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explained
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Elbow dysplasia has been identified as a significant problem in many
breeds. Importantly, the condition appears to be increasing worldwide.
It begins in puppy hood, and can affect the dog for the rest of its life.

Since the late 1960s, veterinary surgeons routinely dealing with lame dogs
have been aware of an increasing number of problems which arise during
puppyhood. Hip dysplasia was the first disease to be widely recognised, and a
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scheme to assess and control it is well established. More recently, elbow

dysplasia (ED) has been identified as a significant problem in many breeds.
Importantly the condition appears to be increasing worldwide and, although
the disease begins in puppyhood, it can affect the dog for the rest of its life.

The principal cause of ED is the genetic make-up of the animal. Thus, a

scheme which screens animals for elbow abnormalities and allows the
animals with the best elbows to be chosen for breeding, can be successful in
reducing the level of the problem in the canine population.
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ELBOW DYSPLASIA THE DISEASE
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ED simply describes the abnormal development of the elbow (a dog's elbow is
circled below). The term includes a number of specific abnormalities, which
affect different sites in the joint. They cause problems by affecting the growth
of the cartilage which forms the surface of the joint, or the structures around it.

These abnormalities, called primary lesions, then start a secondary
osteoarthritic process. The most common primary lesions are:

+ (Qsteochondritis dissecans (OCD or OD)

+« Fragmented or ununited coronoid process (FCP)

+« Ununited anconeal process (UAP)

Examination of different radiograhic views allows detection of

abnormalities
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The 'extended lateral
position gives a view of the
bones and joint surfaces of
the elbow from the side. In
this view, the position of
the joint is similar to that in
the standing dog

The flexed lateral view is a
side on view of the elbow.
This view allows
examination of the
secondary changes in ED
which occur in the shaded
areas. Note how some of
the shaded areas here are
overlaid by other
structures, which makes
them difficult to examine

The 'crani-caudal' view is
taken from the front to the
back of the joint and gives
a totally different picture.
Evidence of primary
disease, which cannot be
identified on the lateral
view, is seen on this view.
It also enables
confirmation of secondary
abnormalities

There are other, more rare, primary lesions which may occur in combination
with these, or on their own. Primary lesions occur during the growth of a
puppy, and nearly always occur in both elbows to some degree.
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Once the dog reaches maturity the primary lesions may stabilise. However,
once abnormal development of the joint has been started by the presence of a
primary lesion then further secondary changes occur as a consequence. Of
particular importance is abnormal wear of the joint surface and osteoarthritis
(arthrosis). These secondary lesions cannot be reversed and they are a
potential problem for the rest of the dog's life.

The elbow is particularly vulnerable to this type of disease. In construction, the
joint is like a hinge. The bones and cartilage surfaces which form each side of
the joint have complex shapes which fit closely together. The elbow is also a
high motion joint and the normal forelimb gait is more dependent on the elbow
than on other joints. Thus, a small change in the shape of one part of the joint
can have large consequences for the function of the joint, just like a small
piece of grit in a door hinge, and once elbow function is affected then forelimb
gait is altered.

An additional problem with ED is that lame dogs are only the 'tip of the
disease iceberg'. Many dogs have sub clinical disease; that is, they have
primary lesions or osteoarthritic changes in their elbows, but they do not
become lame. Fortunately these subclinical dogs can be identified by taking
radiographs (X-ray films) of their elbows.

Even though they have no lameness problem themselves, they have a high
chance of producing lame offspring, if allowed to breed.

THE CAUSES OF ELBOW DYSPLASIA

ED is a multifactorial disease, which means that a number of factors can
influence the occurrence of the condition. The most important factor, however,
is the genetic make-up of the dog. Other factors such as growth rate, diet and
level of exercise may influence the severity of the disease slightly in an
individual dog, but they cannot prevent the disease or reduce the potential of
the dog to pass the disease on to offspring. However, studies show that ED
has a high heritability confirming that a high proportion of the cause of the
disease is genetic.

As individual breeds of dog have a proportion of their genetic make-up in
common, it is not a surprise that some breeds are more vulnerable to a
heritable condition than others. In general, medium- and large-breed dogs are
considered to be vulnerable to ED.

