DIAGNOSIS OF LAMENESS IN EQUINE
Definition: Lameness is an indication of functional or structural disorder in one or more limbs that is manifested in progression by inability to advance one or more limbs in proper manner, or in standing position.

The limb consists of bones, joints, muscles, tendons, blood supply, and nerve supply. Injury to any of them, as a result of trauma, congenital or acquired anomalies, infection, metabolic disturbance like rickets, or circulatory or nervous disturbance, may predispose to lameness.

The majority of lamenesses are found in the forlimb, and of those in this region, 95% are in the carpus or below. The greatest number of lamenesses occur in the forelimb because they carry 60 to 65% of the weight of the horse and thus subjected to greater concussion than the hindlimbs. The hindlimbs act as propelling limbs, while the forelimbs receive the shock of landing. In the hindlimbs, approximately 80% of the lamenesses will be in the hock or stifle. 
CLASSIFICATION OF LAMENESS: -

1- Supporting-leg lameness: -

It is evident when the horse supporting weight on foot or when the horse lands on it. The main causes of such type of lameness are; injury of bones, joints, collateral ligaments, motor nerves, or foot.

2- Swinging-leg lameness: -

It is evident when the limb is in motion. It is caused by injury to joint capsule, muscles, tendons or tendons heath.

3- Mixed lameness: -

It is evident both when the leg is moving and when it is supporting weight. It is caused by combination of the previously mentioned causes.

Differentiation between the three types depends up on observing gait of the animal from a distance, and this classification is helpful for diagnosis but one shouldn’t rely on it completely.
4- Complementary lameness: -

Pain in one limb may cause uneven distribution of the weight on another limb or limbs leading to lameness in a previously sound limb. 
►Diagnosis of lameness depends on detection of lame limb, and seat and nature of lameness.
A-History (anamnesis): -
It is important that the following questions be answered in case history
1- How long has the horse been lame?

Lameness for more than one month is considered chronic condition, since permanent structural changes may have taken place that render complete recovery unlikely.  Veterinarian should keep in mind that a young horse has better chance for recovery from a chronic condition than a mature one.

2- Does the owner know the cause of lameness?

The owner may say that he removed nail from the foot, saw the injury occur, or saw the character of lameness at the time first noticed (started acute that indicates fracture or it developed insidiously that indicates arthritis). 
3- Has the lameness worsened, stayed the same, or improved? 

Horses that have shown a marked improvement in the lameness will usually have a better prognosis than horses that have remained static or have worsened.
4- Does the animal stumble? 
Stumbling is an indication of 

1- Interference with synergistic action of the flexor and extensor muscles. 

2- Pain on heel pressure like navicular disease or heel puncture wounds. 

3- Interference with enough flexion of the carpus as a result of painful condition of carpus, or rupture of extensor carpi radialis.

5- What treatment has been done? And was it helpful?

Some drugs interfere with the signs of lameness (steroids) and some procedures predispose to infection of joint (exploratory puncture), and if the owner treated the animal in right manner with no response, one shouldn’t use the same method of treatment.

6- When was the animal shoed?

The nail may be driven into sensitive tissue and pulled out, remains in it, or it is close to sensitive tissue (nail bound).
B- PROCEDURE OF EXAMINATION

I-DETECTION OF LAME LIMB: -
I.1-Inspection at rest: -

Animal should be inspected during rest in order to observe the effort he makes to compensate for pain in supporting-leg lameness. This should be done at a distance, then up close, viewing the horse from all directions. From a distance the following changes could be noted:
i- Posture: -

-If the horse stands with the carpus forward and the heel raised; the carpal, posterior fetlock, and heel areas should be examined. 

-If the horse points with the affected foot, navicular disease or fracture of the extensor process of the 3rd phalanx should be expected. 

-If the forelimb is held posteriorly with flexed carpus and the toe rests on the ground, the shoulder should be examined. 

-Lameness of the elbow joint is characterized by extension of the forearm, flexion of the knee, and the foot either in the same level or posterior to the opposite member and the elbow may have dropped appearance. 

-If the limb is carried; fracture, nail punctures, severe sprains, or septic phlegmon are considered.
ii- Shifting of the weight: -

It is normal in the hind limb, but it is abnormal in the forelegs. When the animal refuses to put weight on one hind limb (rests constantly on one limb) the shifting limb should be inspected.
iii- Local abnormalities:-

At close observation each limb is observed critically and compared to its opposite member. Feet are observed for abnormal wear, hoof cracks, and heel bulb contraction. All joints and tendons are visually inspected for swelling. Muscular group of shoulder and gluteal regions should be inspected.

iv- Anatomical abnormalities (Mal conformation) :-

[image: image1.emf]Poor conformation of the limbs contributed to certain lamenesses and may actually be the cause of lameness in some cases 
*Forelimb anterior view: Both limbs should be straight and bear weight equally. A line dropped from the point of the shoulder joint should bisect the limb. The chest should be well developed and well muscled. Toes should be as far a part on the ground as the limbs are at their origin in the chest. The carpal joints should be balanced and should not deviate toward or away from one another. The cannon bone should be centered under the carpus and not to the lateral side.  

[image: image2.emf]*Forelimb side view: The shoulder should be sloppy. A line dropped from the tuber spinae of the scapula should bisect the limb as far as the fetlock and drop to a point just behind the heel. The carpus should not deviate forward or backward. Hoof wall should slope at the same angle as the pastern. Ideally the limb should form a straight column from the elbow joint to the fetlock. 
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*Hind limb posterior view: A line dropped from the point of the tuber ischii should divide the limb into equal parts. This gives equal distribution of the weight, equal bone pressure, and equal strain on collateral ligaments. 
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*Hind limb side view: A line dropped from the tuber ischii hits the point of the hock, follows the planter aspect of the metatarsus, and strike 3-4 inches behind the heel, and a line dropped from the hip strikes halfway between heel and toe. 
I.2-Inspection at motion: -
The characteristics of the gait of all limbs should be observed from a distance. In most cases it is advantageous to observe the forelimbs first and follow this with observation of the hindlimbs. The shoes if present, should be removed before examination. The main objective in exercising the horse is to identify the limb or limbs involved and the degree of lameness and incoordination in movement. To do this the horse is observed at a walk, trot, and the in some cases at a gallop. Often, the trot is the most advantageous gait for the examination because there is only one other supporting foot on the ground. In general, forelimb lamenesses are best viewed from the front and side, and hindlimb lamenesses are best observed from the side and rear. In most cases the evaluation of lameness is best carried out on hard surfaces. It provides more concussion than a softer surface. Plus, on using hard surface, the feet can be seen and heard, and the unsound limb produces less noise on landing..
This examination includes watching the horse move from the front, the side and from behind.  Also, circling the horse or having them perform figure eight's can accentuate lameness.  Look for head nodding, gait deficits, alterations in the height of the foot flight arc, phase of stride, joint flexion angle, foot placement, and symmetry in gluteal rise and duration. 
The Forelimbs:  With forelimb lameness, the head will drop when the sound foot hits the ground and rise when weight is put on the lame leg.   This is logical because the animal is attempting to minimize the stress and weight put on the affected limb.  
The hindlimbs:  With hindlimb lameness, the arc of the foot flight is often reduced.  The pelvis will rise just as the lame foot hits the ground. If the lameness is severe enough, there will be a head nod down on the contralateral forelimb as the pelvis rises.  
Grading the lameness:
The degree of lameness should be recorded. For some, simply using mild, moderate, and sever may suffice. However a more objective approach using a grading system may be more helpful. A grading system using five categories has been most commonly used:

Grade 1. The lameness is not recognizable at the walk, but is evident at the trot. 
Grade 2. The lameness is barely perceptible in the walk, and very apparent at the trot
Grade 3. The lameness is apparent at both the walk and trot.  
Grade 4. With this degree of lameness, the horse will not place the foot completely flat during weight bearing. 
Grade 5. This is a nonweight-bearing lameness.  

II-DETECTION OF SEAT OF LAMENESS: -
II.1- Palpation and Manipulation
Following observation of the animal from a distance, Close examination of the limbs by palpation is performed. In palpating, start at the bottom of the foot and make a complete examination of the entire limb.
Foot. Note the size and shape of the foot.  Compare the normal with the abnormal.  Look for any abnormal hoof wear, ring formation, heel bulb contraction, hoof wall cracks and swellings, and any other asymmetries. Palpate the coronary band for heat, swelling and pain on pressure.  Have available hoof knife and hoof testers.  Clean out the sole of the foot and search for any abnormalities, including frog atrophy, flat -footedness, or puncture wounds.  Use hoof testers on the entire sole and frog region of the foot.  Try to localize any hoof sensitivity or signs of laminitis.                       

Pastern. Palpate this region for heat and or enlargement.  Compare any suspected abnormalities with the opposite pastern. Check for any thickening of the tendons.  Rotate the joint to test for pain in the collateral ligaments. 

Fetlock. Palpate both the dorsal and palmar aspect for any thickening and swelling of the joint capsule.   Palpate the superficial and deep digital flexors for heat, pain or swelling.   Palpate the sesamoid bones and the associated ligaments.  Rotate and flex the fetlock to check the collateral ligaments and range of motion. 

Metacarpus/tarsus. Palpate the tendons on both the dorsal and palmar surfaces for any swelling, pain or heat.   Also, palpate the length of MC3/MT3 and the splint bones looking for abnormalities.  With the fetlock flexed and raised, check the suspensory ligaments and compare them to the opposite side. 

Carpus. Visualize for swelling on the dorsal and palmar surfaces.  Try to associate any swelling with a particular joint space.  Is the swelling diffuse or local?  Palpate all the regions individually.  This evaluation is most affective while the carpus is flexed.   Also, note the degree of flexion and any associated pain.  Evaluate the individual carpal bones and accessory carpal bone with thumb pressure. 

Antebrachium (Forearm). Evaluate all the soft tissues for any swelling and inflammation.  Also, palpate the bones of the region (i.e. radius) for any fractures.

Elbow. Palpate the soft tissues of the elbow joint.  Abduct the elbow and carpus to place stress on the medial support structures looking for pain. Flex and extend the elbow.  Palpate the olecranon, collateral ligaments, and distal humerus.

Shoulder. Palpate all the soft tissue of the scapulohumeral joint and look for atrophy or swelling.   Palpate the bicipital bursa region.  Flex, extend, abduct and adduct the shoulder looking for abnormalities.  Look for any atrophy in the region of the scapula. 

Tarsus. Evaluate the tarsocrural/tibiotarsal joint for any distension, thickening of the joint capsule, bone proliferation of the distal tarsal joints, distension of the tarsal sheath.  Also, look at the distal intertarsal and tarsometatarsal joints.  Also, while in that region, observe the tibia for any swelling or pain. 

Stifle. Appreciate any changes in the femoropatellar joint or distension of the joint.  Observe the associated muscles for atrophy or swelling.  Palpate the patellar ligaments.   Note the location of the patella itself, looking for any luxation.  

Femur and Hip. Examine the muscles of the region for inflammation and/or atrophy. Palpate the femur looking for fractures.   Examine the hip for asymmetry and muscle atrophy.  Measure the distance from the tuber ischii to the greater trochanter, and the tuber sacrale to the greater trochanter.  With any luxation of the hip there may be disparity in these measurements.  
             

II.2- Diagnostic Anesthesia 

            Using appropriate nerve blocks can help localize the causative area of the lameness.  To determine the specific area, begin with a block at the lowest point of the affected limb.  Remember, you DESENSITIZE everything below your nerve block, so it is safest to start distally.  One can choose either an intraarticular(into a joint) or perineural(around a nerve) nerve block.  After the nerve block, the patient is reevaluated for any changes in condition.  When alleviation of lameness is achieved, one can proceed with a diagnostic imaging of the appropriate region. 

II.3- Diagnostic imaging: -

The suspected area is examined radiographically to identify damage or changes in bony structures. Ultrasonography, nuclear scintigraphy (bone scan), or magnetic resonance imaging (MRI) are used for soft-tissue problems involving tendons, ligaments, joint surfaces, and muscle tissue. Computer tomography (CT) may be used for both tissue and bone.

II.4- synovial fluid analysis:- 

Synovial fluid sample is taken for examination to determine if infection or inflammation are present. These tests usually require laboratory evaluation before results are available.
►In some cases, one or two of these steps in the examination of lameness may allow the veterinarian to make a diagnose and determine treatment. In other cases, all of these factors will need to be considered and additional steps taken based on the over-all condition of the horse, the severity of the lameness, and the horse owner's plans for the horse.

A thorough lameness workup with the development of related rehabilitations regimens can be complicated and time-consuming. Owners should make sure they understand what is causing the lameness, the prognosis for recovery, and the medications, exercises, therapies and other requirements to restore the lame horse to its best possible condition.
I- LAMENESS IN THE FORELIMB
AFFECTIONS OF THE SHOULDER
Lameness attributable to the shoulder region of horses is not as common as lesions affecting the distal limb. Diagnosis of shoulder lameness can be challenging because mild lameness may be difficult to localize. Horses with a shoulder lesion causing lameness may exhibit a gait abnormality during the weight-bearing (support) or non–weight-bearing (swing) phase of the stride. Pain associated with the weight-bearing phase of the stride may cause the horse to bear less weight on the affected limb when compared with the unaffected limb. Shoulder pain associated with the swing phase of the stride generally results in shortening of the stride to minimize shoulder extension and flexion. It has been suggested that horses with lameness originating from the shoulder are often more lame when the affected limb is on the outside of a circle. A horse may circumduct the affected limb to decrease the amount of shoulder flexion required to advance the limb. Additionally, deep palpation and/or manipulation of the limb may cause pain. Response to intrasynovial anesthesia varies, depending on the type and specific location of the lesion.
1- Suprascapular nerve paralysis or shoulder slip (Sweeny or atrophy of the supraspinatus and infraspinatus muscles)
Definition: 
General term refers to atrophy of muscular group, but commonly applied to atrophy of supra and infraspinatus muscles as a result of paralysis of suprascapular nerve. 
Etiology:

1-Muscular disuse due to lameness

2-Injury of suprascapular nerve as a result of 

a-Direct trauma to the point of the shoulder 

b-Overstretching of the nerve during sudden backward thrust of the limb

Signs:

1-Muscular atrophy         

2-Prominance of the shoulder joint and scapular spine with flattened shoulder area

3-Outward rotation of the shoulder during progression

4-Imperfect extension of the joint (slight flexion)

Diagnosis: 
The condition must be determined whether due to nerve paralysis or disuse of the limb (attitude during motion) 

1-Signs                                                      

2-Examination

Treatment: 
There is no known treatment of the condition when it is due to injury of the nerve, but the following can be tried to stimulate circulation;

1-Application of antiphlogistic packs                 

2-Heat application               

3-Ultrasound

4-Blistering and firing

5-Subcutaneous injection of irritants for cosmetic stimulation of scar formation and normal appearance of shoulder

6-Prophylactic surgical notching of the scapula under the nerve

Prognosis: 

Guarded to unfavorable according to the extent of nerve regeneration (after 6 months) 
2- Bicipital bursitis or Inflammation of the intertubercular bursa
Definition: 
Acute or chronic inflammation of the bicipital bursa (between biceps brachii tendon and bicipital groove of the humerus), it is true bursitis.
Etiology:
1-Severe trauma to the point of the shoulder.

2-Infection of the bursa (open wound, injection, or septicemia)
3- Over exertion of the biceps muscles during pulling a heavy load.
Signs:
►At rest
1-Swelling at the point of the shoulder (bursa) 

2-The foot is posterior to its normal position and the animal rests on toe (raised heel) in less severe cases
3-Dropped elbow if the inflammation is severe or if the radial nerve is involved too
►At motion or examination
4-Pain on pulling the limb upward and backward

5-Fixation of the shoulder joint during progression

6-Lifting the head during advancing, to make minimal flexion of the shoulder joint

7-Low arc of foot in flight (imperfect flexion of the limb) and short anterior phase of stride

8-Stumbling as a result of low arc of foot in flight, short anterior phase of stride, and too soon landing on the toe

9-Mild cases have signs like navicular disease

10-In severe cases, the limb is used only during backing

11-Circumduction of the limb to over come the difficulty of advancing the limb

12-Increased lameness on rough or uneven ground surface.

Diagnosis:

1-Signs

2-Differential diagnosis from 

a-Navicular disease (posterior digital nerve block)

b-Fracture of lateral tuberosity of the humerus, tuber scapulae, or tuber spinae 

c-Sweeny because it has relative large joint
Treatment:

1-Rest                  

2-Parenteral and local injection of the bursa with corticoid (5 times week interval) if it is noninfectious

3-Counter irritation by blistering, injection of irritants, or firing
4- In cases of septic bursitis injection of antibiotics locally and systemically can be used.
Prognosis:

Guarded to unfavorable (especially when it is chronic case due to permanent changes)

3-Sprain and rupture of muscles and tendons of the shoulder
Etiology:

1-Over stretching due to accidents

2-Exagerated muscular effort

3-Severe contusion

Signs:

1-Local inflammation

2-Shoulder lameness

3-Gap of muscular ends with hematoma if the muscle ruptured

Treatment: 

A-Recent cases

Rest, cold application, and astringents, followed by hot application and massage with linaments.

