruption. (Figure 4–2 illustrates this concept using bone and tendon injuries as examples.) A single traumatic event may cause complete disruption if the tissue is suddenly and massively overloaded. But in other cases tissue damage may be the result of repeated stress and strain on the tissue. Over a period of days, weeks, or even months, the stress finally leads to breakdown.


[image: Fig. 4–1.]


[image: Fig. 4–2. Different degrees of tissue damage, from mild inflammation to complete breakdown. Tendon and bone injuries are used as examples. DEGREES OF TISSUE DAMAGE Tendon Injuries Bone Injuries bruise (bump or kick) bruise (bump or kick) strain (fibrous covering stretched) periosteal tear (fibrous covering torn) mild tendonitis (a few fibers damaged) microfracture bowed tendon (many fibers damaged) incomplete fracture tendon rupture complete fracture]


An experienced veterinarian uses the diagnostic tools discussed in Chapter 2 to determine the nature and extent of the tissue damage. Pain—often seen as lameness—is usually the symptom that owners and trainers first notice and about which they are most concerned. But assessing the degree of pain is not necessarily a good way to gauge the severity of tissue damage. Again using bone and tendon injuries as examples, a superficial bone problem, such as bucked shins, is often more painful than a severe tendon injury, such as a bowed tendon. Furthermore, within a particular tissue, pain does not always increase in proportion to the severity of the injury or the size of the damaged area. For example, a “stone bruise” can be just as painful as a pedal bone fracture. To complicate matters even more, the outward signs of pain can vary among horses. Some horses are very stoic; others appear to be overly sensitive to pain.


Pain relief is one of the main goals of therapy, both for the horse’s comfort and the owner’s peace of mind. However, pain is “nature’s cast”—the body’s way of slowing activity or immobilizing an area to protect the injured tissues. Relieving pain without addressing the cause can be harmful, especially if the horse is permitted unrestricted activity or continued in training.


REST


Rest from training and competition is the most valuable resource there is. The body can repair most tissue damage once the cause and any aggravating factors are removed. In athletic horses, vigorous exercise often causes or aggravates an injury.


Rest does not necessarily mean stall confinement. Some conditions (for example, chronic joint disease and intramuscular injection reactions) are improved by daily light exercise. Other conditions, in particular exertional rhabdomyolysis (“tying up”), may actually be brought on by stall confinement.




More Information


See Chapter 8 for information on joint disease.


See Chapter 10 for information on muscle problems, including IM injection reactions and exertional rhabdomyolysis.





Throughout this book, rest just means a break from the regular training and competition schedule. For minor injuries this may involve decreasing the workload but continuing some type of regular exercise. Or, giving the horse a few days off may be all that is necessary before returning to the normal training schedule.


For more serious injuries, the rest period may be divided into three phases:




	Restriction phase—confinement in a stall or small paddock. This phase may last for as little as a few days, or as long as a few months, depending on the injury.


	Regeneration phase—paddock or pasture turnout. This phase can last from a few weeks to several months.


	Rehabilitation phase—a program of light, controlled exercise that gradually increases in intensity. This phase prepares the horse for the return to normal activities or another type of regular activity.





Restriction Phase


The ideal environment for the restriction phase of the rest period depends on the condition being treated. For example, fractures and wounds require immobility for best healing in the initial stages, so the veterinarian recommends stall confinement. In contrast, some muscle and tendon problems heal best when the horse is allowed limited activity, such as is provided by a small paddock.


Another point to consider is the horse’s temperament. Some horses do not respond well to confinement. They are in more danger of aggravating the injury if they remain stabled than if they are kept in a pen or small paddock. Restless or excitable behavior may also result in a new problem that could prolong the rest period. In some cases the new injury is more serious than the initial condition.


Having an appropriate facility is sometimes another factor that influences where the horse spends the rest period. If the veterinarian advises stall confinement, but a suitable stall is not available, the horse’s owner needs to make other arrangements. The horse may have to be moved to another facility for the confinement period.


It is important to note that pasture turnout is not a suitable substitute for stall or paddock confinement. Some horses, particularly young, fit horses, are so excitable or active that they exercise in the pasture almost as much as when they are in training.


Stall Confinement


When a horse is confined to a stall for more than about 24 hours, its grain should be reduced by at least half, or stopped altogether. The horse’s energy requirements are much less while it is being rested than when it is exercised regularly. Continuing to feed the horse grain while it is not being exercised can lead to exertional rhabdomyolysis, laminitis, and gastrointestinal problems. Reducing the grain also helps to keep the horse settled and calm, and helps to control its body weight. These are important considerations when managing musculoskeletal problems.