Unfortunately ED is not controlled by a single gene or a simple inheritance. It
is a polygenic characteristic, which means that it is controlled by the
combination of many genes. One way of visualising this is to think of a normal
dog as carrying a few of the genes which can cause elbow problems; a dog
with subclinical disease will have more of these 'problem’ genes, and an
animal with lameness will have a higher proportion still.

Informasjonshefte om Albueleddsdysplasi




The greater the degree of ED in the parents, the more likely they are to
pass the disease on to their offspring (as shown in this study of
Swedish Rottweilers)

Parents Per cent of offspring affected

Normal x Normal 31
Normal x Mild ED 43
Normal x Moderate ED 48
EDxED 56

Degs in which elbow dysplasia
causes lameness are only the 'tip
of the iceberg’. These animals are
obvious because of their lameness.
However, there are many dogs with
subclinical disease that have an
increased risk of producing
offspring with elbow dysplasia.
These animals are not obvious and
can only be located by screening

CONTROL OF ELBOW DYSPLASIA

As the genetic make-up of the dog is the overwhelming influence on the
cause of ED, the disease can be controlled by minimising the 'problem' genes

in the population. This means selecting sires and dams with the best genetic
make-up. There is no laboratory genetic test available, like a DNA 'fingerprint',
to show which animals have the best genetic make-up for elbows. However,
dogs can be screened by radiographing (X-raying) their elbows, and looking
for the signs of ED.

If sires and dams are only selected from animals with minimal ED, most of the
clinical and subclinical animals can be eliminated from the breeding
programme, which prevents them passing their defective genetic make up on
to the next generation. Success of such control depends on a high proportion
of any breed participating, and making the information public, so that low-risk
animals can be selected by anyone wishing to breed. In other countries,
screening schemes like this have been successful in significantly reducing the
ED problem. There is an international standard for such schemes
administered by the International Elbow Working Group (IEWO), which
encourages a coordinated approach to the problem.
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2/3. Secondary changes - the
radiograph on the left shows a
smooth bump of osteoarthritic new
bone (arrowed). This is mild (grade
1) elbow dysplasia. The radiograph
below shows gross iregular
osteoarthritis in the three arrowed
areas. This is severe (grade 3)
elbow dysplasia

1. Primary abnormality - this
cranio-caudal radiograph shows
an enlarged joint space (dark
line} on one side. In this gap you
can see a large detached
fragment (white). This is an
osteochondrosis OCD) lesion.
When removed it was the size of
a little fingernail!

The breeds that have a higher incidence of elbow displasia are:

Basset Hound, Bernese Mountain Dog,
English Masitiff, German Shepherd Dog, Golden Retriever, Great Dane, Irish Wolfhound,
Labrador Retriever, Newfoundland, Rottweiler

THE NEW UK ELBOW DYSPLASIA SCHEME

To provide an opportunity for the control of ED in the UK, the British
Veterinary Association and the Kennel Club (BVA/KC) have introduced a
screening scheme run along IEWO guidelines. Previously the only elbow
schemes running in this country have been set up by individual groups such
as the Bernese Mountain Dog Club of Great Britain and the Guide Dogs for
the Blind Association. These have been successful in helping to avoid
breeding from animals with a high risk of producing ED in their offspring.

The grading system is simple

Grade Description

0 Normal

1 Mild ED

2 Moderate ED or a primary lesion
3 Severe ED
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THE GRADING PROCEDURE

Initially the scheme will require three radiographic views of each elbow, as
described on page 2. This ensures that all the areas of the joint where
abnormalities may occur can be examined. Abnormalities are detected with
greater accuracy on examination of three views, as compared to a single
view. The radiographs are examined independently by two scrutineers who
will look for primary lesions such as osteochondritis dissecans (OCD), and the
secondary osteoarthritis which occurs in ED. A grade far each elbow is
calculated from the presence of the primary lesions and the size and extent of
the secondary lesions. The overall grade for an animal is simply the higher of
the two individual grades. The grades for each elbow are not added together
as they are for the two hips in the hip dysplasia scheme. Identification of
subclinical disease and its grade in either elbow is the important factor is
screening so the grade of the worst elbow is always quoted as the overall
grade and will be published on the progeny's Kennel Club registration
documents, and in the Kennel Club Breed Records Supplement.