B-Old cases

1-Counter irritation

2-treatment of persistent hematoma

4-Inflammation of tendon and bursa of infraspinatus muscle
Most commonly affect animals with base-narrow

Signs:

1-Abduction of the entire limb (supporting leg lameness) to relief tension on the tendon

2-Local signs of inflammation

5- Dislocation of the shoulder
Etiology:

- Sever trauma, such as that caused by a fall
Signs:

1-Sudden severe shoulder lameness

2-Difficult manual extension or flexion and easy manual abduction and adduction of the joint

3-Shortening of the leg

Treatment:

Reduction and rest

6-Arthritis of shoulder joint or Omarthritis
Etiology:

1- Fracture of lateral tuberosity of the humerus or tuber scapulae of the scapula. Usually it is small and stability of the joint can be retained but irritation by bone fragments causes persistent lameness

2- Trauma                

3- Unknown cause osteochondritis dissecans (aseptic necrosis) in young horses, it causes damage and chronic osteoarthritis of the joint

Signs: 
Typical signs of shoulder lameness, and highly variable (severe in early stages and mild in chronic cases)

►At rest

1-The foot is posterior to the opposite sound one during rest

2-Obvious swelling of the shoulder in some cases (it is difficult to detect that in most cases)

►At motion or examination

3-Holding the head to the affected side when advancing the limb

4-Circumduction to avoid flexion of the shoulder            

5-Fixation of the shoulder joint 

Diagnosis:

1-Signs                                                                                   

2-Radiographs

3- Intra-articular analgesia of the shoulder joint

Treatment:

1-Injection of the joint with corticoid for temporary relief

2-No treatment will be helpful, if osteoarthritis is due to joint trauma 

3-Surgical removal of small chip fracture of the lateral tuberosity of the humerus

7- Rupture of pectorals muscle
Etiology:

1-Violent abduction of the limb

2-Outward slipping

Signs:

1-Lameness with marked abduction of the limb and shoulder

2-Wide separation of the shoulder point from the thorax

AFFECTIONS OF THE ELBOW AND FOREARM
1- Radial paralysis
Definition: 
Inactivation of extensors of elbow, carpal, and digital joints and lateral flexor of the carpus (ulnaris lateralis), as a result of injury to radial nerve. The condition is usually temporary and the greatest danger is the additional injury to the limb while it is not functioning  

Etiology:
1-Trauma of the radial nerve as it crosses musculospiral groove

2-Fracture of the humerus 

3-Prolonged lateral recumbency on hard surface 

4-Myositis of triceps

Signs: 
Varies depending upon the degree of injury of the nerve but it is characteristic when the nerve supply of digit extensors is injured. 
►At rest
1-The limb appears longer due to relaxation of elbow muscles and extensors of the digit 

2-If the innervation of triceps is involved the elbow is extended and dropped (dropped elbow appearance) with flexion of digit. 
►At motion or examination

3-In mild cases, the horse moves with mild lameness but he may stumbles as the toe doesn’t land flat

4-Dragging of the leg may lead to wearing of the anterior surface of fetlock 

5-The horse can’t advance the limb to put weight on foot but he can bear weight on foot with no difficulty if the limb is put under him. If the entire brachial plexus is injured, both flexors and extensors are involved and the animal can’t bear weight on the limb 

Diagnosis:

1-History 

2-Signs

3-Radiology (in case of fracture humerus)

Treatment:

1-In most cases treatment is of no value and light plaster cast (changed every 2-3 weeks) can be used to prevent further injury, contraction of flexors of the carpus and digit, and to protect the anterior surface of the fetlock. Generally 6 months should be allowed fore recovery  

2-Manual massage of the muscles of the limb 

3-Surgical correction in case of humeral fracture (no sooner than 8 weeks and no longer than12 weeks, post injury) either by dissection of the nerve from adhesion or by anastamosis.

4- Prophylactic prevention during recumbency by proper padding under the shoulder region. 

Prognosis:

*Guarded in mild cases                           *Unfavorable in severe cases 

2-Fracture of ulnar (Olecranon) process
Etiology: 
Trauma 

Signs: 
Most cases show signs similar to radial paralysis in the form of acute disability of the limb 
1-The animal is unable to flex the elbow and can’t bear weight on affected limb 

2-The elbow joint appears to be dropped 

3-Bone crepitation and pain on manual manipulation, and pain will be greater when the ulna is fractured near articulation than through the proximal end of the olecranon 

Diagnosis: 

1-Signs                                     

2-Examination                                    

3-Radiographs 

Treatment:

1-Rest with sling for 6 weeks if there is no bone separation 

2-Surgical reduction (if there is separation of the bone fragments), and it should be followed by rest for 6 weeks. The great force of triceps on olecranon can bend bone plate, pin, or screw 

3- Rupture of the medial collateral ligament of the elbow joint
Etiology:

1-Severe adduction of the limb by the animal                

2-Severe abduction of the limb by the owner 

Signs:

1-Acute pain in the limb that diminishes after 24 hours 

2-Outward movement of the limb, from the elbow and downward, during progression 

3-Pathognomonic sign is the opening of the medial side of the elbow joint that can be palpated on adduction of the foot and pushing in of the elbow joint 

Treatment: 

Rest and sling for 6 weeks 

Prognosis:

*Guarded to unfavorable 

4-Bursitis of elbow point, Capped elbow, Olecranon bursitis, or Shoe boil
Definition: 
Acquired bursitis of the olecranon bursa due to repeat trauma by the shoe on the affected limb either during motion or lying down. 

Etiology: 
Trauma
Signs:
1-Prominent swelling at the point of the olecranon process of the ulna 

2-The swelling is serous in early stages and fibrous in chronic cases 

3-Lameness is not present or very mild 

Treatment:
►Acute cases  
Injection of the bursa and surrounding tissue with corticoid 2-3 times weekly 
►Chronic cases
1-Blistering or firing (ineffective due to deposition of more fibrous tissue)

2-Surgical excision (incision line curved laterally over the bursa), preceded by injection with 3% Copper sulfate 4-5 days prior to surgery for easy dissection, and followed by cross tying for 10 days

AFFECTIONS OF THE CARPUS 
1-Anterior deviation of the carpal joint, Bucked or Goat knees, or Knee sprung
Definition: 
Deformity of the carpal joint leading to alteration of articulations and consistent partial flexion of the carpus

Etiology:

1-Congenital                                                               

2-Mineral and vitamin deficiency 

3-Traumatic inactivity of extensors with contraction of flexors (ulnaris lateralis and flexor carpi ulnaris muscles, and superficial and deep flexor tendons) 

4-Chronic injury to suspensory ligament, superficial or deep flexor tendons, or heel, predisposing the horse to rest the carpus forward and contraction of tendons 

5-Chronic arthritis of the carpus with flexion of the carpus may predispose to contraction of flexor muscles and tendons 

Signs: 
Vary according to severity 

1-Unilateral or bilateral, forward deviation or flexion of the carpus to some degree 

2-Shortening of the anterior phase of stride 

3-The horse may fall to the carpal joint while standing or walking 

4-The carpal joint may be unable to support its share of weight leading to damage of other areas 

5-Knuckling of the fetlock in some cases when there is contraction of flexor tendons 

Treatment:
►Foals (congenital cases)
1-If the condition is not severe, and the foal doesn’t knuckle over the carpus and able to put the foot flat on the ground, correction of nutrition will be enough (Most foals straighten up by the 6th month)

2-If lateral or medial deviation is present the foal should be subjected to corrective procedures 

3-If the condition is severe or associated with lateral or medial deviation the animal should be treated by plaster cast for 2 weeks, removed for 2 weeks to allow the animal to over come the muscular disuse atrophy, and application of another cast for 2 weeks if it is necessary.

4-Surgical correction, by tenotomy of tendons of ulnaris lateralis and flexor carpi ulnaris, if the condition is severe and doesn’t response to plaster cast. This is followed by bandage for 10 days and rest of 2 months. If the limbs don’t straighten after the operation, plaster cast for 2 weeks. The success rate is low as a result of deformity of carpal bones, and contraction of superficial and deep flexor tendons, suspensory ligament, and tendons of ulnaris lateralis and flexor carpi ulnaris.
►Acquired cases

1-Correction of the original pathological changes if it is not chronic (flexor tendons, suspensory ligament, foot, or carpus)

2-Surgical correction by tenotomy as foals, and it has higher success rate than in foals. 

Prognosis:

*Guarded in all acquired cases 

*Unfavorable in severe congenital type 

*Favorable in mild congenital type if the nutrition is corrected 

2-Medial (Knock knees) or lateral (bowed knees) deviation of the carpus, and medial and lateral deviation of tarsal joint
Etiology: 

1-Congenital                      

2-Nutritional 

Treatment:

The animal should be treated in time to avoid damage of carpal or tarsal bones, and it is important to straighten the distal epiphyseal line

1-If the foal is young (up to 3 week-old) and deviation is severe or aseptic necrosis is present, plaster cast can be used for 2 weeks, removed for 2 weeks to over come muscular atrophy, then another cast applied for 2 weeks if the 1st cast doesn’t straighten the limb. After removal of the cast, the foal may has weakened flexor tendons and dropped fetlock, so he should be confined to box stall until the flexor tendons strengthen and the fetlock raise, then exercise can be started 

2-Braces with hinge joints can be used for knock knees, and it cause less muscular atrophy than cast 

3-If the condition is associated with damage to the epiphyseal growth center on the lateral side and the animal over two months age, epiphyseal staples can be used on the convex side, followed by pressure bandage for 2 weeks, removal of the staples as soon as the limb straighten, and pressure bandage for 3 weeks. The time at which staples are used differ according to epiphyseal closure time  

4-Corrective trimming of the hoof wall every 2 weeks, with all of the mentioned above. 
Differential diagnosis:

 From lateral deviation of the tarsus as a result of looseness of lateral collateral ligament (the limb can be pushed to normal position by hand) and it can be treated by cast for month

Prognosis:

*Guarded in all cases 

3-Hygroma of the carpus
Definition:
Evenly distributed synovial swelling over the anterior aspect of the carpus due to acquired bursitis. The tendon sheath of extensor carpi radials and common digital extensor may be involved  
Etiology: 
Repeated trauma 

Signs: 
Evenly distributed synovial swelling over the anterior aspect of the carpus 

Differential diagnosis:

1-Synovial hernia of the radiocarpal or intercarpal joint capsule (irregular outline and doesn’t uniformly cover the carpus)

2-Distention of common or lateral digital extensor tendon sheaths

Treatment:

1-Local injection with corticoid 3-5 times weekly interval, followed by counter pressure (elastic bandage) to promote adhesion between skin and underlying tissue 

2-Incision, drain, and daily swap with tincture of iodine                           

3-Blistering and firing, or injection with Lugol’s iodine (of low value)

4-Surgical removal of the longstanding thick synovial lining of the bursa, followed by pressure bandage for month 

Prognosis:

*Guarded to favorable. 

*Unfavorable in old cases as a result of fibrous tissue formation, doesn’t response to corticoid therapy, require surgical drainage or removal. 

4-Carpitis, Popped knee, or traumatic arthritis of the carpus
Definition: 
Acute or chronic inflammation of the carpal joint including joint capsule, associated carpal ligaments, and carpal bones. Early stages are serous but later on severe osteoarthritis may involve the joint (if it is not treated properly, the injury is severe, or the trauma is repeated) and new bone growth may develop on the non-articular surface as a result of injury to the insertions of the ligaments or the capsule.
Etiology:

1-Bad conformation like calf knees or bench knees                          

2-Repeat concussion like racing 

3-Repeat trauma to hard objects leading to formation new bone growth 

Signs: 
►Acute cases

1-Evidence of supporting and swinging-leg lameness 

2-Slight flexion and swelling of the carpus during rest (due to distension of joint capsule and periarticular structures) 

3-Short anterior phase of stride during motion due to reduced carpal flexion 

►Chronic cases

1-Lameness may be not evident in walk but appears on trotting. 

2- New bone growth on the anterior surface of the carpus including distal end of the radius, proximal and distal rows of carpal bones, and proximal end of cannon, as a result of periostitis either due to pulling of the joint capsule attachment or intercarpal ligaments. This may be associated with irreversible changes in the cartilage if osteoarthritis is present. 
3-Crepitation can be detected by thumb pressure. 

Diagnosis:

1-Signs 

2-Examination (flexed carpus)

3-Radiographs for determination of presence of new bone growth, extent of the lesion, and for differential diagnosis from fracture of radial and 3d carpal bones 

4-Differential diagnosis from fractures of radial or 3rd carpal bones.

Treatment: 
Treatment of selected cases is based on radiographic picture. It is not successful if bone growth is present on articular surface.

1-Three corticoid injection, weekly interval, followed by bandage for 2 weeks, and rest for 4 months can be used for treatment of acute or serous arthritis with no bony growth. If there is bony growth, temporary relief can be achieved.

2-Blistering and firing of new bone growths, after subsidence of acute signs, if it does not involve articular surface. Firing should be followed leg paint for 3 weeks and 6 months rest.

3-Treatment by firing is not often successful if new bone growths encroach the articular surface. These cases can be treated by surgical removal of the new bone growth with smoothing the bone surface, followed by cast for a week, pressure bandage for a month, and rest for 6 months.

Prognosis:

*Guarded to favorable in early cases with good conformation 

*Guarded if new bone growth doesn’t encroach articular surface  

*Unfavorable if the new bone growth encroaches articular surface or the condition is due to bad conformation 

5-Fracture of carpal bones

Definition: 
Fracture commonly affects the radial or 3rd carpal bones, and rarely the intermediate carpal bone. The radial and intermediate carpal bones usually show chip fracture of the anterior proximal or distal ends. Chip fractures of the distal end of the radius or the proximal end of the cannon bone may occur too. 

Etiology: 

1-Trauma                                                                   

2-Bad conformation like calf knee 

3-Over extension of the joint.

Signs: 
Similar to those of carpitis
1- Heat, pain, and swelling of the carpal joint, and lameness. 

2-Hard prominent swelling over the anterior-medial aspect of the joint in old cases

3-No improvement with firing

Diagnosis: 

1-Signs and examination                                                     

2-Radiographs 

Treatment: 

1-Surgical removal of small fragments.

2-Surgical fixation of large fragments with bone screw. 

Both are made as soon as 2 weeks after injury, and should be followed by bandage for a week, elastic bandage for a month, and rest for 6 months. 

Prognosis:
*Good prognosis in most cases 

*Unfavorable if the joint has excessive periosteal bone growth (especially if it encroaches articular surface) or previously injected with corticoid. 

6-Fracture of accessory carpal bone

Fracture of this bone usually shows separation as a result of pulling of the bone by flexor carpi ulnaris and ulnaris lateralis, while the articular portion of the bone is firmly attached by the accessory carpal ligaments. 

Etiology: 

1-Trauma                                                          

2-Stress by tendinous attachments to the bone 

Signs: 
Lameness is not acute                                   

1-The animal can’t put full weight on the limb soon after injury 

2-Distention of carpal sheath and pain on flexion 

3-Crepitation before occurrence of swelling or separation of the bone fragments by pulling 

Diagnosis:  

1-Signs and examination                                    

2-Radiographs 

Treatment:

1-Injection of carpal sheath with corticoid, followed by 6 months rest

2-Plaster cast if the case is recent

3-Surgical removal of small fragment or fixation of large fragment by bone screw 

4-Surgical relief of carpal canal constriction 

Prognosis:

*Guarded to unfavorable 

7-Rupture of extensor carpi radials tendon
Etiology: 

1-Trauma                                                                

2-Over flexion of the carpal joint 

Signs:

1-Atrophy of the muscular portion of extensor carpi radials in old cases 

2-Considerable flexion of the carpus of the affected limb than the sound one 

3-Extension is accomplished by common and lateral digital extensors 

4-Absence of extensor carpi radials tendon on the anterior surface of the carpus 

Treatment:
►Recent cases 
Surgical suturing of the two ends of the tendon, followed by cast for 6 weeks 
►Old cases

Extensor carpi obliqus tendon can be used for substitution of extensor carpi radials tendon 

Prognosis:

*Unfavorable 

AFFECTIONS OF THE METACARPUS/METATARSUS 
1-Contraction of digital flexor tendons
Definition: 
Congenital or acquired contraction of the superficial and/ or deep flexor tendons. Congenital form may be associated with contraction of suspensory ligament too. 