For healthy digestion and attitude, good quality grass hay should always be available, or fed in small amounts throughout the day. The other basics—clean water, fresh air, light, and good bedding—should not be overlooked, especially if the horse is to be confined for several weeks. The space, feed, and water requirements of a mare and her nursing foal are greater than those of a single horse, no matter how young the foal. These factors must be considered when confining a mare and foal.


[image: Fig. 4–3. It is important to keep the horse calm in the stall.]


It is important to find the best way to keep the horse calm in the stall. Many horses prefer the company of other horses, and are more settled when they can see and hear other horses. Some horses are overexcited by other horses, and should be confined in a quiet area with limited horse activity. Other horses are not choosy about the company of horses, but they may be overexcited by a particular person, other animals (dogs, cattle, donkeys, etc.), or vehicles. Finding what makes the horse overexcited and avoiding these factors is very important. This will ensure that stall confinement is uneventful, and successful in its purpose of promoting healing.


Paddock Confinement


The ideal paddock size for restriction is between 24- and 48-feet square. The square shape makes it easier to catch the horse in a corner. The size provides enough room for the horse to move about, yet not be so active that it injures itself or reinjures the damaged area. (This paddock size is also useful for exercising a mare and foal.)


If such a paddock is not available, a larger paddock can often be modified to fit these specifications. Owners and trainers who plan to rest injured horses on a regular basis should construct at least one such paddock. The fence should be at least 4 feet high to discourage spirited horses from jumping out. Good fencing materials for this paddock are steel pipe, or timber posts and solid wire mesh (either V-mesh or 2-by-4 wire).


The best type of footing for this paddock is sand. It drains well in wet weather, does not turn to mud, and is excellent for preventing or managing laminitis. The paddock should be close to the barn. That way the horse does not have to walk very far from its stall to the paddock, and the staff always has the horse in view. The footing between the barn and the paddock should be firm and free of rocks. Shade in the paddock is important in the warmer months. In the winter, having an open aspect allows the paddock to dry out quickly. When planning a rehabilitation paddock, planting trees that lose their leaves in the fall suits the purpose best. When planted just outside the paddock, they provide shade in summer and allow the paddock to dry out in winter.


[image: Fig. 4–4. The fence should be high enough to discourage the horse from jumping out.]


Regeneration Phase


After stall or small paddock confinement, the veterinarian may recommend turning the horse out into a larger paddock or pasture. The restriction phase allowed the damaged tissue(s) to heal, unhindered by the strain of activity. The regeneration phase is aimed at giving the healed tissues time to regain sufficient strength to withstand the rigors of training. For example, radiographs may show that the fracture has healed in only 6 – 8 weeks. But the bone may take several months to increase its density and strength enough for training and competition. Thus, for serious injuries this second phase of the rest period is just as important as the initial restriction phase.


Pasture turnout has some other benefits. First, even a small amount of activity can limit the restrictive effects of scar tissue in the healed area. Scar (fibrous) tissue is relatively inelastic. When it forms between two tissues that normally move against one another (such as two muscles), it can restrict normal movement. Second, activity helps the horse regain some of the muscle tone it may have lost during stall confinement.


[image: Fig. 4–5. The regeneration phase gives the healed tissues time to regain strength.]


If the horse has been confined to a stall or small pen for several weeks, it may be inclined to be too active when first turned out. It is often best to put the horse in a small paddock for a few days. This allows the horse to get used to its freedom before being turned out into the pasture. If this is not possible, the veterinarian can sedate the horse before turning it out. However, some horses take a few days to settle down in the pasture. It is usually not practical, and may not be safe, to keep the horse sedated for that long.


[image: Fig. 4–6. Some horses take a few days to settle down in the pasture.]


The length of the pasture turnout phase depends on which tissues were damaged, the extent of the tissue damage, and the rate of healing. It also depends on the horse, the type of work the horse must perform, and the training and competition schedule. So, it is sometimes very difficult to give specific recommendations for a particular problem. (Note: Throughout this book, general guidelines for restriction and pasture rest are given for each condition. However, these times are quite broad, and are included to just give an idea of the average time required.)


The veterinarian usually reevaluates the horse toward the end of the recommended rest period. If the horse is still lame, pasture rest must continue (or the problem must be reevaluated). If the horse is not lame, and the veterinarian is satisfied that the injury has completely healed, the horse can begin the rehabilitation phase.