The grading procedure and the records will be under continuous review,
which may lead to periodic changes, and the publication of information for
those involved in controlling and treating ED. The scheme will be represented
at IEWG meetings so that the UK keeps pace with, and participates in,
international developments in the management of ED.

Getting a dog's elbows graded

Owners should contact their veterinary surgeon and arrange an appointment
for the dog to be radiographed (x-rays). The radiocgraphs will usually be taken
under anaethesia or heavy sedation so the dog may have to be left at the
veterinary practice. Elbow radiographs can be taken at the same time as
those for the BVA/KC Hip Dysplasia Scheme. When taking the dog for its
radiographs owners should remember the following.

¢« The dog must be at least one year old, but there is no upper age limit.

* The dog's KC registration certificate and any related transfer certificates
must be available so that the appropriate details can be printed on the
radiographs.

The owner should sign the declaration (first part) of the certificate, to verify
the details are correct and grant permission for the use of the results.

Once the radiographs are taken, the veterinary surgeon fills out the
appropriate section of the form and submits both the radicgraphs and the form
to the BVA. The results and the radiographs are normally returned to the
veterinary surgeon within three weeks with a certificate for the owner and a
copy for the veterinary surgeon. Once a grade has been given for a dog, the
radiograph cannct be resubmitted; however, owners have the right to an
appeal, which takes the form of a re-appraisal of the original radiographs,
made within 45 days of the dispatch of the original certificate. The whole
procedure from initial appointment to receiving the grades is handled through
the veterinary surgeon.
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COSTS

The owner is liable for the veterinary surgeon's fee for anaesthetising the dog
and taking the radiographs, and the BVA's fee for the grading.

ADVICE ON BREEDING

The overall grade is used internationally as the basis far breeding advice.
Breeders are advised to select dogs with grades of ID or 1 in order to reduce
the risk of ED in their offspring.

As ED is a prevalent disease, especially in the breeds listed on page 3, such
advice will only be effective if it is continued over a number of generations.
The most difficult part of accepting such advice for many breeders is that a
number of dogs which have never been lame and exercise freely, also have
high grades. This, however, is the subclinical population with the ability to
pass the problem on in the breed. To gain long-term control of the disease
these dogs ought not to be bred from.

TREATMENT OF CLINICAL ED

Dogs which have clinical ED often become lame between six and 12 months
of age. Initially the lameness may be difficult to ascribe to a particular joint.
However, at this age a persistent forelimb lameness should be investigated by
a veterinary surgeon. There are other conditions leading to signs similar to

those of ED so the veterinary surgeon needs to consider these as well.

Diagnosis of ED is normally based on a forelimb lameness with pain on flex
ion or extension of the elbow. The animal may have a shoert or stilted forelimb
gait as both elbows are often affected. Confirmation of the diagnosis is made
by finding primary or secondary lesions on radiographs of the elbow.

Treatment methods vary depending an the nature and severity of the problem.
Conservative treatment involving weight restriction and control of exercise is
always important. Drugs may be used to relieve the pain and inflammation
associated with the condition and to promote repair processes within the joint.
In some dogs, surgery is required to remove fragments of cartilage and bone
from the joint to relieve pain, but this is not always appropriate. In nearly all
the cases there are some secondary changes which |lead to some problems
with the joint through out life, possibly restricting the dog's ability to exercise.
However, most dogs will be comfortable with a fair level of exercise if treated
carefully between the ages of six and 18 months.

In April 1997, the BVA AWF, the AHT and the RSCPA held a joint symposium
on the subject of 'Hereditary diseases in dogs: what are they and what can be
done?' which included a presentation on elbow dysplasia.

Copies of the proceedings, containing nine papers in all, are available from
the BVA AWF, 7 Mansfield Street, London W1G 9NQ, price £12.50 (include

P&p).
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Prepared by the Orthopedic Foundation for Animals

Ibow dysplasia has been found in 78 breeds

evalvated by the Orthopedic Foundanon for

Animals, which opened its ED} darabase in

1990, The incidence of elbow dysplasia in these

breeds ranged from 1.2 1o 47.9 percent of the
evaluared dogs.

Elbow dysplasia can lead to lameness or abnormal gair, but
a number of affected dogs show no obvious clinical mani-
festations. Three factors produce clbow dysplasia, cither
singularly or in any combination.