Etiology:

1-Congenital (bilateral)                                               

2-Nutritional (bilateral) 

3-Acquired after injury and disuse of the limb (unilateral)  

Signs:

A-Superficial flexor tendon alone

Knuckling of the fetlock and pastern areas forward (Cocked ankles, dorsal rotation of fetlock and pastern joints, or upright pastern)  

B-Deep flexor tendon

It is rare alone, but it is characterized by inability to put the heel on the ground (lift the heal) 

C-Deep flexor tendon and suspensory ligament

The animal may walk on the dorsal surface of fetlock joint and open the joint

Treatment:

1-Correction of diet if it is the cause 

2-No need for treatment of mild congenital cases  

3-No need for surgical treatment if the foot put flat on the ground and the animals improves

4-Plaster cast for 2 weeks if it is difficult to put the foot flat on the ground, and there is severe knuckling of the fetlock and pastern. Cast weakens the tendons and it is helpful 

5-Surgery can be performed later if the animal doesn’t response to cast  

a-Tenotomy of the superficial tendon if the heel remains on the ground during standing 

b-Tenotomy of both flexor tendons (two sites, one for each tendon to avoid adhesion) if the heel can’t be put to the ground or the animal walk on the fetlock joint. 

Tenotomy should be followed by padding and application of plaster cast 2 weeks. 

Prognosis:

*Favorable in cases not require tenotomy                                   

*Guarded for cases require tenotomy 

*Unfavorable if the problem persists after tenotomy, as it indicates contraction of suspensory ligament too, but it shouldn’t be severed, or if the fetlock joint is opened and suppurative arthritis is present.

2-Tendosynovitis, bowed tendon, tendinitis, or tendovaginitis
Definition: 
Inflammation of the superficial (more common) and/ or deep flexor tendons and their tendon sheath. The lesion may develop at the upper part of the tendon just below the carpus, at the middle 3rd of the metacarpal bone (no tendon sheath and the condition is just tendinitis), or at the lower 3rd of the metacarpal bone and may include the volar annular ligament (the deep flexor tendon may be injured below the fetlock joint along with insertions of superficial flexor tendon and distal sesamoidean ligaments). The injury may affect the upper or the lower areas alone but usually not in the middle area alone.  When injured tissues are replaced with fibrous tissue, the tendons will never have their normal elasticity and strength again. The superficial tendon is more commonly affected than the deep one.  
Etiology: 

A-Predisposing causes 
	1-Speed and exertion 

2-Long weak pasterns                

3-Forced training procedures

4-Muscular fatigue near the end of long race 
	6-Too long toes           

5-Improper shoeing          

7-Tight-fitting bandage  




B-Inciting causes

Severe strain to the flexor tendon 

Signs:

►Acute form 

It may occur in conjunction with injury to suspensory ligament, and characterized by;

1-Forward position of the carpal joint with elevated heel during rest  

2-Severe lameness, diffuse swelling over the affected area, and heat and pain on palpation (even months after injury) 

3-The animal doesn’t allow the fetlock to drop during motion but if the tendon fibers are torn, the fetlock will drop abnormally 

►Chronic form

1-Fibrosis (firm prominent swelling), and various degrees of heat, pain, and lameness according to the extent of healing.

2-No lameness in walking or trotting but it is evident during hard work 

3-If the volar annular ligament is involved, it will contract leading to persistent lameness and chronic swelling of the tendon sheath above the sesamoid bones (notching) 

Differential diagnosis:

1-Injury of suspensory ligament (palpation)

2-Fractures of proximal sesamoidean bones (radiographs)

Treatment:

►Acute form 

Rest (1 year), parenteral corticoid (10 days), plaster cast (14 days), and supporting bandage with antiphlogistic packs (30 days) 

►Chronic form 
When fibrosis ensues, little can be done            

1-Blistering and firing (low value)

2-Local injection with irritants like iodine preparations or promazine and 50% dextrose 

3-Corrective shoeing with raised heel (not longer than 10 weeks to avoid contraction of the tendon) 

4-Surgical treatment 

a- Cutting of the volar annular ligament to relieve pressure if the ligament is constricted 

b- If only the superficial or deep flexor tendons are affected, the center of the lesion is incised longitudinally through the depth of the tendon and sutured, this is followed by cast (2 weeks), then another cast (6 weeks), and rest (8 months).

Prognosis:

*Unfavorable generally as a result of possibility of recurrence, strictly if scar tissue is present like chronic cases, or if the condition is accompanied by tearing of suspensory ligament or fracture of sesamoidean bones 

*Better if the case is recent and treated by corticoid and cast 

3-Metacarpal periostitis, bucked shins, or sore shins
Definition: 
Periostitis of the dorsal surface of the 3rd metacarpal bone 

Etiology: 

1-Concussion in young horses (bilateral)            

2-Trauma (unilateral)          

3-Fracture 

Signs:

1-Shifting weight between the two forelimbs (when it is bilateral), or resting the affected limb (if it is unilateral) 

2-Painful warm swelling on the dorsal surface of cannon bone, with subcutaneous edema 

3-Short anterior phase of stride 

4-Lameness increases with exercise                                                      

Diagnosis: 

1-Signs and examination                                 

2-Radiographs for detection of fracture 

Treatment:

1-Rest for a month                  

2-Corticoid injection with bandage 

3-Antiphlogistic packs and cold applications during 1st or 2nd day 

4-Firing in old cases (after 10 days) 

Prognosis:

*Favorable if it is recent and the animal treated in proper manner 

4 -Splints
Definition: 
Disease of young horses most commonly on the medial aspect between the 2nd and 3rd metacarpal bones, 3 inches below the carpal joint, in the form of one large or number of smaller hard swellings 
Etiology: 

1-Irritation or disturbance to the interosseous ligament between 2nd and 3rd or 3rd and 4th metacarpal bones in young horses as a result of hard training, poor conformation (off-set knee or base narrow toe-out), or malnutrition. 

2-It may ensue as a result of direct trauma like blows or interference. 

Signs:
1-Lameness (may be not evident in walk) that is clear on trotting or on hard ground 

2-Heat, pain, and swelling over the affected area 

3-If the new bone growth encroaches the carpal joint, it will lead to arthritis, and if it encroaches suspensory ligament, it will lead to chronic lameness.

Diagnosis:

1-Signs and examination 

2-Radiographs, for differentiation from fractured splint bone, and to determine if new bone growth encroaches the carpal joint or the suspensory ligament 

Treatment:

1-Rest for a month 

2-Hot and cold applications followed by antiphlogistic packs with bandaging 

3-Injection with corticoid with bandaging     

4-Blistering and firing within two weeks of occurrence 

5-Surgical removal of the bone if it affects suspensory ligament or carpal joint (50% success rate) 

6-Correction of nutritional deficiency 

Prognosis:

*Favorable unless the exostosis affect the carpal joint or suspensory ligament, or it is due to interference 

5- Fracture of splint bone
Fracture of either the 2nd (interference) or the 4th metacarpal bones (less common and occurs due to kicking), and it confuses with splints lameness. Fracture usually involves the distal 3rd of the bone.

Etiology: 

Fracture results from external as well as internal trauma. External trauma can be result from kick, interference, direct blows from hitting another object. Internal trauma occurs from increase axial compression forces on these bones during races 
Signs:

1-Typical splints lameness that increases on exercise or trotting 

2-Heat, pain, and swelling over the affected area (more diffuse than splint and may extend over the entire length of splint bone). 

Diagnosis: 

1-Signs and examination                                              

2-Radiographs 

Treatment:

1-Don’t treat it if healing occurred (no heat, pain, or large swelling)

2-Surgical removal of the short distal fragment if it is chronic with no healing, and the remaining part should be tapered, then elastic bandage should be applied for 2 weeks. 

3-Compression, with bone screws, of short proximal fragment 

Prognosis:

*Favorable unless new bone growth encroach the suspensory ligament or he carpal joint 

6- Desmitis or sprain of suspensory ligament
Doesn’t occur alone but it is associated with injury to flexor tendons 

Etiology:

1-Trauma 

2-Injury at bifurcation of the ligament (distal 3rd of metacarpal), due to over extension of fetlock

3-Injury of the attachment of the ligament to the sesamoid bones as a result of stress near the end of race, leading to periostitis and sesamoiditis. 

Signs:

►Acute form

1-Lameness is similar to tendosynovitis and characterized by acute nature and swelling in early stage 

2-Forward holding of the carpus and fetlock with light resting of the heel on the ground 

3-Animal doesn’t allow the fetlock to descend to its normal level during motion 

►Chronic form

Fibrosis and swelling of the ligament, or at its attachment to sesamoid bones  

Diagnosis:

1-Signs and examination 

2-Radiographs for detection of injury of the sesamoid bone as a result of injury to the insertion of suspensory ligament to the bone (new bone growth after 30 days of injury)  

Treatment:

►Recent form 

1-Antiphlogestic backs to reduce swelling

2-Cast for 2-4 weeks, parenteral corticoid for 10 days, supporting elastic bandage for a month and antiphlogestic backs after removal of the cast, and rest for 6-12 months. 

►Chronic form

There is little treatment that is effective, because of the possibility of reinjury of ligament as a result of fibrosis, loss of elasticity, and adhesion to surrounding tissues.  

1-Firing and blistering with rest for a year may be tried (low value)

2-Surgical longitudinal incision of the affected branch, cast for 2 weeks followed by another cast for 6 weeks, mild exercise, and no racing before 8 months. The explanation of such surgery is the increased circulation and better healing after incision of the injured ligament. 

Prognosis:

*Unfavorable as reinjury may occur 
7-Traumatic division of digital extensor tendons

Definition: 

Division of common and/ or lateral digital extensor tendons in the forelimb (from the carpus to the fetlock), or long and/ or lateral digital extensor tendon in hind limb (below the hock) 

Etiology: 

Wire cuts 

Signs:

1-Inability to extend the toe or to bear weight 

2-The animal can bear weight if the limb is put down him 

3-Forcing of the anterior surface of the fetlock to the ground 

Treatment: 

No need for suturing the tendon (good regeneration) 

1-Treatment of the wound                   

2-Application of case 4-6 weeks 

3-Corrective shoeing by using long toe (7 cm) to which a metal bar is welded and fixed to the padded limb to keep the limb extended, and the bar can be removed later on but the toe extension should be kept for 4 months 

Prognosis:

*Guarded to favorable 

8-Traumatic division of digital flexor tendons

Definition: 

It is division of the digital flexor tendon between the carpus or the tarsus and fetlock. The great difficulty is the reestablishing of the gliding surface of the tendon  

Etiology:

1-Trauma                  

2-Overstretching 

Signs:

1-Presence of wound, and if the wound is old, it predisposes to suppurative tendinitis with swelling of the limb (variable size). This increases scar formation and lower chance of full recovery 

2-Severe lameness 

3-Tendons that may rupture are superficial tendon; superficial and deep tendons; superficial and deep tendons, and suspensory ligament; and inferior check ligament if the wound ensues above the middle of the metacarpus 

a-Superficial tendon

It is characterized by dropping of the fetlock without hitting the ground  

b-Deep tendon

It ensues as a result of laceration below the distal end of the 1st phalanx 

c-Superficial and deep tendons

The toe comes up to air when the limb is placed in ground, with dropping of the fetlock 

d-Superficial and deep tendons, and suspensory ligament

The fetlock rests on the ground 

Diagnosis:

1-Signs                                                              

2-Examination and probing of the wound 

Treatment:

1-Euthansia if both superficial and deep flexors are lacerated 

2-If the superficial tendon is severed and the wound is fresh, the tendon should be sutured, application of local antibiotic and anti-inflammatory to the tendon sheath, application of cast with flexion of the fetlock for 6 weeks, and using fetlock-supporting shoe 

3-If both flexors are severed with or without inferior check ligament, the tendons are sutured, cast is applied with flexion of the fetlock for 6 weeks, and supportive bandage and fetlock-supporting shoe are used for 4 months followed by shoe with 6 cm trailers on the heels (shorter in forelimb) 

Prognosis:

*Guarded                  

*Unfavorable if both flexors and suspensory, or suppurative tendinitis present  

AFFECTIONS OF THE FETLOCK 
1-Longitudinal articular fractures of the 3rd metacarpal bone into fetlock joint
Etiology: 
Trauma especially during running 

Signs:

1-Swelling of the fetlock joint and its capsule especially between suspensory ligament and cannon bone at the level of sesamoid bones and pain can be detected by pressing this area. 

2-There is no crepitation, and signs of lameness are not severe (lameness is similar to that of osselets or chip fracture of the 1st phalanx into the fetlock) but evident on trotting. 

Diagnosis:

1-Signs and examination                         

2-Radiographs 

Treatment:

1-Plaster cast without padding for 6 weeks (if there is no displacement of the fragment) 

2-Bone screws followed by plaster cast for 6 weeks (if there is displacement of the fragments)

Prognosis:

*Guarded 

*Better when there is no separation, and generally, regeneration of the tissue in this area is good 

2-Traumatic arthritis of the fetlock or Osselets

Definition: 
Traumatic arthritis of the fetlock joint, commonly affects the forelegs of young horses, once it appear it will affect the horse for several years, it starts serous (green osselets) and end with new bone growth, and it may lead to;
1-Periostitis and new bone formation at the anterior distal end of the metacarpal bone and anterior proximal end of the 1st phalanx (most common) as a result of stress on the fibrous portion of the joint capsule (pulling of the attachment of the capsule during flexion)  

2-Thickening of the dorsal fibrous portion of joint capsule 

3-Inflammation of the lateral digital extensor tendon with periostitis at its attachment to the anteriorlateral surface of the 1st phalanx 

4-Ulceration of the articular cartilage in chronic cases 

Etiology:

1-Mainly concussion                                    

2-Upright pastern that may lead to navicular disease too 

Signs:

1-In bilateral affection, the horse has choppy gait (similar to shoulder lameness), while lameness is clear in unilateral affection and animal may point with the affected limb. 

2-Lameness increases with exercise 

3-Distension of volar pouch of the joint capsule between suspensory ligament and cannon bone 

4-Firm, hot, painful swelling on the anterior aspect of the fetlock joint (similar to new bone growth) as a result of thickening of the fibrous portion of the joint capsule 

5-Periostitis and osteitis at the distal portion of the metacarpal bone and the proximal end of the 1st phalanx. If this new bone growth involves the articular surface, osteoarthritis ensues 

Diagnosis:

1-Signs and presence of hot painful swelling on the anterior aspect of the fetlock joint 

2-Radiographs should be taken to determine 

a-The location and extent of the new bone growth (cannon and 1st phalanx) 

b-Presence of osteoarthritis and calcification of the joint capsule, or presence of joint mouse 

3-Presence of navicular disease or chip fracture of the 1st phalanx should be eliminated 

Treatment:

1-Supporting bandage (2 weeks) and rest (2 months) 

2-Cold application, antiphlogistic packs, or injection of the joint capsule with corticoid (3 injections weekly interval) in recent cases            

3-Surgical removal of chip fracture 

4-Blistering and firing with 6 months rest in old cases 

Prognosis:

*Favorable if it is merely serous arthritis without new bone growth or with bone growth that not encroaching articular surface 

*Guarded if there is chip fracture of the 1st phalanx 

*Unfavorable if the bone growth involves the articular surface or the animal has upright pastern 

*Poor prognosis if the articular cartilages undergo ulceration
3- Deviation of the fetlock joint
Etiology: 
Hereditary and it should be corrected as early as possible because the epiphyses close at 6-12 month

Treatment:

1-Plaster cast (2 weeks) when the horse is 2-3 weeks old 

2-Epiphyseal stapling of convex surface (by 1:2 staples) if the horse is over 3-4 months old 

4-Fracture of the proximal sesamoid bone
Definition: 
Fracture of the proximal sesamoid bone (commonly in the forelimbs and most commonly involves the proximal portion of the bone) as a result of stress and fatigue during long race, as the fetlock joint may actually touch or hit the ground. 
Etiology: 
Most proximal sesamoid fractures occur because of excessive tensionon the suspensory apparatus.
Signs:

1-Pronounced lameness in acute stages of fracture, the horse is reluctant to bear weight on the affected limb, and he will not permit fetlock to descend to normal position. 

2-Swelling, hotness, and pain in the fetlock area. Pain exerted either on pressing the affected bone or on descending the fetlock. 

3-Tendosynovitis, which may be present, may confuse diagnosis if radiographs are not taken.

4-Desmitis of the suspensory and distal sesamoidean ligaments may occur too. 

Diagnosis:

1-Signs and examination     

2-Radiographs 

3-Differential diagnosis from tendosynovitis and sesamoiditis 

Treatment: 
Healing of the sesamoid bone is very bad and demineralization of the bone fragment can ensue 
1-If desmitis is present it should be treated too.

2-Plaster cast (3-4 months)  

a-If the bone fragments show little displacement     

b-If the fragment is more than one third the bone 

c-If the fragments are separated and the horse will not be used for racing (surgical removal is not necessary).

3-Compression bone screws when the bone fragments show little displacement and they are more than one third of the bone 

4-Surgical removal of the bone fragments when they constitute less than one third of the bone 

a-If they are separated  

b-If the fracture is old with no healing  

The surface of the remaining bone should be smoothed with curette, and after the operation, the limb should be protected with plaster cast for 10 days, and supporting wrap for month. Generally, removal of proximal fragment is more successful than removal distal one, and those over one third the bone shouldn’t be removed surgically as a result of removal of the attachment surface for the suspensory or distal sesamoid ligaments.  

