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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.
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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]
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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




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





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















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




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





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




[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.]





	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




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














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
















	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




[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.]








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


[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.]


















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



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













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











[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.]





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






	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)








[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]



	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)




[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]
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Fig. 2-7. Left: Palpating the knee joints. Right: Palpating the flexor tendons.
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Fig. 2-14. The area
desensitized by a low
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Fig. 2-17. The surface and interior of the
bones are clearly visible on this radiograph,
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Fig. 2-24. This incomplete cannon
bone fracture was visible only after
several days.
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Fig. 1-4. Plaiting is common in pigeon-
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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.
Consistent, moderate lameness at the trot, with an obvious
Grade 3 head nod (foreleg lameness) or hip hike (hindleg lameness).
Obvious lameness at the walk and trot, with a shortened
Grade 4 stride and a pronounced head nod or hip hike. The horse is
reluctant to trot.
Severe lameness; extremely reluctant or unable to bear
Grade 5 weight on the affected leg during motion and at rest

(“three-legged lame”).

Fig. 2-10. The lameness grading system.
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Fig. 2-33. Draining a swollen joint. The synovial
fluid appears normal, if excessive.
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Fig. 2-23. Poor quality radiographs are useless,
and should be repeated.
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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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Fig. 2-26. Myelogram of the neck. The dye col-
umns narrow (circles) at the intervertebral joints
(arrows).
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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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Fig. 1-10. It is important to watch
the horse from every angle.
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Fig. 1-6. If the rider is tense, the horse becomes
tense, and its stride becomes short and choppy.
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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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Fig. 2-29. A sonogram showing the tendons
and ligaments at the back of the cannon.
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Fig. 2-11. The lameness is often a grade worse when
the horse is worked in a circle.
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2-37. The horse’s left hock has areas of in-
creased temperature (light patches).
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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].
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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. 1-13. Top: Normal arc of foot fight. Bottom:
Reduced arc of foot light. Note also the slghtly re-
duced stride length.
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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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—20. Left: There are only mild changes visible around the pastern joint.
ut altering the angle a few degrees reveals obvious bony proliferation.
(Note: These images are xeroradiographs.)
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Fig. 2-35. Small paper discs containing spe-
cific antibiotics are laid onto the surface, and
the culture plate is incubated for 24 hours.
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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.)





OEBPS/Images/chpt_fig_018.png
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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. 2-5. The horse’s right forefoot is smaller than
the left, which may indicate chronic pain.






OEBPS/Images/chpt_fig_047.jpg
mpare
this area with the normal right leg.





OEBPS/Images/chpt_fig_002.jpg





OEBPS/Images/chpt_fig_051.jpg
. 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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31, Normal physes in the knees of a
young horse.
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Fig. 1-2. Pain from
inflammation may not
show up as lameness

until it exceeds the
horse’s tolerance
level.
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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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with an asymmetrical rump due to muscle atrophy on the right side.
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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.