Elbow dysplasia can be exrremely debilitating, bur there is
no satisfactary medical protocal or surgical procedure that
can significantly alter the progression of the disorder or cure
it. This makes it ncreasingly important to reduce the inci-
dence of the discase through selective breeding, which has

been shown to reduce its incidence.

The rerminology of clbow dysplasia (ED) was introduced in
1961 to describe a generalized osteoarthrosis (OA) of the
clbow reported in association with an ununited anconeal
process (UAP). A report followed that revealed the same OA
without the UAP, Over nme, fragmentation of the medial
coronoid process (FCP) of the ulna and osteochondrosis
dissecans  (OCD) of the
humeral condyle also were
described with this general-
ized elbow arthrins, These
three components are the
currently-accepred  entities
comprising elbow dysplasia.

UAPR, FCP and OCD may
be present singularly or in
any combination. Ir has
been reporred char FCP with
OCD can occur with a fre-
quency as high as 37 percent
. With such a high frequency
the question arises whether
the second lesion is a result
of the first lesion in contrast
to the two lesions being
present as separate entites,
Certain breeds tend 1o be
affected with a particular
entity more frequently than
the other components,
which lends support o rhe

Etiology

The exact mechanism of these abnormalities has not been

clearly defined,

There are two different theories for the resulting lesions, The
first theory, proposed by Olsson, was thar all three disorders
are manifestanons of osteochondrosis, Osteochondrosis is a
disturbance of endochondral ossification, which is the for-
mation of bone through the ossification of carrilage. In the
arca of the abnormality, there is a thickening of the carrilage
due to deprivation of nutrients supplied to the chondrocyres
by diffusion from the synovial fluid. The cells ar the bottom
of the thickened area do nor receive adequare nutrition and
become necrotic, hence the cartilage in this area will not be
attached ro the underlying bone, Movement of the bones in
the joint provide the forces necessary ro break this thickened
area free, forming a cartlage flap or a complere full-thick-
ness carrlagenous defecr.

The movement of the bony or carnilaginous fragments pre-
vents healing of the exposed subchondral bone. Pain result-
ing in lameness, due to inflamed nerve endings in the sub-
chondral bone, may persist or may diminish with ome. The

herirability of the disorder.  gibow dysplasia can be an extremely debilitating disorder for which there are no satisfactory treatments.
Prevention, thraugh selective breeding, is the best means of management.

Orthopedic Foundation for Awimals, 2300 E Niforng Bled, Columbia, MO 63201, wwoffa.org
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Figure 1. Extreme flexed (ateral radiographic projection of the elbow faint.
The ununited anconeal process is cormpletely separated from the uina by
the line at the point of the arrow.

fragmenrs serve as a constant irritant, exacerbating lameness
and the progression of arthritic changes. This theory was
supported by the different components of elbow dysplasia
present in the elbows of the same animal.

The second theory, proposed by Wind, is of joint incongru-
ity as a primary caose of the fragmenration or resulting
lack of fosion (ununired). Congruency is important in the
elbow joinr because three bones muse fir rogether smoarhly
to allow for a gliding movement in fexion and extension as
well as inrernal and exrernal rorarion,

The entire ulnar rrochlear norch is in close conracr wirh the
articular cartilage of the olecranon fossa and the humeral
rrochlea which arriculares with borh the radios and rhe ulna.
Any asynchronous growth of the radins and vina or insuffi-
cient development of the ulnar rrochlear norch would resule
in loading forces in the area of the anconeal process and or
the coronoid process. It has been proposed, in rwo different
studlies, thar rhese separate components are entirely different
disease ennries since inherirance is independent.

Presentation

A number of affected dogs show no obviouns clinical mani-
festations of the disorder. Some affected dogs may be clini-
cally lame or have an abnormal gair. In dogs thar are clini-
cally lame, varying degrees of lameness maybe exhibired and
exacerbarion with acriviry is seen. Gair abnormality usually
is present in dogs with bilateral disease, unless one elbow is
worse than the other, making a unilateral lameness evident.

Affected limbs are usvally rotated inward with elbows
rotated outward. Manipulation of the elbow will reveal
a decrease in range of motion, Crepitation, joint effusion,
joint capsule thickening and muscle atrophy are variable.
This variability is the result of the tremendous range of the
abnormality even within a single enrity.