Prognosis:

*Unfavorable if more than one third the bone is involved or if it is long standing without treatment 

*Guarded to favorable in case of small fragments 

5- Chip fracture of the 1st phalanx in the fetlock joint
Definition: 
Fracture of the anterior proximal end of the 1st phalanx most commonly in the forelimb medial to the common digital flexor tendon 
Etiology:
1-Direct trauma      

2-Over extension of the fetlock joint as a result of fatigue near the end of racing 

Signs: 
Similar to that of osselets 

1-Serous arthritis of the fetlock indicated by distension of the joint capsule between suspensory ligament and volar surface of the 2nd metacarpal bone.  

2-Fibrous enlargement on the anterior surface of fetlock (similar to osselets)

3-Clear lameness on the trot or exercise, it disappears after rest and reappears by work 

5-No pain on pressure on affected area but some hotness is present 

6-Permanent damage if the articular surface injured with the fragment (joint mice). Dramatic relief ensues when the caught chip fracture dislodged from the joint.   

Diagnosis:

1-History and signs           

2-Clinical examination             

3-Radiography (the most important point) 

Differential diagnosis:

From osselets and it can be differentiated by radiographs 

Treatment: 
Surgical removal of small fragment with slight flexion of the joint, followed by cast (7 days), pressure bandage (2 weeks), and rest (6 months). 

Prognosis:

*Good results obtained when surgery is performed early with no injury to the articular surface 
6-Sesamoiditis
Definition: 
Inflammation (osteitis and periostitis) of the proximal sesamoidean bones that may lead to demineralization of the bone. Suspensory ligament and distal sesamoidean ligaments may show calcification.

Etiology: 
Unusual strain on the fetlock area leading to injury to the attachment of the suspensory ligament at the dorsal aspect of the bone (impair blood supply to the bone) and injury of the attachment of the distal sesamoidean ligament to the basilar portion of the bone. 

Signs: 
Similar to that of fracture of sesamoidean bone 

1-Pain and swelling of the fetlock joint especially at the volar aspect 

2-Pain on palpation of the bone 

3-Lameness and pain are evident when the affected limb bears the weight on motion 

4-The horse doesn’t allow the fetlock to descend to its normal level 

Diagnosis:

1-Signs                                          

2-Examination 

3-Radiographs of chronic cases (over 3 weeks) are characterized by periosteal new bone growth over the convex surface of the bone, and calcification of the suspensory ligament and distal sesamoidean ligaments 

Treatment:

1-Rest in all cases to avoid fracture of the bone 

2-Reduction of inflammation by alternating cold and hot application as well as antiphlogistic packs in recent cases 

3-Recent cases can be treated by immobilization by plaster cast for 3 weeks, followed by supportive bandage 

4-Old cases can be treated by blistering, firing, or volar neurectomy 

Prognosis:

*Guarded to unfavorable depending up on the amount of periosteal reaction and new bone growth on the bone, and extent of injury to the suspensory and distal sesamoidean ligament 

7-Desmitis of distal sesamoidean ligaments
Definition:
 Inflammation and damage of the distal sesamoidean ligament  

Etiology: 
The same stress that cause damage to the suspensory or the digital flexor tendon, or it occurs in conjunction with fractured sesamoids or desmitis of the suspensory ligament 

Signs:

1-Radiographically, the middle distal sesamoidean ligament most often damaged at its bony attachment, and there is periosteal damage to the volar aspect of the middle of 1st phalanx and calcification in the middle ligament 

2-The lesion can be palpated on the distal sesamoidean ligament unless there is damage to digital flexor tendon below the fetlock (in this case, lesions of bowed tendon may be evident above the fetlock) 

Treatment: 
Similar to that of desmitis of suspensory ligament or bowed tendon 

1-Acute desmitis of the distal sesamoidean ligament (with or without damage to suspensory ligament or bowed tendon), parenteral corticoid and immobilization (plaster cast) are helpful 

2-Chronic cases associated with scar formation leading to reinjury and one year of rest may be needed for complete healing (calcification of the ligament may occur) 

Prognosis:

*Guarded as a result of possibility of reinjury, and as the ligament may never return to its normal strength once severe injuries have occurred. 

8-Windpuffs or Wind galls

Definition: 

Excessive synovial distension of joint capsule, tendon sheath, or bursa below carpus or tarsus, with no lameness, and once it appears, it remains for life 

Etiology:

1-Base narrow, or base wide

2-Nutritional deficiency in young horses                    

3-Heavy training of young horses (fetlock joint capsule, tarsal sheath, and flexor tendon sheath) 

4-Trauma 

Signs:

1-Firm fluid swelling above and anterior to sesamoidean bones between suspensory ligament and cannon bone (fetlock) 

2-Firm fluid swelling, above sesamoidean bone, between suspensory ligament and flexor tendons (flexor tendon sheath) 

3-The swelling harden with time as a result of fibrosis 

4-Signs of lameness appears only if arthritis, bursitis, tendinitis 

Treatment: 

It is neither effective nor required if there is no lameness 

1-Treatment of serous arthritis or tenosynovitis when they associate the condition 

2-No rest, but just reduction of work during its first appearance with no lameness 

3-Rest if lameness is present, with injection of corticoid and application of supportive bandage 

Prognosis:

*Favorable if there is no lameness                                          

*Guarded in presence of lameness 

9-Constriction of palmar (volar) or planter annular ligament

Constriction ensues as a result of inflammation of flexors and adhesion of annular ligament (absolute) or swelling of the tendon it self (relative) 

Etiology:

1-Trauma to flexors                     

2-Infection of flexors                         

3-Puncture wound of flexors 

Signs:

1-Thickening of superficial flexor 

2-Palpation reveals thickening and fibrosis between annular ligament and superficial flexor 

3-Distention of tendon sheath of flexors proximal to annular ligament and notching above the ergot 

4-Persistent lameness that increase with exercise and time 

5-Continuous pressure causes necrosis and sloughing of superficial flexor 

Diagnosis:

1-Signs                                                                         

2- Examination  

3-Difefrential diagnosis from low bowed tendon (recovery after rest) 

Treatment:

The only effective treatment is the resection of annular ligament and tendon sheath, application of elastic bandage, and mild exercise after 3 days to avoid adhesion 

Prognosis:

*Favorable when it is primary constriction of annular ligament without extensive changes of tendons (bowed tendon) 

AFFECTIONS OF THE DIGIT
1-Fracture of 1st and 2nd phalanx

More common affection of the hind legs as a result very sharp turns on one hind leg, and this fracture may be comminuted, chip, or longitudinal fracture 

Etiology:

1-Trauma especially with twisting of the limb                                            

2-Shoeing with heel calks 

Signs:

1-Lifting of the affected limb                     

2-Swelling over pastern area 

3-Bone prominence, similar to ring bone, over affected area in old cases 

4-Severe lameness                                     

5-Crepitation especially with comminuted fracture 

Diagnosis:

1-Sign                               

2-Examination                             

3-Radiology  

4-Differential diagnosis from dislocation of pastern (it has crepitation too) 

Treatment:

1-Supportive elastic bandage for the corresponding sound limb 

2-Application of plaster cast for 2 months (changed every 3 weeks) then, 

a-Rest for 30 days after removal of the cast  

b-Using 7 cm trailer shoe for 6 weeks after removal of the cast  

c-Full roller motion shoe if ankylosis is present 

3-Bone screw for fixation of longitudinal fracture or chip fracture, followed by cast application 

4-Arthrodesis for induction of ankylosis of the pastern joint if the joint is severely involved 

Prognosis:

*Guarded if pastern joint involved 

*Unfavorable if fracture extends to fetlock or coffin joint 

2-Ringbone or phalangeal exostosis

Definition: 
Bony exostosis (new bone growth), at the lower half of the 1st phalanx and down ward, develop as a result of periostitis and may lead to osteoarthritis or ankylosis of the pastern or coffin joints. It is common in the forefeet than hind feet. 
Classification:

A-High and low ringbone

High ringbone is a new bone growth at the distal end of the 1st phalanx and/or proximal end of the 2nd phalanx, and low ringbone is the same at the distal end of the 2nd phalanx and/or the proximal end of the 3rd phalanx 

B-Articular and periarticular ringbone

Articular ringbone is a new bone growth involving the joint surface of the pastern or coffin joint, and periarticular ringbone is a new bone growth around the joint but doesn’t involve the articular surface (common in high ringbone) 

Etiology:

1-Direct trauma like blows or wire cutting 

2-Periostitis as a result of pulling collateral ligament of the joint, joints capsule attachment to the bone, or common extensor tendon attachment to the phalanx.

3-Fracture of phalanx and if it involves the joint, ankylosis will ensue 

4-Tension on the common extensor tendon that either causes fracture or periostitis of extensor process of the 3rd phalanx after (buttress foot). 

5-Poor conformation (base narrow, base wide, or short upright pastern) 

6-Uneven spacing of the articular surface 

Signs:

1-Lameness in all gaits and on turning the animal, but sometimes it is asymptomatic especially if it is periarticular (even no heat or pain can be detected if it is chronic). 

2-Heat, swelling and pain during active ringbone 

3-If it is buttress foot, the hair on the coronary band will stand erected at the front of the foot and when it is chronic, shape of the foot changes (V-shaped foot).

4-Bilateral low articular ringbone is characterized by pointing of the feet, short anterior phase of stride (similar to navicular), and exaggerated landing on the heel. 

5-Early high ringbone may show periodic swelling and lameness that disappear with corticoid and reappear with work, and gait of these animals resembles that of laminitis.  

6-Osteoarthritis and ankylosis if it is articular ringbone (ankylosis of the pastern of the hind limb may show no lameness). 

Diagnosis:

1-Signs                       

2-Clinical examination                    

3-Radiography (the most important point) 

Treatment:

A-Acute cases 

Local injection of corticoid, application of plaster cast (4 weeks), and rest (4 months) 

B-Chronic cases
1-Blistering, firing, or arthrodesis in case of pastern ringbone for induction of ankylosis followed by plaster cast for 8 weeks  

2-Ringbone of the coffin joint can be treated either by volar neurectomy or neurectomy of the anterior and posterior digital nerve 

3-Surgical removal of the periarticular bone exostosis, if it encroaching adjacent structures (50% success) 

4-Corrective shoeing with full roller motion shoe in case of articular ringbone or ankylosis 

Prognosis:

*Guarded if it is periarticular                                                    

*Unfavorable if it is articular 

3-Rachitic ring bone

Definition: 

It is not a true ring bone, or arthritis, but it is merely fibrous tissue swelling at pastern region in foals and horses up to 2 year-old 
Etiology: 

Nutritional
Signs:

1-More than one foot involvement (both fore or hind, or both fore and hind) 

2-Lameness and joint soreness  

3-Presence of bog spavin, enlarged carpal joint, or contracted flexors 

4-No bony growth on radiographic investigation of the firm swelling 

Treatment:

Correction of diet, and response can be observed 4 weeks later 

Prognosis:

*Guarded                                             

*Unfavorable if it is old 

II-LAMENESS IN THE HIND LIMB
AFFECTIONS OF THE HIP AND THIGH 
1-Azoturia or Monday morning disease
Definition: 
Severe muscular destruction of horses kept on full feed (mainly grains) when they are not worked, and the affected muscles are usually iliopsoas, quadriceps, triceps, gluteal, and biceps femoris.

Etiology: 
Release of high amount of lactic acid from the accumulated muscular glycogen that destroys muscles with release of myoglobin, and the later alters renal function.

Signs: 
Few minutes after starting the work (15 minutes) 

1-Pain, stiffness, incoordination, muscular tremor, sweating, and inability to stand. 

2-Affected muscles become firm and painful in palpation.                                

3-Dark coffee urine. 

Diagnosis: 

1-History and signs.  

2-Differential diagnosis from thromboembolism (no coffee urine, relieve by rest, and poor circulation by palpation of femoral pulsation or by rectal palpation of iliac arteries). 

Treatment:

1-Immediate rest and tranquilization.                     

2-Reduction of acidity and flushing of the kidney.

3-Anti-inflammatory. 

2-Tying-up syndrome or Cording up
Definition: 
Muscular myopathy few minutes after the end of severe muscular exertion like racing. Affected muscles are iliopsoas, quadriceps, and gluteal. It is recurrent, associated with muscular cramp, caused by accumulation of lactic acid, and causes no muscular necrosis.

Etiology:

1-Deficiency of vitamin E and selenium  

2-Reduction of blood supply to muscles with accumulation f lactic acid 

Signs: 
Few minutes after the end of severe muscular exertion 

1-Stiffness with no normal flexion of the hind limb 

2-Rigid back with motion like back pain                 

3-Pain on pressing iliopsoas rectally 

4-Pain on pressing loin region, longissimus dorsi in lumbosacral junction, iliopsoas muscle, and in severe cases quadriceps and gluteal muscles

5-Mild myoglobinuria                                             

6-Relieve on motion for few minutes 

Diagnosis: 

1-History.                                                                

2-Clinical signs.

Treatment:

1-Reduction of 50% of grains 24 hours before racing                

2-Same line of treatment as azoturia 

3-Walk for 30 minutes                                                                

4-Muscle relaxants 

Prognosis:

*Good 

3-Myositis of psoas and longissimus dorsi muscles
Definition: 
Sequelae of azoturia or tying-up, characterized by pain in the loin region after severe muscular exertion similar to kidney trouble. 

Etiology: 
Trauma from muscular strain. 

Signs:

1-Stiff attitude of the back and both hind limbs.                     

2-Pain on pressing loin.  

3-Pain on pressing psoas muscle rectally.                               

4-Rigid abdomen.

Diagnosis:

1-Signs               

2-Examination  

3-Diferential diagnosis from 

a-Injury to sacroiliac or lumbosacral junction, or overlapping of dorsal spinous processes (seldom response permanently to treatment) 

b-Tying-up (doesn’t last several days) 

Treatment:

1-Rest up to 3 weeks post disappearance of signs          

2-Vitamin E and selenium          

3-Corticoid 

4-Overlapping of thoracic and/or lumbar dorsal spinous processes

Lameness is due to pain caused by pressure on vertical spines by enlarged proximal ends of spinous processes, and signs appear 2-3 years post injury 

Etiology: 
Trauma 

Signs:

1-The animal resents saddling and grooming                     

2-Bucking and lying down after saddling 

3-Discomfort after tightening cinch                                    

4-Pain on manual pressure over the back 

5-Palpation of the summits of spinous processes reveals irregularity 

Diagnosis:

1-Signs              

2-Exaination             

3-Radiographs (diminished space)  

4-Differential diagnosis from tying up syndrome and arthritis of spine 

Treatment:

1-Surgical removal of spine                    

2-Rest for 2 months                     

3-Hand walk for month 

Prognosis:

*Guarded 

5-Subluxation of the sacroiliac joint
During Subluxation, pain develops as a result of spasm of muscles and on healing; scar tissue replaces the healthy one and predisposes to reinjury.

Etiology: 

Twisting or high stress over the joint as a result of trauma.

Signs: 
Highly variable 

1-Variable degree of stiffness and pain in the hind limbs.                                  

2-Short anterior stride 

3-Pain on pressing tuber coxae for rotation of the pelvis or movement of the joint.

4-Pain on pressing the joint or the surrounding tissue with fingers as a result of spasm of muscles for re-establishing joint rigidity.

5-Prominence of tuber sacrale over the rump in old cases (hunter’s bumps), or movement of the tuber sacrale in recent cases. 

6-Crepitation on pressing the joint, or on rectal palpation during motion. 

Diagnosis:

1-Signs.                          

2-Exaination.                             

3-Injection of the joint with local analgesic. 

4-Differential diagnosis from pelvic fracture.

Treatment:

1-Rest for a month.  

2-Injection of the joint and the ventral sacroiliac ligament with irritant to stimulate scar formation.

Prognosis:

*Guarded 

*Favorable if the joint is solid and the injury is old with no lameness 

6-Fracture of the pelvis
Most commonly affecting shaft of the ilium, tuber coxae, symphisis pubis, or obturator foramen 

Etiology: 
Trauma 

Signs: 
Vary according to site of fracture and death may occur if iliac artery is severed.

