Canine Elbow Osteochondrosis
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The skeleton of the newborn puppy is very different from that of the adult dog. During the first nine months of life the skeleton must undergo rapid growth and maturation whilst maintaining sufficient strength to support the soft tissues. Development starts in the foetus where a cartilage template of the skeleton is laid down, this model being a miniature version of the future definitive bones. The cartilage is then replaced by bone in a process known as 'endochondral ossification'. At birth, the middle region of a long bone (diaphysis) consists of calcified, bony tissue but the regions at either end (epiphysis) are still cartilaginous. Soon after birth these cartilaginous ends start to ossify but a band of cartilage remains between the bone end and the shaft. Cells within this cartilage (chondrocytes) divide, enlarge and move apart before being replaced by bone. This division allows the developing bone to lengthen and so these bands of cartilage are known as 'growth plates'. As the dog reaches adulthood the growth plates are completely replaced by bony tissue and no further increase in limb length can occur.

The bone ends which articulate to form joints are covered by a protective layer of cartilage. During development a similar process of endochondral ossification occurs below this cartilage ie. the chondrocytes divide, mature and are replaced by bone, the articular cartilage acting as a 'growth plate' for the developing joint surface.

Although the matrix becomes calcified the final organisation to bone does not occur. An area of thickened, retained cartilage results. Fissures arise at the base of the lesion and eventually these extend to the joint surface so that a cartilage flap (dissecting lesion') forms. This flap may retain some attachment or may lie free within the joint. The condition is seen in the shoulder, elbow, and more rarely the hock and stifle joints. Osteochondrosis of the shoulder is seen in giant breeds such as the Great Dane, Pyrenean Mountain Dog, Irish Wolfhound and also in the Border Collie. The diagnosis by clinical and radiographical means is straightforward and the response to the surgical removal of the cartilage flap is very good, with almost all dogs fully recovering limb function. Unfortunately, the diagnosis and treatment of the condition in the elbow provides difficulties.

The most common breeds to suffer from elbow osteochondrosis are the Labrador Retriever, Golden Retriever and Rottweiler. The major presenting sign is a foreleg lameness. Analysis of case records has shown that the peak onset of lameness is at 5-7 months. Males are twice as likely to be affected as females and the condition is bilateral in 50% of cases. Clinical examination reveals a reduced range of movement in the elbow and the animal may show signs of discomfort by pulling away when the limb is flexed (Fig.1). Some affected animals also have marked distension of the elbow joint capsule (Fig.2).

Diagnosis

 The most commonly used diagnostic aid for assessing the elbow joint is radiography. It is important that the radiographs are of a high quality because early diagnosis is based on very subtle changes. Accurate positioning is also required so that key areas are not obscured. In most cases general anaesthesia is necessary. The condition is frequently bilateral and so both elbows should always be radiographed, even though lameness may only be apparent in one limb.

Two radiographic views of the elbow are routinely taken and are assessed for bony change. The elbow is a complex hinge joint involving three bones. The articular surfaces are highly congruent and the joint does not tolerate any instability. Osteochondrosis results in the secondary deposition of new bone (osteoarthrosis) around the margins of the joint. These changes may be seen very early in the course of the disease (Fig.3). There are two main problems with the radiographic diagnosis of elbow osteochondrosis. Firstly, the anatomy of the elbow is such that there is superimposition of bony structures in any radiographic projection. Secondly, cartilage is radiolucent and so defects that affect only cartilage cannot be seen on the finished radiograph. Lesions cannot be predicted from the degree of secondary change seen on a radiograph. A diagnosis of osteochondrosis is reached based on history, clinical examination and radiographic evidence of secondary osteoarthrosis - but the the exact extent and nature of the lesions can only be discovered if the joint is surgically explored.

In the future magnetic resonance imaging' would allow the soft tissue lesions to be visualised but this technique, used in a small number of human hospitals, is not yet readily available to the veterinary profession in this country.

Treatment

The treatment of elbow osteochondrosis falls into two categories. Affected dogs may either be managed conservatively (weight loss, controlled exercise, pain killers and other drugs) or the joint may be surgically explored and loose fragments removed (Fig.4). Surgery is of most benefit to dogs that are very lame, or have only mild secondary osteoarthritis, or have not responded to conservative management. The earlier the surgery is performed the better, preferably under one year of age. Again, two particular problems arise in the treatment of elbow oteochondrosis. The elbow can be a technically difficult joint to explore and regardless of the line of therapy that is adopted, a significant number of dogs do not recover full limb function. The secondary changes continue to progress and in middle to old age affected dogs may suffer from degenerative joint disease i.e. permanent soft tissue changes such as joint capsule thickening and distension, cartilage wear, stiffness and joint pain. It may be necessary to use analgesics in the long term. Recent advances in drug therapy include the use of chondroprotective agents - these are compounds that stimulate repair of cartilage, but their exact role in the management of affected dogs has yet to be clarified.

Reducing the incidence

Elbow osteochondrosis is a multifactorial disease (similar to hip dysplasia) with a high heritability i.e. there is a significant genetic contribution but other environmental factors are also involved. The incidence of the condition can be minimised by selective breeding but will not be eliminated totally.

The situation is further complicated by the fact that not every affected dog will show clinical signs of the disease. If these apparently 'normal' animals are used for breeding, there will be an increased chance of their offspring having osteochondrosis. In Scandinavia, a radiographic screening protocol has been run by the Swedish and Norweigan Kennel Clubs for over 10years. This has led to a significant reduction in the incidence of elbow osteochondrosis within their Retriever and Rottweiler populations. An International Elbow Working Group has also been established in response to increasing worldwide concern over elbow osteochondrosis. This group has drawn up internationally agreed guidelines for the radiographic screening of dogs and the collation of data. There is, as yet, no official Kennel Club scheme in the UK. However, all Guide Dogs Breeding stock is screened according to the international protocol. This involves taking lateral radiographs of both elbows and examining them for signs of secondary osteoarthrosis. They are then graded as normal; mild, moderate or severely affected'. This allows the better dogs to be selected for breeding. The Bernese Mountain Dog Breed Council has also recently adopted the same screening programme and it is hoped that other breed clubs may follow suit.

 Elbow osteochondrosis is important because it arises in puppyhood and can 

 affect an animal for the rest of its life. Treatment is moderately successful but a number of dogs will have long-term lameness problems. The adoption of screening and suitable breeding policies will minimise the disease incidence but further research is needed into the cause, diagnosis and treatment of this condition to ensure we have a happy, healthy canine population.