Rehabilitation Phase


How quickly the horse can be returned to its normal activity level depends on the nature and severity of the injury, and the length of time the horse has been rested. Unless the horse has been out of work for only 1 – 2 weeks, the return to regular exercise and training should be gradual. No matter how pressing the competition schedule, the horse should not be pushed through this phase more quickly than recommended by the veterinarian. It is not worth the risk of reinjury for the sake of a few weeks or one competition.


In most cases a program of light and gradually increasing (graded) daily exercise is the best approach. The factors that may be gradually increased during rehabilitation are:




	
Speed—Most graded exercise programs begin with walking, either hand-walking, “ponying,” or riding. They gradually increase to trotting or cantering over a period of days or weeks, depending on the injury.


	
Duration—An exercise session may last for only 5 – 10 minutes at first. It is then gradually lengthened over several days or weeks.


	
Slope—Exercise should initially be restricted to a level surface. Hill work should not be introduced until the horse’s fitness and the particular injury allow. If a treadmill is used, the slope or incline can be gradually increased week by week.





The owner or trainer should merely exercise the horse, and not actively train it during the rehabilitation period. The aim is to allow the body time to strengthen the healed tissue(s) in response to the gradually increasing workload. Too vigorous or prolonged activity for the sake of teaching the horse or improving fitness can slow this process, and may cause reinjury.


If training has been suspended for several weeks or longer, the horse must be conditioned after the rehabilitation phase as if it were just beginning a new training program. Although it may have been exercising regularly for several weeks (as rehabilitation), the horse may not be fit enough for regular activities.


Other Options


If appropriate facilities are available, and the horse is cooperative, the horse’s activity level may be graded by placing it in a larger enclosure every couple of weeks. For example, the horse may graduate from a 12 x 12 foot stall, to a 24x 24 foot paddock, to a larger paddock, and then to a pasture. One advantage to this approach is that the horse is less likely to race around the pasture than if it was moved directly from a stall to the pasture. However, the amount of exercise a horse takes in the pasture varies from one horse to the next. Some lazy horses get little or no exercise, while other horses constantly race around the fences. It is often better to longe, ride, or drive the horse each day, rather than relying on how active the horse is in the pasture.


[image: Fig. 4–7. Active training can slow healing, and may cause reinjury.]


Swimming promotes or maintains cardiovascular fitness without placing any load on the legs. It can be very useful for rehabilitating some joint and tendon injuries. However, swimming and wading are not advisable after most muscle injuries because the horse must work hard against the water. Also, swimming in a pool, pond, or tank is not recommended after surgical procedures or wounds, until the skin has completely healed. The water can contain harmful bacteria that could cause wound infection.


Light Exercise as Therapy


Some conditions benefit from light exercise during the initial healing stages. Exercise can aid the healing process in several ways:




	Activity stimulates blood flow, which is essential for healing.


	Movement prevents or limits adhesion formation (fibrous bands) between tissues that normally move against one another, such as a tendon and its surrounding sheath.


	Gentle exercise puts a little tension on the injured area. This encourages the body to lay down collagen fibers (repair tissue) in the direction of the greatest load.


	Regular activity is important for the horse’s morale. It may also reduce the chances of the horse galloping off and injuring itself further when first let out after a long period of stall confinement.





Regular exercise can also help prevent colic, exertional rhabdomyolysis (“tying up”), and respiratory diseases, particularly chronic obstructive pulmonary disease (COPD). These problems are far more common in stabled horses than in horses kept in a paddock or pasture.


If the aim is simply to stimulate circulation and give a stabled horse an outing, the horse can be grazed on a lead for 20 – 30 minutes. Or it can be quietly walked around on a level, even surface for 10 – 15 minutes, two or three times per day. This is usually enough to resolve fluid buildup in the lower legs (“stocking up”) and to give the horse some fresh air and a new outlook. However, the horse should not be grazed or walked if there is any risk of aggravating the injury.


[image: Fig. 4–8. Grazing a horse gives it fresh air and improves its attitude.]


Most tendon and ligament injuries heal best when a light, graded exercise program is begun within a few days of injury. With these injuries, inactivity can slow or prevent the tissue’s return to normal function. It may also lengthen the overall rest period.