A-Tuber coxae

1-Very little lameness             

2-Knocked down hip           

3-Protrusion of bone through skin wound 

B-Shaft of the ilium

1-Severe lameness                                                                                        

2-Lifting foot off ground 

3-Overriding of fragments causes shortening of the limb                            

4-Short anterior stride 

5-Similar signs of hip lameness during motion especially if acetabulum is involved 

C-Symphisis pubis

1-Short anterior phase of stride                                                  

2-Lameness in both hind limbs 

Diagnosis:

1-Signs        

2-Examination         

3-Differential diagnosis form Subluxation of sacroiliac joint 

4-Rectal examination during motion or rotation of pelvis may reveal crepitation or hematoma 

Treatment: 
No treatment 

1-Rest and slinging 6-8 weeks              

2-Surgical removal of bone sequestrum of tuber coxae 

3-Euthansia after one year if the animal is valuable and shows no healing 

Prognosis:

*Guarded 

7-Thrombosis of posterior aorta, iliac arteries, or femoral artery: -

Etiology: 
Strongylus vulgaris 

Signs: 
Vary according to size of thrombus 

1-Intermittent lameness increases with exercise and decreases with rest 

2-Onset of lameness depends upon size of thrombus. Large one causes early lameness after exercise (similar to azoturia), while small one needs excessive exercise to be evident 

3-Sweating, pain, and anxiety during lameness                                  

4-No sweating of affected limb 

5-Collapsed veins of the affected side 

6-Affected limb is cooler with weaker pulsation of femoral artery 

7-Supporting leg lameness if the thrombus is bilateral in aorta 

Diagnosis:

1-Signs                                                                               

2-Examination  

3-Rectal examination for strength of pulsation and presence of thrombus 

4-Differential diagnosis form azoturia (stiff hard quadriceps muscle and coffee color urine) 

Treatment:

1-Prophylactic anti parasitic              

2-Contracton of thrombus with time                    

3-Euthansia 

Prognosis:

*Guarded 

*Unfavorable in case of bilateral involvement or if the condition worsens 

8-Dislocation of the hip joint
Equines, opposite to cattle, have high incidence of fracture of the ilium than dislocation of the hip joint. The horse has both accessory and round ligaments of the hip joint, and dislocation ensues as a result of tearing of the later 

Etiology: 
Severe trauma as the head of the femur is large and the acetabulum is deep 

Signs:  

1-The femur luxates upward and forward 

2-Out ward turning of toe and stifle, and inward turning of the hock 

3-Short anterior phase of stride                                                

4-Shortening and dangling of the limb 

5-Prominence of greater trochanter                                         

6-Crepitation 

7-Luxation of the head of the femur can be detected by rectal examination 

Diagnosis:

1-Signs                        

2-Examination 

Treatment:

1-Recent cases can be treated by surgical reduction of the head of the femur into acetabulum, and if it remains in place for 3 months, the muscle will keep it in place 

2-Euthansia in chronic cases or animals that are not valuable 

Prognosis:

*Guarded to unfavorable 

9-Rupture of round ligament of hip joint

Definition: 
Tearing of the round ligament leading to greater motion of the head of the femur and osteoarthritis without Luxation 

Etiology: 
Trauma  

Signs: 
Very similar to Luxation but the limb is of the same length 

1-Toe-out, stifle-out, and hock-in 

2-Crepitation as a result of increased movement of the femur head or osteoarthritis 

Diagnosis:

1-Signs            

2-Examiation             

3-Differential diagnosis from luxation            

4-Rdaiographs 

Treatment:

Stabilization of the joint with toggle pin apparatus for horses not used for running, or for cattle 

Prognosis:

*Unfavorable 

10-Trochanteric bursitis or Whorlbone lameness
Definition: 
It is a true bursistis due to inflammation of the cartilage of the great trochanter, the bursa over the cartilage of the great trochanter, and the strong flat tendon of the middle gluteus muscle as it passes over the convexity of the trochanter major to inserts into the crest of the femur 

Etiology:

1-Trauma and bruising of the bursa              

2-Straining of the tendon 

Signs:

1-The limb is flexed at rest                          

2-Atrophy of the gluteal muscle in old cases 

3-The horse carries the leg inward and sets it down in a line between forelimbs 

4-Wearing of the inside of the toe 

5-Short stride of the affected limb forces the hind quarters to move toward sound side, so the horse travels in dog fashion 

6-If the lesion is traumatic, with fracture of he bone or the cartilage of trochanter major, persistent lameness is present 

7-Pain ensues on pressing the great trochanter 

Diagnosis:

1-Signs                           

2-Examination                         

3-Infiltration analgesia over trochanter major 

4-Differential diagnosis from inflammation of the hip joint, fracture of acetabulum, or spavin 

Treatment:

1-Injection of corticoid                                 

2-Injection of Lugol’s iodine into and around the bursa 

3-Hot Packs over affected area to relieve pain 

4-Surgery or injection of irritant is indicated in case of bone or cartilage fracture, or periostitis 

Prognosis:

*Guarded to unfavorable 

11-Femoral nerve paralysis or Crural paralysis

Definition: 
Paralysis of quadriceps femoris muscles (rectus femoris, vastus lateralis, vastus medialis, and vastus intermedius muscles), which covers the anterior and side of the femur and inserts into the patella, as a result of injury to the femoral nerve 

Etiology:

1-Azoturia                                  

2-Trauma                                        

3-Overstretching during kicking 

Signs:

1-Unable to bear weight                              

2-Atrophy of quadriceps muscles in old cases     

3-Flexion of all joints                                   

4-Dificulty in advancing limb (only by flexed hock) 

Diagnosis:

1-Signs 

2-Differential diagnosis from;

a-Lateral (true) luxation of the patella (palpation)

b-Rupture of quadriceps femoris muscle (palpation)              

c-Avulsion of tibial crest (radiographs) 

Treatment: 
No treatment 

1-Rest           

2-Injection of selenium and vitamin E           

3-Massage of muscles to prevent atrophy 

4-Mild exercise when partial retention of nerve function is obtained or in case of azoturia 

Prognosis:

*Guarded to unfavorable 

AFFECTIONS OF THE STIFLE
1-Upward patellar fixation
Definition: 
Permanent or temporary fixation of the patella, over the medial ridge of the femoral trochlea, between the medial and middle patellar ligaments 

Etiology:

1- Bad conformation as straight-leg conformation.          

2- Overstretching of the patellar ligaments from injury to the leg

3- Sudden taken out of the animal of training and confined to a stall (in equine). The sudden loss of tone of stifle muscles and ligaments allows for increase range of movement of the patella with resultant fixation

4- Excessive contraction of quadriceps muscle during hyperextension of the limb. This may occurs in slipping, jumping, kicking or forcibly pulling out of the limb from a stock.  

Signs:

1-Hind limb locked with extension of stifle and hock, and flexion of fetlock 

2-Catching of the patella especially on short circle turning toward the affected limb 

3-Dragging the front of the hoof                                      

4-Low arc of foot flight 

5-Short anterior phase stride                                            

6-Snapping sound on release of the patella 

7-In chronic cases, presence of gonitis (characterized by excess fluid or thickening of joint capsule) or chondromalacia of the patella 

Diagnosis:

1-Signs                  

2-Examination                      

3-Locking of the patella by upward outward forcing  

4-Differential diagnosis from stringhalt (examination, and absence of catching of the patella) 

Treatment: 
Medial patellar desmotomy:

 
Medial patellar desmotomy is the treatment of choice. It means transaction of the medial patellar ligament at its tibial attachment. The gait is slightly altered and 3-6 weeks should be allowed for accommodation to the functional loss of this ligament.
-The surgery is performed in standing position but also can be performed in recumbent postion.

- The area over the medial and middle patellar ligaments is clipped and prepared aseptically for surgery. Subcutaneous and deep infiltration with 10 mL of 2% lignocaine-hydrochloride was performed over the medial and middle patellar ligaments close to their insertion on the tibial crest. A 2 cm linear incision is made 0.5 cm lateral to the medial patellar ligament near its insertion on the tibial tuberosity. A blunt-end, curved bistoury is inserted vertically. The bistoury is rotated 90 degrees and the distal aspect of the medial patellar ligament was severed with a short sawing motion. The medial patellar ligament could no longer be palpated under the skin. The skin edges were apposed with #2 monofilament nylon
Prognosis:

*Favorable if it is treated before gonitis 

2- Medial and lateral luxation of the patella
This condition is usually met in dog, rarely observed in horse and cattle.

Etiology:

1- Hereditary predisposition

2- Rupture of the medial or lateral collateral patellar ligament.

Signs:

- Flexion of the stifle joint with inability to put weight on the affected limb. 
- The trochlear ridge can be palpated free from the patella. 
- The patella can be palpated medial or lateral to the stifle joint.

Treatment:

1- The patella can be fixed in its normal place by using silk sutures instead of ruptured collateral patellar ligament.

2- Opening of the femoro-patellar jointand rasping of the shallow groove between the trochlear ridges to keep the patella in place.

3-Chondromalacia of the patella
Definition: 
Degeneration of the articular cartilage of the patella 

Etiology:

1-Pressing the patella against medial trochlea of the femur during upward patellar fixation, leading to erosion of the surface of the cartilage and gonitis, and in chronic cases, thickening of the stifle joint capsule ensues 

2-Trauma to the joint 

3-Ligamentus tears like rupture of the anterior cruciate or medial collateral ligaments 

Signs:

1-Gonitis and mild stifle lameness 

2-The hip will elevate during trotting similar to hock or stifle lameness 

3-Reduced flexion of the stifle and hock                                                 

4-Short anterior phase stride 

5-Dragging of the toe                                       

6-Thickening and distention of the stifle joint capsule 

7-Crepitation or locking of the patella when forced outward upward during extension 

8-Mild reaction to spavin test as a result of gonitis 

Treatment: 
Remove the cause and reduce inflammation 

1-Corticoid injection  

2-Medial patellar desmotomy with 6 months rest for regeneration of cartilage 

3-No treatment of advanced cases 

Prognosis:

*Guarded, but if relief ensue after 6 months, the horse may remain sound 

4-Gonitis or inflammation of stifle joint
Definition: 
Serous arthritis, osteoarthritis, or suppurative arthritis of stifle joint 

Etiology: 
1- Mainly trauma as in:
-Sprain of medial or lateral collateral ligaments

Mild sprain to sprain fracture predisposing to gonitis. Rupture of the medial collateral ligament causes incapacitation and osteoarthritic changes of the joint, and damage to medial meniscus 

-Injury to anterior or posterior cruciate ligaments 

Rupture of anterior cruciate ligament predispose to damage of medial meniscus as a result of instability of the joint.
-Osteochondritis dissecans (aseptic necrosis)
-Upward fixation of the patella  

It causes gonitis, chondromalacia, and roughening of the medial trochlea of the femur 

2-Infectious arthritis
- Septicemia in foals with damage to the joint that appears later when the horse put to work 
- Penetrating wound
Signs: 
- The medial side of the joint affected more frequently than the lateral part 

-Degree of lameness varies according to severity of injury. Lameness is severe when meniscus and cruciate ligament, or collateral ligaments are involved. 

-Signs of gonitis (it is swinging and supportive leg lameness)

a-Raised heel                      

b-Forward pushing of the fetlock                 

c-Short anterior phase stride 

d-Low arc foot flight                                                            

e-Flexion of the stifle during progression      

-Rupture of collateral or cruciate ligaments predisposes to anterior-posterior movement and crepitation of the tibia, and persistent severe lameness 
-Exploratory puncture of swollen warm joint will reveal presence of pus (in case of joint ill in foal or suppurative arthritis) 

Diagnosis:

1-Signs                    

2-Examination                              

a-Swelling and thickening of the joint capsule  

b-Examination for tearing of collateral ligaments or cruciate ligament 

3-Exploratory puncture of warm, painful distention of the stifle indicating suppurative arthritis or navel ill 

4-Radiography for horses under 3 year-old for detection of osteochondritis dissecans 

5-Mild reaction to spavin test 

Treatment:

1-No treatment if the condition is due to rupture of cruciate or collateral ligaments, or osteoarthritic changes or fracture within the joint 

2-Sprain and injury to joint capsule or to ligamentous attachment without rupture can be treated by; 

a-Corticoid injection 3 times at week interval, and rest                                       

b-Blistering, firing, or injection of ligaments with irritant like sodium morrhuate 

3-If it is suppurative arthritis injection of antibiotic can be attempted 

Prognosis:

*Favorable when gonitis is due to patellar fixation with no chondromalacia 

*Guarded to unfavorable in all other cases  

5-Osteochondrosis of tibial tuberosity or Osgood Schlatter disease
Etiology:

1-Trauma to tibial crest or tension on patellar ligament attached to tibial crest 

2-Avulsion of the crest due to upward patellar fixation 

Signs:

1-Sweeling, tenderness, and pain of tibial crest after exercise 

2-Trotting like dog as a result of short stride 

3-When it is bilateral, short stride and low arc foot in flight cause the toe to be dubbed off 

4-Radiographs will show partial avulsion of the crest with bone islets on the cartilage indicating incomplete separation 

Diagnosis: 

1-Signs                                   

2-Examination                                          

3-Radiographs 

Treatment:

1-Rest for 3 months                                               

2-Drilling of tibial crest to induce inflammation 

3-Subcutaneous injection of Lugol’s iodine to hasten recovery 

Prognosis:

*Guarded 

AFFECTIONS OF THE GASKIN AND HOCK 
1-Fracture of fibula

It is unusual and rare condition and most of cases blamed to have fracture of the fibula, were merely incomplete fusion of the proximal and distal segments of the fibula 

2-Rupture of Peroneus Tertius

Definition: 
It is a rupture of the Peroneus Tertius tendon that lies between the long digital extensor and tibialis cranialis muscle. The tendon originates in common with long digital extensor from the extensor fossa of the femur, and inserts on the anterior aspect of the proximal extremity of the 3rd metatarsal bone, and fibular and 4th tarsal bones. The tendon is responsible for flexion of the hock when the stifle is flexed. When it is rupture flexion of the stifle does not cause flexion of hock joint 

Etiology: 

1-Overextension of hock joint                                  

2- Rupture is also seen during exertion in a fast start 

Signs:

►During rest:

When the limb is put down, horses will have no trouble in bearing weight and show little pain 

►During progression:
a-Portion of the limb below the hock is carried forward giving the appearance of being fractured 

b-Normal flexion of stifle with very little flexion of hock          

c-Dimpling of the Achilles tendon 

►Manual examination:
a-Dimpling of the Achilles when the limb is lift and extended manually 

b-The hock can be extended manually without extension of the stifle 

Diagnosis: 

1-Signs                                   

2-Examination 

Treatment: 
- Healing may occur spontaneously by rest for 4-6 weeks, followed by light exercise the next two months
- Tendon suture 

Prognosis:

*Guarded to favorable 

3-Rupture of Achilles tendon

Definition: 
Achilles tendon is a convenient name for the aggregates tendons in the distal part of the leg which are attached to the tuber calcis. The structure that comprise the Achilles tendon are the gastrocnemius tendon, superficial flexor tendon, semitendinosus and biceps femoris tendon (tarsal insertion of the last two muscle).
Etiology: 

1-Trauma as kick from another animal                                                               

2-Lacerated wounds 
3- Over-stretching of the tendons during jumping
Signs:

1-Limbs can’t support weight                               

2-Great difficulty in advancing the limb 

3-The hock drop to the ground or near it and the hock has excessive angulation 

4-Skin and tendon wounds when the cause is sharp trauma

5-Close rupture is characterized by firm painful swelling over the calcaneus 

Treatment:
1- Cast and sling for 2 months                               

2- Carbon fiber implantation in light weight animal

2-Euthansia in old cases 

Prognosis:

*Unfavorable 

4-Rupture of gastrocnemius tendon

Apparently, it ruptures before the superficial flexor tendon 

Etiology: 

1-Trauma          

2-Strenuous efforts at stopping         

3-Great stress to extend the hock 

Signs:

1-The horse can walk and the limb can be advanced but with abnormal hock angle 

2-Dropping of the hock to the ground with excessive angulation of the hock 

3-Inability to straighten the hind limbs when it is bilateral 

4-If the entire Achilles is involved the limb can’t support weight 

Treatment: 

1-Cast (Thomas splint) and rest with sling                                      

2-Euthansia 

Prognosis:

*Unfavorable 

5-Fibrotic myopathy and ossifying myopathy

Definition: 
Old injury to semitendinosus, semimembranosus, and/ or biceps femoris muscles, leading to adhesion between semimembranosus and semitendinosus medially, or semitendinosus and biceps femoris muscles laterally 

A-Fibrotic lesion of semitendinosus is the most important as a result of adhesion between it and semimembranosus and biceps femoris muscles, which limits the action of semitendinosus leading to abnormal gait  

B-Ossifying myopathy is an ossification (metaplasia of fibroblasts to osteoblasts) of fibrotic myopathy lesion with the same signs of lameness as fibrotic myopathy, and it can occur in the forelimb 

Etiology: 
Trauma  

Signs:

1-The lameness is not clear during walking 

2-The affected limb is suddenly pulled posteriorly 7-10 cm, during anterior phase of stride, before contacting the ground 

3-Short anterior phase of stride 

4-Presence of area of firmness at the posterior surface of the limb at the level of stifle joint and above it 

Diagnosis:

1-Signs                                                                                                         

2-Examination  

3-Diffrential diagnosis from stringhalt (anterior pulling of the limb toward the abdomen) 

Treatment:

Surgical removal of 10 cm of semitendinosus tendon (5 cm from the tendon and 5 cm from the muscle) at the level of stifle and this portion should be removed at the junction of the muscle belly before the tendon divides. Then the adhesion between muscles should be separated 

6-Stringhalt

Definition: 
Involuntary flexion of the hock during progression. The condition may affect one or both hindlimb. 