Regular Exercise for Chronic Disease


Daily exercise can improve or help manage several chronic or recurrent conditions. Degenerative joint disease, exertional rhabdomyolysis, and sacroiliac subluxation are three such conditions. The goal is to prevent the problem from returning, or minimize its effects so that the horse can continue to be as useful as the condition allows. Prolonged periods of inactivity in horses with such problems could end the horse’s working life.




More Information


Tendon and ligament injuries are common in athletic horses. Managing them with a graded exercise program is covered in Chapter 11.





BANDAGING & SPLINTING


Bandages have many uses, from wound management to support. It is common for the veterinarian to bandage a horse’s foot or leg and advise the owner or trainer to monitor and change the bandage regularly. This section deals with the practical details of bandaging the feet and legs, and monitoring the bandage.


Applying a splint to an injured leg is an important first-aid technique with which every owner and trainer should be familiar. This section also discusses the practical aspects of splint placement.


Materials


Standard Bandage


The following materials are needed for a standard bandage: wound dressings, padding, bandages, and adhesive tape.


Wound Dressings


Sterile, non-stick dressings, or antiseptic ointment and gauze pads are best for covering wounds under bandages. These materials make dressing changes less painful for the horse, and less disruptive to the wound surface. They may be purchased at any drug store.


Padding


Padding beneath the bandage is very important for applying a comfortable and effective bandage that does not slip or cause pressure sores (discussed later).


Materials that are suitable for padding underneath the bandage include roll cotton, sheet cotton, “Combine” dressing, large-size disposable baby diapers, and quilted leg wraps. The padding material should be long enough to wrap around the leg at least once, and wide enough to cover the lower leg from the coronet to the knee or hock.




Extra Information


Sheet cotton should be at least four sheets thick.


“Combine” dressing is roll cotton covered with gauze.


Disposable baby diapers should be placed plastic side out.





Bandages


The choice of bandage depends on its purpose, and on the veterinarian’s preference. The most suitable bandage width for wrapping horses’ legs is 4 inches (10 cm). This width is easy to handle, conforms to the leg better than wider bandages, and covers the leg more evenly and economically than narrower bandages. One or a combination of the following bandage types may be used.


Lightweight Gauze Bandages


Lightweight gauze, non-stretch bandages generally are only used under a more substantial bandage. They are good for smoothing out the padding and providing an even, well-contoured base for the outer bandage. They are inexpensive and easy to apply, but they usually cannot be reused.


Stable or Track Bandages


Stable or track bandages are good for support wraps and for protecting the legs during exercise or transport. However, they do not provide as much tension as stretch bandages, which is important when applying pressure wraps (discussed later). Stable or track bandages can be washed and reused, and so are a good choice for bandaging over wounds.


Self-adhesive, Conforming Bandages


Self-adhesive, conforming (or stretch) bandages, such as Vetrap™ or Co-Flex™, are very good general-use bandages. However, they often do not provide as much support or protection as the thicker stable or track bandages. The self-adhesive bandages conform to the leg very well. But it is possible to put them on too tightly if there is not enough padding beneath them. These bandages can be reused once or twice if they are carefully removed.


Adhesive Bandages


Adhesive bandages, such as Elastikon®, provide good support and protection. They conform to the leg well, and can be applied with enough tension to make an effective pressure bandage. However, they are generally more expensive than other disposable bandages.


Adhesive Tape


A roll of 1-inch (2.5 cm) wide adhesive tape, such as masking tape, is often useful for securing the end of the bandage.


Foot Bandage


Some specific materials are needed for bandaging the foot:




	A sterile dressing or piece of roll cotton soaked in iodine solution—used to cover wounds or deep defects in the hoof wall or sole.


	A plastic bag or heavy duty plastic wrap—used to cover the dressing and encase the entire foot, making the bandage water-proof.


	Or, a disposable baby diaper—used as a combined dressing and waterproof padding material. The diaper should be big enough to cover the entire foot and lower pastern. For most adult horses at least a medium size diaper is needed.


	Adhesive bandage or water-resistant adhesive tape (e.g. duct tape)—used to secure the bandage in place.





(The technique for applying a foot bandage is described later.)


Splint


To effectively immobilize the lower leg, extra padding and bandaging materials are needed. With foals and small ponies, two layers of padding-and-bandage maybe all that is required. But with larger horses, extra support may be necessary. A common splint material is 4-inch (10 cm) diameter PVC pipe, cut lengthwise in half or thirds. Narrow pieces of wood, cut to fit, also make good splints. (Correct splint length and placement are discussed later.)


[image: Fig. 4–9. A foot bandage, using plastic and Elastikon.]


[image: Fig. 4–10. A splint on an adult horse.]


Bandaging Techniques


Standard Bandage


No matter what the purpose of the bandage, some basic principles should be followed. One approach to applying a standard bandage is described below:


1.Adequately restrain the horse before applying the bandage. The safest position for applying a bandage to a horse’s leg is squatting down beside the leg—not in front of, or underneath the horse. It is not safe to kneel or sit beside the horse in case it moves suddenly.


2.Remove all dirt, mud, and debris (including shavings) from the leg. If it has been washed, or a wound has been cleansed, thoroughly dry the leg. Otherwise moist dermatitis (skin irritation from constant moisture) may develop under the bandage.


3.If there is a wound on the leg, place a sterile non-stick dressing, or antiseptic ointment and a gauze pad over it before bandaging the leg.


4.Apply at least one layer of thick (minimum ¼ inch, or 6 mm, compressed) padding to the leg. Add a second layer if the first is not thick enough. Wrap the padding around the leg and overlap it. Smooth out the wrinkles so the padding conforms to the leg, and there are no folds of padding to create areas of extra pressure on the skin. The padding (and bandage) must extend to the joints above and below the affected area. For example, rather than only bandaging the middle of the cannon, extend the bandage from the fetlock to the base of the knee. This minimizes swelling above and below the bandage, and reduces the risk of pressure sores under the bandage.


5.Begin the bandage about ½ inch 1.2 cm) from the top or the bottom of the padding—not in the middle. To prevent the padding from loosening while applying the bandage, have someone hold it in place, or use short pieces of masking tape to anchor it.


6.Unroll the bandage onto the leg with the roll facing outward, not in toward the leg. Overlap the beginning of the bandage once to anchor it in place. Then unroll the bandage, working down (or up) the leg in a spiral, each turn of the bandage covering one-third to one-half of the previous turn. Apply the bandage with even tension all the way down the leg. When the bottom of the padding is reached, spiral the bandage back up (or down) the leg until it is completely unwrapped. Note: Leave about ½ inch of padding exposed at the top and bottom of the bandage.




Extra Information


The easiest place to begin a bandage is in the middle of the leg, because this prevents the padding from unraveling. However, this makes the bandage tighter in the middle, rather than having even pressure along its length. Uneven tension can cause pressure sores, especially over the tendons.





7.If the bandage does not have Velcro® tabs, secure the end of the bandage with a few pieces of masking tape. (Even if the bandage has tabs, masking tape can be used for added security.) Do not wrap the tape all the way around the leg—this can create a ring of excess pressure. Instead, cut a couple of 3-inch (7.5 cm) lengths of tape. Fold each strip over at one end, creating a tab for easy removal. Then stick the strips side-by-side over the end of the bandage.


8.Check the tension of the bandage by inserting two fingers, flat against the leg, at the top or bottom. It should be possible to slide the fingers underneath the bandage and have them fit snugly. If the bandage is too tight or too loose, it should be removed and reapplied.


9.Wrap a couple of layers of adhesive bandage (such as Elastikon) around the top and bottom of the bandage, catching both the hair (or hoof wall) and the bandage with each turn. This prevents bedding material and dirt from working its way under the bandage. Before applying the adhesive bandage, unroll, then loosely reroll the first 12 inches (30 cm). This makes it less likely that the adhesive bandage will be applied too tightly.


[image: Fig. 4–11. Apply at least one layer of thick padding to the leg.]


[image: Fig. 4–12. Unroll the bandage, working down (or up) the leg in a spiral.]


[image: Fig. 4–13. Completed standard bandage.]


Bandaging the Knee


It is difficult to keep a bandage on the knee because the leg narrows just below the knee. The bandage loosens as the horse flexes its knee when it moves and lies down. Another problem with bandaging the knee is that pressure sores quickly form over the bony points at the back and the inside of the leg. Applying a firm bandage to the knee prevents slipping, but it makes pressure sores more likely.




Definition


The bony point at the back of the knee is the accessory carpal bone.


The bony point on the inside of the leg is the distal radial eminence.


(See Chapter 18 for illustrations.)





These problems can be prevented by first applying a standard bandage from the pastern or fetlock to the bottom of the knee. The standard bandage acts as a base for the knee bandage. A light layer of padding is then applied to the knee, and the knee is bandaged in either a spiral or a figure-eight pattern. It often helps if a layer of light-weight gauze bandage is placed over the padding. The gauze smooths it out and makes a snug, well-contoured base for the outer bandage. This outer bandage can be a selfadhesive conforming bandage, or an adhesive bandage. With either method (spiral or figure-eight), the bony point at the back should be left out. That is, the bandage should go around, not over it.