Etiology:

1-Nervous disease, degeneration of sciatic and/ or peroneal nerves, or affection of spinal cord 

2-Involvement of the lateral digital extensor 

a- Trauma                                

b- Adhesion as the tendon crosses the lateral surface of the hock 

Signs:

1-Mild flexion of the hock to severe jerking of the foot toward the abdomen (anterior surface of fetlock hits the abdomen) during progression. It may be in every step or spasmodic 

2-Signs increase with cold weather and decrease with warm one 

Diagnosis:

1-Signs  

2-Differential diagnosis;

a-Upward patellar fixation (locking and releasing of patella when forced upward and outward on trochlea)     

b-Fibrotic myopathy (sudden downward backward jerking of the foot before being put to ground) 

Treatment:

Surgical removal of a portion of the lateral digital extensor tendon from just above the lateral malleolus of the tibia to just before it joins the long extensor 

Prognosis:

*Guarded to favorable 
7-Shivering
Definition: 
Involuntary muscular movement of both hind limb and tail 

Etiology: 
Unknown, may be nervous or neuromuscular disease 

Signs: 
Difficult to be detected in mild cases as it occurs at irregular intervals 

1-When attempts are made to back the horse, he will jerk the hind foot from ground and hold it in flexed abducted position 

2-Limb shakes violently while the tail is elevated and quivers, for short time, then return to normal. Signs recur on re-backing of the animal  

3-Same signs may occur for some horses when they turned, forced to step over an object, or the foot is raised from the ground by hand 

4-The eyelids and ears may flicker and the lips may be drawn backward 

5-If the forelimbs are involved, the limb will be raised, abducted, and the carpal will be flexed, and muscles above the elbow will quiver until signs disappear 

Treatment: 
No treatment 

Prognosis:

*Unfavorable as the signs increase over the time 

8- Bone spavin
Definition: 
Osteoarthritis (progressing to ankylosing arthritis with osteitis and periostitis) usually affects the medial aspect of proximal end of 3rd metatarsal and medial aspect of 3rd and central tarsal bones. It causes ankylosis of distal intertarsal and tarsometatarsal joints 
Jack spavin is a bone spavin of large proportions 

High spavin is bone spavin of higher location than ordinary site 

Etiology:

1-Poor conformation like sickle hock or cow hock (that predispose to great stress on medial aspect of hock joint), or narrow and thin hocks 

2-Trauma, especially that produced by quick stops                                           

3-Miniral deficiency or imbalance
Signs:

1-Periodinc flexion of the hock in spasmodic manner during rest 

2-Lameness is clear at beginning of work and the animal warm out of lameness if it is mild spavin, but if it is severe spavin, lameness increase with exercise 

3-Low arc of foot flight (improper flexion)                                             

4-Short anterior phase stride 

5-Landing on outside of the toe and wearing of outside of toe due to dragging (as the horse attempts to place most of weight on outside of the foot to relieve pain) leading to low toe and high heel              

6-Hiking              

7-New bone growth and enlargement on medial aspect of the hock 

8- The spavin test (trotting after hock flexion for 60 sec) may be a useful aid to diagnosis but is not specific for this condition or even this joint
Diagnosis:

1-Signs                   

2-Examination                    

3-Blocking posterior tibial and deep peroneal nerves 

4-Articular analgesia of lower tarsal joints       

5-Radiographs 

6-Differential diagnosis from;

a-Gonitis or affections of stifle (by careful examination) 

b-Enlarged head of 2nd metatarsal bone (palpation, location, and radiographs) 

Treatment: 
The best results can be obtained after ankylosis 

1-Cunean tenectomy: removal 2-4 cm of cunean tendon (the medial insertion of tibialis cranialis muscle), followed by 2 months rest. It removes the pressure of the tendon on the affected area 

3-Blistering, but it is useless as it causes superficial inflammation 

4-Firing into distal tarsal bones with or without previous cunean tenectomy, to stimulate ankylosis 

5-Neurectomy of posterior tibial and deep peroneal nerves 

6-Corrective shoeing: Raise the heels (swaged-up heel) and roll the toe 

7-Arthrodesis: destroys the cartilage in the joint to initiate new growth between the upper and lower bones of the joint. At least 60% of the articular cartilage should be destroyed.
Prognosis:

*Guarded always                              

*Unfavorable in case of bony changes in tibiotarsal articulation 

9-Bog spavin
Definition: 
Chronic distention of tibiotarsal joint capsule leading to formation of 3 swellings, one on the anteriormedial aspect of the hock, and one on either side of the posterior surface of the hock at the junction of the tibial tarsal and fibular tarsal bones  
Etiology:

1-Faulty conformation (straight behind)     

2-Miniral and vitamin deficiency (up to 6-24 month old) 

3-Trauma 

a- Quick stops or quick turns                           

b- Injury to joint capsule or tarsal ligament 

c- Chip fracture of hock joint (unilateral)      

d- Osteochondritis dissecans (unilateral) 

Signs:

1-Lameness is clear if spavin is traumatic (with heat and pain), or due to osteochondritis dissecans 

2-Three fluctuating swellings, one on the anteriormedial aspect (usually the largest) and one on either side of the posterior surface of the hock at the junction of the tibial tarsal and fibular tarsal bones. Level of these swellings is lower than thoroughpin, and application of pressure on any of them causes increasing in the size and tension of the other two swellings 

3-No bone change in uncomplicated bog spavins, either manually or radiologically 

Diagnosis:

1-Signs                          

2-Examination                          

3-Radiographs for detection of chip fracture  

Treatment: 
Only those of traumatic or nutritional origin, can be treated 

1-When it is traumatic with no fracture, it can be treated by 3 corticoid injections, week interval, into the anteriormedial swelling, followed by pressure bandage and rest for 3 weeks after subsidence of lameness 

2-When it is chronic, it can be treated by blistering, firing, or subcutaneous injection of irritants, but the later may predispose to suppuration 

3-Nutritional cases can be treated by correction of diet and cure will ensue 4-6 weeks later on 

Prognosis:

*Guarded in traumatic and nutritional cases 

*Unfavorable in case of bad conformation 

10-Blood spavin
Enlarged saphenous vein crossing bog spavin 

11-Occult spavin or blind spavin
Definition: 
Disease originally within the hock joint, causes typical spavin lameness, shows no palpable or radiological changes, and it is the least common form of spavins 

Etiology:

1-Trauma  

2-Intra articular lesion that is not evident in radiological examination  

a-Ulcer of articular cartilage                           

b-Injury to small interosseous ligament of tarsal bones 

Signs: 
Same as bone spavin with no physical changes 

1-Low arc of foot in flight (improper flexion)                                     

2-Short anterior phase of stride 

3-Draging of the toe leading to wearing of the toe of the hoof wall 

4-Same rolling action of the hip as bone spavin                                  

5-Positive spavin test 

6-No physical or radiological changes 

Diagnosis:

1-Signs and examination 

2-Differential diagnosis from 

a-Bone spavin (by physical changes and radiology)        

b-Bursitis of cunean tendon          

c-Gonitis 

3-Block anesthesia by peroneal and tibial nerve block, and block of the lower tarsal joint 

Treatment:  
Treatment is too difficult as the lesion is not evident radiographically 

1-Injection with corticoid and rest 

2-Blistering and firing of joint or cunean tenotomy are of no value 

3-Surgical arthrodesis of distal tarsal and tarsometatarsal joints, if it is early bone spavin 

Prognosis:

*Unfavorable to guarded 

12-Chip fracture of the tibial tarsal bone
Definition: 
Fracture either in one trochlea or in the portion of the bone articulating in the proximal intertarsal joint, or in the distal end of tibia 

Etiology:

1-Sever stress on the hock joint                     

2-Osteochondoritis dissecans of the trochlea 

Signs:

1-Same as bog spavin                

2-Variable lameness (none to severe) 

Diagnosis:

1-Signs    

2-Radiographs (differentiation between bog spavin, fracture, or osteochondritis lesion of tibial tarsal bone) 

Treatment:

1-Surgical removal of small fragment according to location 

2-Surgical fixation of large fragment near distal aspect of the bone 

3-Rest in case of osteochondritis dissecans with no avulsion 

Prognosis:

*Favorable when fragment doesn’t involve the articular surface of trochlea 

*Guarded to unfavorable in all cases  

13-Thoroughpin  (tenosynovitis or tenovaginitis)
Definition: 
Tenosynovitis of tarsal sheath enclosing the deep digital flexor tendon 

Etiology:

1-Trauma (unilateral)                 

2-Hard work (mild bilateral swelling - classified as wind puff) 
Signs: 
Small to large swelling at a level approximately the same as that of point of the hock 
Diagnosis:

1-Signs and examination 

2-Differential diagnosis from bog spavin that causes swellings on medial and lateral sides of hock joint 5 cm lower than location of thoroughpin (swelling of the tarsal joint capsule) 

Treatment:   

1-Injection with corticoid 2-3 times weekly                  

2-Contraindicated to make blistering or firing

14-Bursitis of cunean tendon
Signs:

1-Lameness of hock similar to bone spavin                   

2-Swelling of bursa over cunean tendon 

Diagnosis:

1-Signs and examination                                  

2-Local analgesia for differentiation from spavin 

Treatment:   

Cunean tenectomy 

15- Curb

Definition: 
Enlargement at the planter aspect of the fibular tarsal bone due to inflammation and thickening of the planter ligament 

Etiology:

1-Predisposing factors:  

Appear few days after birth as sickle hock or curby hock 

2-Exciting factors

a-Violent exertion                 

b- Trauma and kicking          

c-Violent extension of hock 

Signs:

A-Acute cases 

1-Enlargement on planter surface of fibular tarsal bone over the planter ligament 

2-When it is accompanied with suppuration the swelling increases with cellulites in the surrounding areas 

3-Swelling doesn’t reduced with exercise and lameness increased 

4-Periostitis with new bone growth in that area (in traumatic cases) 

5-Lameness and signs of inflammation                      

6-Rising heel on rest

B-Chronic cases

1-Scar tissue in the surrounding                  

2-Permanent blemish                       

3-No lameness 

Diagnosis:

1-Signs and examination                                   

2-radiographs 

2-Differential diagnosis from enlarged head of the 4th metatarsal 

a-Examination reveals swelling lateral to planter ligament not on it                    

b-Radiographs 
Treatment:   

A-Acute cases 

1-Local corticoid (no infection), rest, cold application, and bandage 

2-Cold application and antiphlogistic 

B-Chronic cases

Blister or firing (not before 10 days of appearance) 

Prognosis:
*Favorable if it is not congenital and inflammation respond to corticoid injection 

*Unfavorable if it is congenital

16-Capped hock or Bursitis of the hock
Etiology:

Trauma (acquired) & kicking 

Signs:

1-Firm swelling at the point of hock                    

2-Mild lameness                   

3-Permanent blemish 

4-May be associated with curb (extensive with edema when it is severe) 

Treatment:   

A-Recent cases:

Injection of corticoid into the cavity and tissue for several times a week, after withdrawal of synovia, and application of pressure bandage 

B-Fibrosed or large blemishing cases:

Surgical removal with lateral incision, cross tying, and bandage 

17-Weak flexor tendons

Definition: 
Congenital weak flexor tendons that may allow the fetlock to hit the ground and the toe will be off the ground 

Etiology: 
Congenital

Signs: 
Mild to severe and may be associated with sickle hocks
Treatment:   

1-The limb may be strengthen in few days without treatment 

2-Support the foot with trailer shoe by ordinary triangular door hinges (12 cm long) one on medial and one on lateral sides of the foot. Bandage by plaster cast to the hoof wall for few days. Flat steel piece 5 cm X 12 cm X 4mm 

Prognosis:
*Favorable in fetlock that hasn’t been injured 

III-HOOF AFFECTIONS
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1-Pyramidal disease or Buttress foot

Definition: 
New bone growth on the extensor process of the 3rd phalanx (low ringbone) either as a result of fracture of the extensor process or periostitis, leading to an enlargement at the coronary band at the center of the toe. 
Etiology: 
Excessive strain on the insertion of the long or common digital extensor at the extensor process of the 3rd phalanx leading to its fracture or periostitis. 

Signs:

1-Non-specific signs of lameness, pointing with the foot, short anterior phase of stride, and tendency to land heavily on the heels. 

2-Early stages show lameness in all gaits; heat, pain and swelling at the coronary band at the center of the toe with erected hair. 

3-Chronic osteoarthritis of the coffin joint 

4-After long period, shape of the wall at the toe changes (V-shape foot), as the wall of the toe bulges from the coronary band to the bearing surface of the toe. 

Diagnosis:

1-Signs            

2-Clinical examination               

3-Radiography (the most important diagnostic point)

Treatment:

1-No treatment is of particular value for such disease 

2-Injection of corticoid and immobilization within a plaster cast in recent cases  

3-Blistering or firing in old cases                                    

4-Anterior digital neurectomy in old cases 

5-Corrective shoeing by full roller motion shoe to take motion from the coffin 

Prognosis:

*Unfavorable in all cases 

2-Fracture of the extensor process of the 3rd phalanx

Fracture of the extensor process may occur in forefeet but rarely in hindfeet
Etiology:

1-Pressure or strain on the common digital extensor tendon        

2-Over extension of the coffin joint 

Signs:

1-Relatively obscure lameness           

2-Pain on palpation over the center of toe at the coronary band 

3-Short anterior phase of stride (like navicular disease but with no reaction to hoof tester over the middle 3rd of the frog) 

4-Change in the shape of the foot (V-shaped foot) and if it present for more than year, the shape of the wall changes over the full length of the wall 

5-Typical buttress foot if much periostitis develops at the fractured area 

Diagnosis:

1-Signs of pain on palpation (may or not be present) and shape of the foot             

2-Radiographes 

Treatment:

1-Surgical removal of small fragment, followed by plaster cast (changed after week), supporting bandage (for month), and rest for 6 months 

2-Surgical fixation with bone screw for large fragment, followed by plaster cast (for month), confinement in the stall (for month), and rest (6 months) 

Prognosis:

*Guarded as a result of osteoarthritis of the coffin 

*Unfavorable of articular ringbone involves the coffin 

3- Quittor

Definition: 
Common affection of the forelimbs that is characterized by chronic purulent inflammation and necrosis of the collateral cartilage, of the 3rd phalanx, with one or two recurrent sinuses that drainage at the coronary band 
Etiology:

1- Complication of suppurative corn                   

2- Complication of puncture wounds of the sole 

3-Injury over the cartilage near the coronary band with formation of sub-coronary abscess  

4-Trauma or bruising of the cartilage with reduction of circulation 

Signs:

1-Lameness during acute stage 

2-Swelling, heat, and pain; and chronic suppurative sinus tract over the affected cartilage at the coronary band. The sinus has intermittent nature 

3-Sidebone may develop, and permanent swelling over the region may be formed 

4-Permanent damage and deformity of the foot with persistent lameness may develop
Diagnosis:

1-Signs    

2-Differential diagnosis from gravel, other foot infections, and shallow abscess (probing) 

Treatment:

1-Early cases can be treated by daily irrigation with escharotic agents (20%silver nitrate followed by saline) till all necrotic tissue is removed, followed by use of enzymes. 

2-Chronic cases can be treated by surgical removal of the cartilage, via elliptical excision  (5 cm long and 1 5 cm wide) parallel to the coronary band. The dark-blue necrotic cartilage and tissues should be removed and the tract is followed to its origin then the foot is bandaged without suturing. This technique causes no cracks in the hoof wall at the coronary band. 

Prognosis:

*Guarded to unfavorable according to duration 

4- Sidebone
Definition: 
Ossification of the collateral cartilage, most commonly affecting forefeet in horses with base narrow or base wide. Lameness is clear only during active stage but later on it disappears, and fracture of the ossified cartilage can occur either at its proximal end (small fracture) or through the wing of the 3rd phalanx. 