[image: Fig. 4–14. A knee bandage using a standard bandage as a base. The bony point at the back has been left out.]


Bandages tend to loosen over the front of the knee and tighten at the back of the knee. So these areas should be checked at least twice per day, and the bandage replaced as needed. For added security, a couple of layers of adhesive bandage can be wrapped around the top of the knee bandage. (See Step 9, in the earlier section on applying a Standard Bandage.)


Sometimes the bandage is only needed for a day or so. In these cases the veterinarian may apply a light wrap to the knee using an adhesive bandage over very little padding, and no standard bandage below. This method is often used to protect the incisions after arthroscopic surgery. The adhesive bandage can be stuck to the hair above and below the knee for added security. Some veterinarians prefer to bandage over the bony projections and then cut a slit in the bandage over the accessory carpal bone. However, care is needed to avoid cutting the skin.


Bandaging the Hock


The hock can also be a difficult area to bandage effectively. Hock bandages often slip or loosen, and pressure sores tend to develop over the point of the hock, and along the back of the Achilles tendons. As described for the knee, a standard bandage can be applied to the lower leg, up to the base of the hock. A light layer of padding and a bandage is then applied in a spiral pattern, starting at the base of the hock and working upward.


The bandage stays in place better, and pressure sores are less likely if it is a little firmer on the lower part of the hock (up to, but not including the point of the hock). It should be a little looser on the upper part of the hock. An extra strip of padding along the Achilles tendons and over the point of the hock may also help prevent pressure sores. It is not necessary to leave the point of the hock exposed—this can create excess pressure over the Achilles tendons. The figure-eight pattern does not work well on the hock. The bandage often slips into two sections and creates pressure over the Achilles tendons (see Figure 4–16).




Definition


The Achilles tendons are the large pair of tendons at the back of the thigh, which attach onto the point of the hock.


(See Chapter 20 for an illustration.)





A layer of lightweight gauze bandage over the padding, and a couple of layers of adhesive bandage at the top can help secure the bandage. Some veterinarians apply an adhesive bandage directly to the hock, as described for bandaging the knee.


[image: Fig. 4–15. A hock bandage using a standard bandage as a base, and in-cluding the point of the hock.]


[image: Fig. 4–16. This hock bandage places too much pressure on the Achilles tendons.]


Bandaging the Foot


There are several ways to bandage a foot. Any method that keeps the bandage in place and dry, and that does not create pressure sores is suitable. One method that is quick, easy, and economical uses disposable baby diapers and duct tape. The diaper should be large enough to encase the entire hoof and the lower part of the pastern.


With the leg raised, any necessary medication, poultice, or dressing is applied to the foot. The diaper is placed over the bottom of the foot, plastic side out, and wrapped up over the hoof wall and heels. The foot is then wrapped in duct tape so that the whole hoof is encased. To prevent slipping, the bandage should extend to the middle of the pastern. When wrapping the hoof wall, quite a bit of tension can be used, but the bandage should not be tight around the coronary band or pastern. The “two finger” method of checking the tension also applies to this bandage. (See Step 8, in the earlier section on applying a Standard Bandage.) To prevent bedding material or dirt from getting into the bandage, the duct tape should be continued up over the top of the bandage, loosely sticking it to the hair (as described in Step 9).


If other padding material is used instead of a diaper, a sheet of plastic should be placed over the dressing or padding before the foot is bandaged. It is important that the bottom of the foot is not packed with so much dressing material that it puts pressure on the sole when the horse is standing. This causes pain, and may even cause sole bruising.


[image: Fig. 4–17. Applying a foot bandage.]


Active horses quickly wear through the bottom of the foot bandage, especially at the toe. To prevent this, an extra layer or two of tape can be wrapped around the ground surface of the hoof wall at the toe. Alternatively, a strip of rubber tire inner tube can be taped to the bottom of the foot at the toe. In all cases the horse should be confined to a clean stall or a small paddock that has a soft, dry surface.


Pressure Bandage


A pressure bandage is often necessary to stop hemorrhage from a wound. It is a modification of the standard bandage described earlier. Ideally, a sterile dressing should be placed over the wound, and a thin layer of padding material applied around the leg. Although any kind of bandage will do in an emergency, the self-adhesive conforming bandages (such as Vetrap and Co-flex) are best. They are easy to put on with speed and tension, and they need no extra fasteners.
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Grade 1 Subtle lameness; may be inconsistent. Not apparent at the
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Grade 2 Consistent, mild lameness at the trot.
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Fig. 2-10. The lameness grading system.
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Guidelines for Reporting Purchase Examinations

Inan effort to better serve its memhers and their chems the Board of
Directors of the American of Equine approved
guidelines in 1988 to be used in reporting the results of purchase exams.
These guidelines were updated and approved by the Board of Directors in
1991. They are as follows:

. All reports should be made in writing.

. The report should contain:

a. A description of the horse with sufficient specificity to fully
identify it.

b. The time, date, and place of the examination.

‘The veterinarian should list all abnormal or undesirable findings dis-

covered during the examination and give his or her qualified opin-

ion as to the functional effect of these findings.

The veterinarian should make no determination and express no

opinion as to the suitability of the animal for the purpose intended.

This issue is a business judgment that is solely the responsibility of

thebuyerthathe or she should make on the basis of a variety of fac-

tors, only one of which is the examination and report provided by

the veterinarian.

Veterinarians should separately record, and retain in their file, a list

and description ofal the procedures performed in connection with

the purchase but the need

not be listed in detail in the report.

The veterinarian should qualify any findings and opinions expressed

to the buyer by making specific references to tests that were recom-

mended but not performed on the horse (x-rays, endoscopy, blood,

drug, EKG, rectal, nerve blocks, laboratory studies, etc.) at the re-

quest of the person forwhom the examination was performed.

The veterinarian should record, and retain in their file, the name and

address of parties involved with the examination (buyer, seller,

agent, witness, etc.).

A copy of the report and copies of all documents relevant to the ex-

amination should be retained by the veterinarian for a period of

‘years not less than the statute of limitations applicable for the state

in which the service was rendered. Local legal counsel can provide

advice as to the appropriate period of retention.
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The spirit of these guidelines is to provide a framework which will aid the
veterinarian in reporting a purchase exam and to define that it is the buyer’s
responsibility to determine if the horse is suitable for him [sic].

Fig. 3-10. The American Association of Equine Practitioners (AAEP) Guidelines
for Reporting Purchase Examinations.





OEBPS/Images/chpt_fig_042.jpg
Fig. 2-27. On the left, a plain radiograph of the fetlock. On the right, a xerorad-
iograph of the same area. Note the enhanced detail in the image on the right.
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Fig. 1-11. A hip hike is often easier to see
if a marker is attached to the point of
each hip.
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4-4. The fence should be high enough to
discourage the horse from jumping out.
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Fig. 1-7. Left: When the flexor tendons are severed, the fetlock drops and the
toe tips up. Top Right: This horse is pointing its left hind toe because of a hoof
wall abscess. Bottom Right: The typical laminitis stance.
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Fig. 2-22. Lead-lined apron and gloves protect
the assistants, although a holder with a long
handle would be even better.
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Fig. 2-8. Manipulating
the knee joints.
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4-12. Unroll the handage, work-
ing down (or up) the leg in a spiral.
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Fig. 2-3. This horse has a bowed ten-
don on the left foreleg, and a swollen
knee on the right foreleg.
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ig. 2-12. A flexion test. Left: The
joints of the lower leg are flexed.
Above: The horse is trotted away.
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Fig. 2-38. A comput-
erized tomography
image of a pedal
bone lesion [arrow].

1. Second pastern bone
2. Pedal bone

3. Hoof wall

4. Frog
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Fig. 1-9. Hindlimb lameness is easi-
‘est to see from behind the horse.
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Fig. 2-30. On the left, an ultrasound image of osteomyelitis involving the bone
surface. On the right, a radiograph of the same area.
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Fig. 3-6. The veterinarian may ask to
see a barrel racer run barrels.
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Fig.3-8. It is useful to watch the racehorse at the track.
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Prepurchase Examination Report

Date: Time: Location:
Buyer: Seller:

Address: Address:
cityst____ City, ST:

Phone: Phone:

Horse: Intended Use:

Breed: Sex:

Color & Markings: —

Brands & Tattoo: _ o I

Physical Examination
From the organ systems that are readily available for examination, the following
were noted:

Temp: Pulse:
Mucous Membranes:

AUSCULTATION:
Heart:
Lungs: ——
Abdomen:

ORAL EXAMINATION: — —————

SKIN:

EXTERNAL UROGENITAL: _ .