Etiology:

1-Concussion of the quarters leading to trauma of the cartilage 

2-Mal conformation like base wide or base narrow, predispose to trauma of the cartilage 

3-Improper shoeing like shoe with heel calks or shoeing a horse off level may predispose to traumatization of the cartilage 

4-Direct trauma of the cartilage by wire cuts 

Signs:

1-Lameness can be observed only during ossification and inflammation of the cartilage and can be observed on turning the animal, but the lameness is mild in general, and when it is associated with massive bone formation, it causes mechanical interference with foot action 

2-Heat, pain, and hardening over the affected cartilage during inflammation 

3-Visible bulging of the quarter at coronary band  

4-Partial or complete ossification radiographically 

Diagnosis:

1-Signs and examination during active stage                                 

2-Volar nerve block 

3-Radiographically (ossification doesn’t mean that sidebone is the cause of lameness) 

Treatment:

1-Rest, firing and blistering during active phase 

2-Thinning and grooving of the wall at the quarter to permit foot expansion and relief of pain 

3-Full roller shoe to decrease stress on coffin joint 

4-Proximal small fractures can be removed surgically controversial to fractures through the wing of the 3rd phalanx. The later can be treated only by immobilization shoe 

5-Posterior digital neurectomy in chronic cases with evident lameness 

Prognosis

*Guarded to favorable    

*Unfavorable if extensive exostosis is present 

5-Laminitis or Founder disease

Definition: 
Acute or chronic, infectious or non-infectious, inflammation of the laminae of the foot, characterized by passive congestion of the laminae, leading to severe pain as a result of pressure on the sensitive laminae. Usually it affects the forefeet but it can affect the four feet. The name founder means changes in the hoof wall as a result of inflammation of the coronary band. Its common sequelae include rotation and osteitis of the 3rd phalanx 
Etiology:

1-Ingestion of toxic amount of grains (Grain founder), like wheat, barely, or corn but oats is uncommon cause, and signs of laminitis appear 12-8 hours post ingestion with gastro-intestinal disturbances. The signs ensue either as a result of formation of great amount of histamine, or absorption of endotoxins 

2-Ingestion of large amount of cold water after racing (Water founder) leading to gastroenteritis and histamine release 

3-Concussion (Road founder) as a result of hard work on hard surface, especially in horses with thin wall and thin sole, and these animals may have bruising sole and pedal osteitis at the same time 

4-Endometritis (post-parturient laminitis) or systemic infection (pneumonia) 

5-Ingestion of Lush grass (Grass founder) 

Pathogenesis:

Separation between the sensitive and insensitive laminae (junction of stratum germinativum and stratum corneum) develops as a result of inflammation and edema. Once separation occurs, the 3rd phalanx rotate within 3 days (as a result of pulling by the deep digital flexor tendon, pushing by the digital cushion, and the weight on the phalanx), and penetration of the sole by the 3rd phalanx may ensue within 10 days, leading to flat or dropped sole. In chronic cases (persistent inflammation), pedal osteitis ensues 

Signs:

A-Acute laminitis

1-Systemic reaction like congestion of the mucous membranes (toxemia), anxiety, and increased respiration 

2-Heat over the wall, sole, and coronary band, and increased pulsation of the digital artery behind the fetlock joint. 
3- There are several characteristic stances, which horses assume when they have laminitis. The hind legs, which are usually less severely affected, are move forward underneath the body to support more weight. The front limbs can either be placed out in front of the body in an effort to decrease weight bearing or moved back underneath the body (standing on a dime) with flexed limbs to reduce tension on the deep flexor tendons. The back and gluteal muscles are tense and the horse never looks comfortable. While walking horses land on their heels with the toe elevated. The toe is then eased to the ground. 
4- If laminitis affects the rear feet more than the front feet, the gait may include exaggerated hiking of the feet similar to stringhalt. This appears to come from pain as each foot bears weight and causes a withdrawal reflex.             

5-Rotation of the 3rd phalanx or penetration of the sole and separation of the hoof may occur 

B-Chronic laminitis

1-Exaggerated motion with landing on the heel (long toe and low heel), with rapid growth of the wall leading to curling of the toe and heavy rings formation on the wall 

2-Rotation of the 3rd phalanx or penetration of the sole, and seedy toe formation (separation of the sensitive and insensitive laminae) 

3-Formation excessive flaky materials (flat and dropped sole) that may be invaded by infection similar to thrush leading to destruction of protection of the 3rd phalanx. The separation at the white line may predispose to infection of the sensitive laminae 

4-Bleeding at the sole on trimming, even months after the attack, as a result of congestion  

Diagnosis:

1-Signs                                          

2-Hoof tester reveals diffuse pain and tenderness over the sole 

3-Radiographs (the 3rd phalanx rotates within 3 days and penetrates the sole within 10 days)

Treatment:

A-Acute laminitis

1-Treatment of the primary cause 

2-Promoting venous blood flow either by forced exercise (even by nerve block), or by hot soaking 

3-Anti-inflammatory and anti-histaminic 

4-Prevention of rotation of the 3rd phalanx because of the difficulty of correcting rotation once I it has occurred. Prevention of rotation can be achieved in early stages by lowering the heel, exercise, and standing the horse in sand. 

B-Chronic laminitis

1-If the sensitive tissue is infected as a result of separation of the white line the defect should be opened for drainage and swapped with tincture of iodine, and then bandaged. 

2-Grooving or rasping the quarters of the hoof wall and corrective showing. The heels and the wall of the toe should be trimmed to make the 3rd phalanx in normal position. Then the wall and the sole of the hoof are covered with plastic that is held by toe and quarter clips, and plastic pad is inserted under the toe to force the 3rd phalanx to its normal position. This treatment is repeated every 6 weeks till it is evident that the 3rd phalanx returned back to its normal position (may last a year).  

3-Palmar neurectomy 

Prognosis:

*Guarded in all cases             

*The acute phase may be fatal 

*Unfavorable when; rotation occurs, there is crack at the coronary band indicating sloughing of the hoof, the disease lasts more than 10 days, or infection of the pododerm ensues via seedy toe or sole 

6-Navicular disease, navicular bursitis, or podotrochleitis
It is one of the most important causes of lameness in the forefeet (affect forefeet only), and it has insidious nature that shows improvement at rest (in early stages) but reappears when the horse is put back to work. The disease starts as inflammation of navicular bursa between deep flexor tendon and navicular bone. As the disease progresses, pathological changes appear at the tendinous surface of the bone, the adjacent deep flexor tendon, and bone substance 

Degenerative and erosive changes of the fibrocartilage ensue, at the tendinous surface of the bone, making it more frayed and pitted near the sagittal ridge. Fibrils of the tendon are torn near the distal edge of the bone, the surface of the tendon progressively destroyed and may rupture spontaneously or after neurectomy, and adhesion between the tendon and the bone may ensue even before extensive radiographs are shown. The bone affected with hyperemia and osteoporosis (decalcification or rarefaction), and fracture may ensue. Calcification of the suspensory ligament of navicular bone may ensue. Affection may extend to the coffin joint leading to arthritis  

Etiology:

1-Hereditary (up right pastern and weak navicular bone)         

2-Concussion (work on hard surfaces) 

3-Increased pressure of the deep flexor tendon on the navicular bone as a result of improper trimming (low heel) 

4-Infections of the bursa by puncture wounds (fore or hind foot) 

5-Irregular blood supply to the navicular bone (hard work with long period of rest) 

Signs:

1-History of intermittent lameness that decreases with rest and the lameness is worse the morning after heavy work. Usually both forefeet are affected and sometimes one of them is more affected than the other  

2-During rest, the horse points alternately with one foot then the other or may show camped in front, and the toe excessively worn (landing on toe). Chronic cases and prolonged protection of the frog from pressure predispose to contraction of the foot, the heels contract and rise, the sole become more concave, and the hoof becomes narrow at the quarters. If up right pastern is present, osselets may be found along with navicular disease 

3-During motion, the horse has shuffling gait on walking, and during walking and trotting, he tends to land on the toe to protect the navicular bone (under the middle 3rd of the frog) from concussion, and the anterior phase of the stride is reduced. Lameness increases on irregular ground (frog pressure by irregular ground), or on turning the horse in the direction of the affected foot 

4-Pain over the middle 3rd of the frog on using hoof tester 

5-Sole bruising in chronic cases, so it must be detected if it is primary or it is secondary to navicular disease, and nerve block and radiographs can detect whither it is primary or secondary 

Differential diagnosis:

1-Early bilateral ring bone has signs similar to navicular disease, but typical findings of hoof tester and posterior nerve block are not obtained 

2-The shuffling gait and the short anterior phase of stride give false impression that the horse has shoulder lameness, however, posterior nerve block can differentiate the two cases 

3-Arthritis of the coffin joint ensues either primarily or secondary to navicular disease, however, articular analgesia of the coffin joint and reaction to hoof tester differentiate the two cases 

4-Laminitis (shoulder action is the same but animal lands on heel)               

5-Fractured 3rd phalanx

6-Puncture wounds of sole and frog           

7-Fractured navicular bone                      

8-Pedal osteitis 

Diagnosis:

1-Signs                                  

2-Reaction to hoof tester 

3-Posterior digital nerve block (2 ml, 2%, 5-10 minutes), it is also an indication of the degree of improvement after neurectomy. However, the horse may not response completely to the nerve block as a result of; 

a-Fibrous adhesion of the bone to deep flexor tendon (mechanical interference) 

b-Arthritis of the coffin joint (articular analgesia) 

c-Accessory nerve supply from the anterior digital nerve or posterior digital nerve 

d-Sole bruising            

e-Osselets (local analgesia of the volar pouch fetlock joint) 

4-Local analgesia of the navicular bursa (5 cm, 2%) through the fossa of the heel, but it is ineffective if adhesion is present  

5-One can’t relay on radiographs, as 50% of the affected horses show normal radiographs, and adhesion of the tendon to the navicular bone show no extensive radiographic changes. When the disease is well established, the radiographic changes include; osteoporosis, exostosis, enlarged vascular channels, narrowing of articular space, sclerosis, and osteolysis  

Treatment:

1-Injection of the bursa with steroids, but it is of little value as a permanent cure, and can’t be used if adhesion is present 

2-Injection of the burse with irritants (Lugol’s iodine), but it is no longer recommended, and can’t be used if adhesion is present 

3-Corrective trimming without adversely affecting the angle between the hoof and the pastern  

4-Proper shoeing consists of; 

a-Raising the heels by building them up (brings the hoof to proper angulation)  

b-Permitting expansion of the foot to counteract foot contraction, either by using slippery shoe (tapering the branches out ward from the quarter through the heels) leading to out ward sliding of the wall; or by rasping quarters of the hoof wall, or putting vertical or parallel groves on the quarters  

c-Rolling the toe, which in combination with raised heels, permitting quick break over  

d-Using a bar across the middle 3rd of the frog, which in combination with the raised heels, protect the frog from pressure, other wise, soft padding of the sole can be performed   

5-Posterior digital neurectomy is the best method of treatment if preceded by nerve block and showed efficacy, although it has some complications like;

a-Neuroma it can be prevented by; injection of anesthesia at a level higher than neurectomy site, minimal trauma, epineural capping with ligation of the distal nerve end, pressure bandage post surgically, post operative anti-inflammatory, local injection of anti-inflammatory every 3 days, and rest for 6 weeks 

b-Rupture of the deep digital flexor tendon even after several weeks following the surgery, indicated by raised toe from the ground, and it has no treatment 

c-Loss of hoof wall as a result of fibrosis around the artery 

d-Regeneration of the posterior digital nerve after 6 months                  

e-Accessory nerve supply 

Prognosis:

*Unfavorable in all cases and although neurectomy can aid in providing years useful service, but the high incidence of complications, the possibility of picked up nail, and the restricted use of it in racing horse, make the prognosis unfavorable  

7-Fracture of the navicular bone

Definition: 
It is rare and ensues following navicular disease or trauma to the foot 

Etiology:
1-Violent concussion to the foot                       

2-Neurectomy after chronic navicular disease (chronic inflammation causes demineralization of the bone and adhesion between the bone and deep flexor tendon). The bone may be fractured, as a result of stress from adhesion, after neurectomy when the horse starts to use the foot normally 

Signs:

1-Sings are identical to those of navicular disease but they are more acute  

2-Unilateral contraction of the foot                   

3-Radiographs will reveal the fracture 

Treatment: 
Posterior digital neurectomy is the only treatment 

Prognosis:

*Unfavorable

8-Fracture of the 3rd phalanx

It is more common affection in the forefoot than the hind one 

Etiology:

1-Trauma with twisting action as the foot lands 

2-Penetration of the sole by foreign body (picked up nail) 

3-Trauma to a large side bone leading to fracture of the wings of the 3rd phalanx 

Signs:

A-Recent fracture involves the center of the bone and extends to the articular surface

Acute supporting-leg lameness will be detected, the horse may refuse to place the foot on the ground for 72 hours, and examination will reveal increased pulsation and heat of the foot, and uniform pain over the sole area with hoof tester. If the fracture involves one wing of the bone, the lameness will not be so severe, less pain can be detected over the entire sole, and more severe pain can be detected over one quarter 

B-Chronic fracture

Lameness will not be as evident and history, hoof tester, and radiographs are necessary for diagnosis. Radiographs detect the presence of fracture and its site 

Diagnosis:

1-History                                   

2-Examination with hoof tester                                   

3-Radiographs 

Treatment:

1-Immobilization of the hoof by full bar shoe with quarter clips. The bar of the shoe should be recessed from the frog (to prevent frog pressure), and the quarter clips should be placed near the junction of the heel and quarter (to prevent expansion of the quarters). This will finally immobilize the 3rd phalanx. The shoe should be used for 3-6 months and reset every 4-6 weeks, and after relief of the symptoms, the horse should be shoed with either quarter clips or full bar for a time before both are removed. The horse shouldn’t be used for work for 6-12 months after removal of the shoe with bar and quarter clips, if the symptoms don’t disappear after the end of the 6 months 

2-If the fracture ensued as a result of puncture of the sole with foreign body, the wound should be treated and tetanus antitoxin should be administered, but bone abscess or demineralization should be expected 

3-Fixation of the fracture by bone screws                        

4-Neurectomy of the posterior digital nerve 

Prognosis:

*Guarded although most horses return sound if treatment instituted soon after the fracture  

*Fractures of the wing are favorable than center fractures involving the articulation surface, as the later has greater chance for chronic lameness 

*Small separated splinters cause sequestrum and prolonged lameness even after being removed 

9-Pedal osteitis

Definition: 
Demineralization (rarefaction or osteophytic development) of the 3rd phalanx as a result of inflammation and manifest it self as roughness of the borders of 3rd phalanx especially lateral wing 

Etiology:

1-Persistent inflammation of the foot like; persistent corns, chronic bruising of the sole, navicular disease, laminitis (especially from concussion), puncture wounds of the foot, and local periostitis due to detachment of few sensitive laminae (osteophytic development with no signs of lameness) 

2-It may be associated with infection (infected corn or puncture wound), or without infection (laminitis or sole bruising) 

Signs:

1-Lameness in all gaits                

2-Diffuse or localized pain at the bottom of the foot by hoof tester 

3-It may be only a sign of the mentioned causes        

4- 3rd phalanx demineralization by radiographs 

Treatment:

1-Treatment depends upon the cause 

2-Proper shoeing to prevent pressure over the sole by leather pads 

3-Neurectomy if the lateral wing of the distal border of the 3rd phalanx is affected 

Prognosis: 

*Unfavorable as it is a chronic disease 

10-Puncture wounds of the foot, or Picked-up nail

Definition: 
Supporting-leg lameness as a result of nails or sharp foreign bodies that treaded over by the horse leading to puncturing or penetrating wounds of the foot   Some of these wounds are difficult to be located if the nail is missed and the frog is the affected area (as the spongy frog closes over the wound). The most serious puncture wounds are those of the middle 3rd of the frog (navicular bursa, deep flexor tendon, or lateral cartilage), the anterior 3rd (osteitis, fracture, and necrosis of 3rd phalanx), and finally the posterior 3rd (digital cushion)  

Signs: 
Vary greatly according to; 

1-The involved area                                                                       

2-Direction and length of the nail                       

3-Severity of injury                                                                        

4- Presence and nature of infection  

If the causative agents still in the foot, the diagnosis will be more simple and degree of injury to underlying structures should be determined, but if the nail is not present; attitude, hoof tester, and paring the sole will be helpful. Attitude of the gait is helpful for determination of the location of the foreign body (the horse will land on heel if the toe is affected and vise verse), hoof tester also helps detection of the location of wound, and on paring the sole, punctures will appear as black spots that should be probed for determination of its depth and weather they lead to sensitive tissue or not 

3-Lameness may be not evident until infection of the foot causes pododermatitis. If the infection of the foot is associated with no drainage of the wound puncture the infection will force drainage at the coronary band (quittor)  

4-Distension of the flexor tendon sheath above the fetlock joint in some cases (with heat but with no pain on palpation)  

5-Puncture wound of the hind limb may cause stringhalt attitude to the gait, and the horse will move the limb in hyper flexed manner 

Complications: 

1-Infectious laminitis            

2-Necrosis or fracture of the 3rd phalanx                        

3-Tetanus 

4-Infection of navicular bursa or digital cushion                  

5-Fracture of navicular bone  

6-Phlegmon of the limb, septicemia, and systemic reaction in severe cases 

Diagnosis:

1-History                                          

2-Signs and examination                                      

3-Radiographs 

Treatment: 

1-Removal of the nail                                                         

2-Establishing drainage by wide opening to the sensitive tissue. If navicular bursa is penetrated, drainage should be established at the center third of the frog under palmar nerve block with formation of a window through the aponeurosis of the deep flexor tendon 

3-Control and prevention of infection, till healing, by cleaning of the wound with hydrogen peroxide, dressing with tincture of iodine, application of foot bandage, rest in dry area, and systemic administration of antibiotic. If the wound drains via a sinus at the coronary band, it is advised to make magnesium sulfate bath daily and interval of bath and bandage increases once healing begins (every three days)              

4-Administration of tetanus antitoxin 

Prognosis:

*Favorable in early case with no damage to the underlying structures 

*Guarded to unfavorable if the navicular bursa or the 3rd phalanx are damaged 

11-Corn and Bruised sole

Definition:

A-Corn Affection of the sensitive and insensitive tissues of the sole by the shoe at the inner angle between the wall and the bar of the forefeet (as the forelimbs carry most of the weight) 

B-Bruised sole The same affection of barefooted horses anywhere of the sole (toe or quarter) and caused by rocks and may be predisposed by flat foot 

Etiology: 

1-Shoe left for long period (heel of the shoe will be forced into the angle between the wall and bar)  

2-Improper trimming of foot (too low heel)                   

3-Horse with thin sole or previous laminitis 

Types: 

A-Dry corn

Red stains on the inner surface of the horn due to hemorrhage and bruising of sensitive tissues 

B-Moist corn

Accumulation of serum beneath the horn due to more severe injury to sensitive tissues 

C-Suppurating corn

Infection of the corn area with necrosis of sensitive tissues and planter cushion 

Signs:
1-Varying degrees of lameness according to severity of the injury 

2-Varying attitudes of lameness according to location of the injury 

3-Pain or flinching as a reaction to hoof tester 

4-Paring with hoof knife reveals presence of red-stained area or bluish discoloration (if sole abscess is developing) 

5-If the horse has corn, he will try not to land on the affected area during motion, while during rest, he will bear most the weight on the toe, rises the heels, and the knee is forward. If he has bruised toe, he will make exaggerated effort to land on the heel during motion, and will bear most the weight on heels during rest.