EYE EXAMINATION:
Direct Exam: .
0y

SHOEING:
Date Last Shod:
Remarks:
N = Normal NR = Not Requested
Fig. 3-11. A prepurchase examination report. This is only one example: different

veterinarians use different forms.
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Fig. 2-26. Witha
portable fluoroscopy
unit, an area can be

viewed from several
angles just by mov-
ing the fluoroscope.
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Fig. 2-15. The area
desensitized by a 4-
point nerve block.
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Fig. 1-8. Forelimb lameness is easiest
to see from in front of the horse.
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ig. 2-19. The shoe or nails can obscure the
area of interest.
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Fig. 1-3. If a motor nerve is damaged, the muscles
it supplies cannot contract. (In this case, the radial
nerve is damaged.)
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Taking a History

The veterinarian might ask the following questions before conducting a phy:
examinatios

« What is the horse’s age and breed?
* What is the horse used for?

* Where is the horse housed? (Is it kept in a barn, paddock, pasture, or a
combination of these? Is it kept alone, or with company?)

« How long has the horse been lame?

= Was the onset of lameness sudden or gradual?

« Has the horse been lame before? If so, give details.

« Were there any incidents (such as a traumatic injury) that may have caused, or

contributed to the lameness? (Note: The injury may not have involved the “lame”
leg; all incidents, no matter how minor, should be reported.)

« Hasthe lameness coincided with a major change in the horse’s training schedule,
such as an increase in the workload, or a change in activity?

* Since its onset, has the lameness worsened, improved, or remained the same; is it
constant or intermittent?

« Is there a pattern to the lameness? (For example, is it worst first thing in the
morning, the day after competition, on a particular surface, or during a
specific maneuver?)

« Does the lameness worsen or improve with exercise? (That i, does the horse
“warm out” of the lameness, or does the lameness get worse during exercise?)

« Since the lameness was first noticed, has the horse been rested? If so, for how
long, and with what result?

« Has any treatment been given? If so, what was given, and what was the result?
« Is the horse currently on any medications? If so, what drugs and dose rates?

* Has the horse received any injections (including vaccinations) in the past week?
1f 50, in what part of the body?

« When was the horse last shod? Did the regular farrier trim/shoe the horse? Were
there any changes in the trimming or shoeing? What type of shoe does the horse
normally wear?

Fig. 2-2.
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Fig. 4-10. A splint on an adult horse.
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. 2-5. The horse’s right forefoot is smaller than
the left, which may indicate chronic pain.
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mpare
this area with the normal right leg.
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Fig. 4-14. A knee bandage using a standard
bandage as a base. The bony point at the
back has been left out.
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. 2-36. Exercise on a high-speed treadmill is a good way to determine
whether lameness is the primary problem in horses that perform poorly.
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Fig. 1-14. One

sign of mastitis is
a swollen udder.
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IMAGING TECHNIQUES & THEIR USES

Imaging Technique

Tissues Imaged

Radiography Bones
Contrast Radiography Soft Tissue Cavities
Myelography Spinal Canal
Xeroradiography Bones

Fluoroscopy

Bones (Feet and Lower Legs Only)

Ultrasonography

Soft Tissues and Bone Surfaces

Doppler Ultrasonography Blood Vessels
Nuclear Scintigraphy Bones or Soft Tissues
Thermography Skin and Superficial Tissues

Computerized Tomography

Bones and Soft Tissues

Magnetic Resonance Imaging

Soft Tissues and Bones

Fig. 2-39. A summary of the imaging techniques and their primary uses in lame-

ness investigation.
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Prepurchase Examination History
(Owner/Agent to fill out)

Date: Time: Location:

Agent:
Address:

City, ST:

Phone:

Present Use:
Sexi___ Age:
Dam:

Brands & Tattoo:
Color & Markings:

1. How long have you owned the above-named horse?
2. Who was the previous owner?
Address: Phone:

3. Asowner: __agent: __ (check one), I declare that the above-named horse has
not had any medication in the past three weeks, except:

4.1 further declare that the above-named horse has not had any medical or surgical
treatment except:

5. 1f this horse is a mare, is she pregnant?
6. Has this horse’s ail carriage been altered
7. To my knowledge, there are no defects in this horse’s family, except: ]

8. To my knowledge, this horse does not have any bad habits, except:

Vaccines and Date Last Given:

Deworming Schedule and Date Last Given:

Signature Date

Fig. 3-12. A questionnaire for the seller. This is only one example: different veter
narians use different forms.