6-Short anterior phase stride if the animal has bruised sole and long anterior phase stride if the animal has corn.

Treatment: 

1-Removal of the shoe with rest of the animal if the shoe is the main cause, and the animal shouldn’t be reshod till subsidence of signs 

2-Paring horny materials over the corn (don’t exposing sensitive tissues) to relieve pressure 

3-In case of suppurating corn or bruised sole  

a-The entire horny layer should be removed for drainage of the sensitive tissue  

b-Warm bath of magnesium sulfate solution or antiseptic        

c-Application of tincture iodine 

d-Bandaging and protection from contamination  

e-Application of antiphlogistic paste under the bandage for drawing out infected fluids  

f-Administration of tetanus antitoxin 

Prognosis:

*It is always guarded, as some cases tend to be chronic with osteitis of the 3rd phalanx 

12- Sand crack

Definition: 
Crack of the hoof wall, either originating from the bearing surface of the wall and extends up the wall to variable distance, or originating at coronary band due to defect of the coronary band and extends downward. It may present at toe, quarter, or heel 

Etiology:

1-Excessive growth of wall as a result of lack of trimming, leading to splitting of the wall 

2-Injury to coronary bands leading to weakness and deformity of the wall 

3-Weakening of the wall due to excessive dryness of wall 

Signs:

1-Presence of splitting in the wall 

2-Lameness when crack extends to sensitive tissues with infection 

3-exudate that differs in nature according to elapsed time and depth 

4-Variable lesions above coronary band (lacerated wounds) when the crack started at it 

Diagnosis:

1-Signs                            

2-Examination 

Treatment: 
According to location 

A-Toe cracks

1-Lowering the toe 2 cm on either side of the crack (should be cleaned daily) at bearing surface and shoeing with toe clips to prevent expansion. Burning or grooving of triangle (base toward coronary band) and bar to prevent upward expansion .The crack is dressed with tincture of iodine 

2-Strippiong out or undermining the crack 0.5 cm in triangular manner with the base of the triangle next to sensitive tissue. Drilling of holes on either side of the crack and threading the holes with umbilical tape or stainless steel wire. Filling the defect with plastic. Corrective shoeing by toe clips and lowering the toe on either side of crack 

B-Quarter cracks

1-Lowering of bearing surface posterior to the crack. Application of half bar shoe with the bar at the heel of affected side. Application of pattern (triangle with bar) at the tip of the crack to prevent expansion. Application of quarter clips 

2-Stripping out as mentioned 

C-Heel cracks

Treated as quarter cracks with lowering the heel posterior to the crack, and with no need for half bar shoe at the heel 

Prognosis:

*Favorable when it originates from bearing surface and has no infection 

*Guarded to unfavorable when it started at the coronary band as it will persist for life and need permanent corrective shoeing 

13-Thrush

Definition: 
Degenerative changes of the central and lateral sulci of the frog characterized by black necrotic materials, and infection may penetrate as deep as sensitive tissues 

Etiology:

A-Predisposing cause
1-Unhygienic conditions                                

2-Dirty unclean feet, poor shoeing, and poor trimming 

B-Exciting cause
Spherophorus necrophorus

Signs:

1-High moisture and black discharge of variable quantity and foetid odor in the frog sulci.

2-After cleaning of the sulci, it seems painful as deep as the sensitive tissues 

3-Large area of the frog may require to be undermined due to loss of continuity with the underlying of frog 

4-Lameness with same signs of foot infection encountered in puncture wounds 

Diagnosis: 
Signs 

Treatment:

1-Removal of the cause 

2-Cleaning by phenol and tincture of iodine, 10% formalin, or 10% sodium sulfa pyridine  

3-Blistering the heel to stimulate frog growth   

4-Lowering the wall   

5-Protection of frog by leather 

Prognosis:

*Favorable                                        

*Guarded when sensitive tissues are involved 

14-Canker

Definition: 
Chronic hypertrophy or chronic vegetative growth of horn-producing tissues of foot, commonly affects the hind feet 

Etiology:

1-Unhygeinic stabling (mud or bedding soaked in urine and feces)               

2-Lake of frog pressure 

Signs:

1-Lameness can be detected only in late stages                                

2-Ragged appearance of the frog 

3-Foul smelling of the foot                                                               

4-Horn tissues loosen easily 

5-Corium is swollen, covered with white caseous exudates, has little tendency for healing, and easily bleed. It may extend to the sole or the wall 

Diagnosis:

1-Signs and examination                                           

2-Differential diagnosis from thrush 
Treatment:  
Slow improvement and low healing (10 days- 40 days) 

1-Remove the cause and apply dry bedding 

2-Removal of loose horn with application of bandage with; 

a-Astringent antiseptic (5% picric acid solution)          

b-Caustic (copper and zinc sulfate crystals)

3-Systemic penicillin 

4-After improvement, apply sulfa pyridine powder dressing and bandage 

Prognosis:
*Guarded to unfavorable 

15- Seedy toe
Definition: 
Seedy toe is a condition of the hoof wall in the toe region, characterized by loss of substance and change in character of the horn.
Etiology:

It is most often a sequela of mild chronic laminitis.
Signs:
The outer surface of the wall appears sound, but on dressing the palmar surface of the hoof, the inner surface of the wall is mealy, and there may be a cavity due to loss of horn substance. Tapping on the outside of the wall at the toe elicits a hollow sound over the affected portion. The disease may involve only a small area or nearly the entire width of the wall at the toe. Lameness is infrequent but accompanies the occasional infection and abscessation.
Treatment:  

- The diseased portion should be cleaned and packed with tar. In the absence of lameness, shoeing and work can continue. 
- If the condition is extensive, the outer wall may need to be removed over the affected area.

- A blister on the coronet to induce new horn formation.
Prognosis:
The prognosis is usually good. 
IV-CLAW AFFECTIONS
Anatomy
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Importance of claw disorders:

· Claw disorders represent up to 88% of lameness cases.

· It may cause decreases production (milk, meat) and decrease fertility.
Etiology:

· Hereditary, nutrition, bad housing and climate either dry climate (causes fissures) or moist (causes wear).
1-Panaricium (interdigital necrobacillosis, interdigital phlegmon, foul in the foot, pasture foot rot)

Definition:

- A necrotizing inflammation of the interdigital skin and underlaying tissues.

- Characterized by swelling in the interdigital skin and area between coronet and fetlock.

Etiology:
- Compression to the skin of the interdigital space as in case of stony roads and wet conditions. 
- Foot and mouth disease is a predisposing cause.
- True cause is bacterial infection especially Fusobacterium necrophorum and other microrganisms.
Signs:

- Initial signs; lameness mainly in the hindlimbs, separated claws due to interdigital swelling and discoloration. No marked fever.
- Later signs; interdigital fissures, necrosis with some exudates with foul odor. 
- Weight and milk loss.
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- Panaricium may be cutenous, subcutenous, osseium, tendenous or articular 
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Complications:

Tenosynovitis, osteomyelitis, arthritis, cellulitis, interdigital hyperplasia, multiple fistulae discharging pus, septicemia.

Prognosis:

- Cutenous and subcutenous panaricium are favourable.

- Osseium, articular and tendenous are unfavourable. The only treatment is the amputation of the claw. 
Treatment:
- Depridement, local and systemic  antibiotic.

- Local application of formaline 5%, copper sulphate 10%, antiseptics.

- Apply a bandage covered with medical tar.

- Amputation of the claw for unfavourable cases.
2- Interdigital dermatitis (stable foot rot, scald)

Definition:

A condition occurs in cattle that is housed for long period. Hind claws are more commonly affected.
Etiology: 
- Bad conformations as weak pastern, overgrowth hooves, poor claw angle
- Fusobacterium necrophorum is isolated in some cases.

Signs:

- Inflammation of the interdigital skin, with erosions and ulcers and exudates.
- Some cases may complicated with bacterial infection forming hemorrhage, necrosis, horn erosion, interdigital hyperplasia and longitudinal fissures in the wall.
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Treatment:

- Remove the cause, claw triming.

- Clean necrotic materials.
- Apply foot powder from antibiotics or sulphadimidine and copper sulphate (1:1) and foot bath as cupper sulphate 10%.
- Systemic antibiotic.
3-Laminitis (founder)

Definition:

A diffuse aseptic inflammation of the sensitive laminae of the claws.

Either acute or chronic.
Pathogenesis:

- Over-feeding of carbohydrate in dairy cattle will cause rumenal acidosis and vascular changes in the form of arterio-venous shunts. 
- However, the blood supply to the laminae of the claw will decrease. 
- Laminar degeneration occurs and the sensitive laminae of the third phalenx separate from the horney laminae of the claw.
Signs:

A- Acute laminitis

- Severe lameness, stiffness, reluctance to move. 

- The cow may stand with an arched back, forelegs extended and hindlegs underneath.

- The affected claw is hot, painful and recumbency may occur.

- Fever and rapid respiration and pulse may found.

B- Chronic laminitis

- Mild or unobserved pain

- Claws (specially the hinds) are mis-shapen, widen and flatten. The wall become concave and shows diverging grooves.

- The pastern and heels tend to drop.

- Trimming reveals hemorrhage at the white line, beneath the cranial sole or both.

- Sinking of the third coffin bone may occur in severe cases.
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Diagnosis:
Case history and signs.
Treatment:

A-Acute laminitis

- Pain killer as NSAID or corticosteroids.

- Anti-histaminic.

- Laxatives are beneficial.
- Hot fomentation applied over the bandaged claw 3-4 times daily.

- Jugular phlebotomy removing about 3 liter of blood.

B-Chronic laminitis

- No effective treatment

- Trimming may reduce the severity of the case.
4- Circumscribed asptic pododermatitis
Definition:

Localized asptic inflammation of the laminae of the claw. 

More frequently occur in the hindclaws.

Etiology:

Heavy weight and deformed claws are predisposing causes.

Actual causes include; stones pressing, irregular floor and too much paring of the claw.

Signs:

- Lameness that is more pronounced on hard ground than on soft one.

- If there are more than claw is affected, the general condition of the animal is affected and show less production.

- The animal walk unwillingly, bull may not able to serve.

- The affected claw shows hotness, trimming show double sole and the cavity between the two layers filled with friable foreign materials.
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Treatment:

- Claw trimming and paring.

- Removal of the outer horny layer and all contaminated horn.

- Apply worm moist fomentation 3-4 times daily.

- Stabling in a soft ground covered with straw.
5- Specific traumatic sole ulcer(Rusterholz ulcer, circumscribed septic pododermatitis)
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Definition:

- A condition is seen commonly in the lateral hind claw of stabled cattle. 

- Bilateral involvement is common but the lesion is more advanced in one claw.
- The typical site is at the inner border of the lateral claw at the heel-sole junction.

Etiology:

- Mechanical causes; as hereditary small claw, irregular floor, lack bedding, … etc

- Acquired causes; as claw overgrowth, tension of the deep flexor tendon.

- Picked up nail or penetration of medial claw obligate the animal to bear weight on the healthy lateral one producing the typical picture of the disease.

Clinical signs:

- Lameness, the animal may go on 3 limbs if the affected limb touches a stone. 
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- Examining the foot show a circumscribed ulcer exposing the corium on the lateral hind claw at the heel sole junction. 

- Foreign bodies may penetrate the ulcer.

- The heel bulb swells and the horn of the heel may separate.

Complications:

Infection of the deep digital flexor tendon, navicular bursa and/or the cofin joint.
Treatment:

- Treatment aims to reduce or prevent formation of granulation tissue and infection of the deep tissues

- Topical application of containing cupper sulphate, antibiotic and tannic acid (1:1:1).

- The claw is bandaged and the other claw should be elevated with a wooden piece.
- Bandage is removed after 6 days and renewed every 5 days till the defect is covered with new horn.
6- Sole abscesses in cattle

Definition:

A sole abscess is located between the sensitive laminae and the horny sole. The purulent exudate in these abscesses varies in colour from pinkish-yellow to gray-brown and usually under considerable pressure.

Etiology:

Damage of the integrity of the sole as a result of:

· foreign bodies

· laminitis

· white line separation

Cracks in the integrity of the sole are contaminated, lead to bacterial growth beneath the sole.

Signs:

- Severe pain. Pain is often sever enough to cause the animal to be "three legged lame"

- Simple abscess is usually not associated with any swelling or inflammation above the coronary band. However, later in the course of the disease a sole abscess may break out and drain at the coronary band

-  Sole abscesses are most frequently seen in the lateral toe of the rear foot.

Diagnosis: 
Diagnosis depends on a foot trim. Foot trim should include the following out of any black lines or puncture wounds. This often lead to a large sole abscess.

Treatment:

- Opening the abscess to drain the pus, which is often under pressure and may be accompanied by gas. 

- All undermined sole should be removed 

There is a thin layer of new sole deep in the abscess. Care must be taken in removing the undermined sole so that the sensitive laminae is not exposed.

- Daily cleaning the abscess with a drying agent
7- Horizontal wall Cracks (thimble toe)

Definition:

Loss of the continuity of the hoof wall is parallel to the coronary band and extends around the circumference of the toe. The heel area is usually not involved. The lesion usually affects all 8 toes of the animal.

Etiology:

-Horizontal wall cracks usually follow a sever systemic infection that has been accompanied by an acute febrile response. This febrile episode causes imperfect horn growth at the coronary band that later splits or separates. This imperfect hoof not usually split until it nears the wear surface (2-3 cm from the coronary band)

- Nutritional deficiencies and metabolic diseases are also considered to be a cause by some investigators.

Signs: 

-Before the split occurs, clinical signs are minimal. A small horizontal groove may be noted on the hoof, but the animal shows no pain.

-Once the split occurs, the animal becomes very sore and is often reluctant to move because walking causes the shell of the hoof to move and put against the sensitive laminae. This stage may accompanied by weight loss and sudden drop in milk production.

Treatment:

-The treatment of choice is foot trim. The toe should be dubbed as short as possible. This helps prevent the shell of the toe from rocking back and forth on the sensitive laminae as the animal walks

- It is usually takes 4-6 weeks for the new hoof wall reach the wear surface and for the outer shell to fall off.  
8- Amputation of the claw in bovine
Indications:

- Purulent inflammation of the claw joint.

- Complicated fracture of the claw.
Anesthesia:

- Field block (ring block above the fetlock).

- Intravascular regional analgesia.

- Anterior epidural analgesia (hind claw).
Technique:

- The animal placed in lateral recumbency with the affected digit uppermost resting on straw pillow.

- Tourniquet is applied above fetlock.

- The area below fetlock is aseptically prepared.

- An incision encircling the digit is made just below the coronary band and extends down to the bone.

- Te second phalnex is exposed by reflecting the skin upward and then severed at its middle with a wire saw.

- The tourniquet is released, blood vessels are ligated.

- Apply antibiotic powder and tampon and the whole foot is bandaged and wrapped with medical tar.

- The bandage is left for 2 weeks.
9- Inflammation of the biflex canal in sheep

Definition:

The canal is a double passage which open on either side of the middle line of the digit about 0.7 cm above the entrance of the interdigital space from infront, its orifice being marked with a tuff of hair. The canal is not present in goats.

 Etiology:
- Irritation caused by foreign bodies, leading to suppuration and necrosis.

signs:
-There is an inflammation of the affected region.

- On compression between fingers, a fatty foetid discharge oozes from the canal.

- Lameness is evidenced and the animal lying most of the time.

- When both limbs are affected the animal walks on the knee.
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Treatment:

- The hair around the orifice should be shortly cut and regular cleaning of the foot with hot antiseptic fomentation.

- Compression should be applied to squeeze the contained infected materials. 

- Local infiltration of antibiotics around the inflamed canal and inside it and bandage, this is repeated every 2 - 3 days till recovery.

- If there is phlegmone at the lower part of the limb, systemic injection of antibiotics should be continued for three days.
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