The radiographic signs of ED and the clinical presentarion
do not necessarily correlare directly, A dog may have sig-
nificant radiographic changes and not be clinically lame. Tn
one study, dogs were evaluated when an acute lameness was
present, but no radiographic changes were seen ar this rime.

These same dogs were evaluated ar a later dare when the
clinical lameness had resolved, but radiographic signs of ED
Were now seer,

This resolution in lameness with a progression of degenera-
tive changes can be anributed to paio in the acute phase of
the disease. As healing occurred, the limeness resolved, The
damage persisted and, being consistent with the chronic
progressive mature of arthrits, resulted in the subsequent
radiographic changes,

Diagnosis

In the young dog with lameness from elbow dysplasia,
diagnosis is made from typical clinical signs and standard
radiographic evaluation. For diagnosis of a clinically lame
patient, views should include a lateral, a craniocaudal and a
Hexed lateral of the elbow joint. The radiographic appear-
ance 18 characterized by incongruity and or degenerative
changes,

The anconeal process may not fuse to the diaphysis of the
ulna uneil 4 1o 5 months of age, so a diagnosis of UAP
prior to 4 to § months of age is premature, No studies have
been conducted for the giant breeds to determine an age
range; this age range maybe even older in the giane breeds.
The usual age of presentanon with clinical signs is 6 1o 12
manths, but affected dogs may not be clinically lame uneil
much older,

UAP is bilateral in 20 o 35 percent of affected dogs, Males
are more frequenty affecred than females, potentially because
of a more rapid growth rate and a greater over-all size,

The most sighificant radiographic sign of UAP is the appear-
ance of a radiolucent line of separation between the olec-
ranon and the anconeal process (Fig.1). This line may be
present in varying degrees since the anconeal process can
actually be partially fused (Fig. 2).

It is important 1o obrain a lareral radiograph of the cbow

in extreme flexion, I not flexed, the distal, caudal aspect of
the medial epicondyle of the humerus s superimposed on

Figure 2. Extreme flexed lateral radiographic projection of the elbow
joint. A partially fused anconeal process is evident. The anconeal process
is fused caudally and the line at the point of the artow s the area where
fusion falled to occur.

Crthopedic Fowndation for Amimals, 2300 E Nifong Bled, Columbia, MO 65201, wewreoffa.org
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the anconeal process, which can be confused with a separa-
rion line,

As the disease progresses, sclerosis can be seen along the
margins of separation. Degenerative changes subsequently
appear at 7 to 8 months of age.

The fragmented coranoid process occurs at 4 o 10 months
of age. Unlike a UAP, an FCI* may not be visible radiographi-
cally (Fig. 3). Fissures in the cartilage or slightly irccgular
articular margins would be the least abnormal (Figs, 4 &
5). These changes are not evident radiographically, but the
resulting degenerative changes would eventually become evi-
dent radiographically.

Definitive radiographic identification of FCP often is not
possible because of super-imposition of the radial head over
the medial coronoid process. In addition, the central radio-
graphic beam rarely intersecrs the cleavage line in a parallel
manner,

Figure 3. Extreme flexed lateral radiographic projection of the elbow
Jaint. Although not typically evident vig radiographic examination, the
arrow marks the fine of separation of a fragmented medial coranoid
process. A small, triangular, radiodense fragment can be seen adjacent
ta the fine of separation,

The diagnosis of the FCP is rypically from the secondary
degenerative changes that resule from the abnormality (Figs.
9& 10, page 5). These are seen as early as 7 to 8 months of
age bur may nor be evident untl marurity. These are osteo-
phytes locared on the proximal and lateral aspects of the
anconcal process. Similar changes on the medial humeral
epicondyle and medial aspects of the joint develop as the dis-
order progresses. Sclerasis between the proximal radivs and
ulna andf/or an increased humeroradial joine space maybe seen
on a lateral projection,

The primary radiographic sign of OCD is common o all
locations. There is evidence of a subchondral bone defect thar
causes a flatening or concavity of the articular surface. In
the elbow OCD is diagnosed by visualization of either a sub-
chondral bone defeet or cartilage flap on the medial humeral
condyle, This defect may have a sclerotic margin,

The cartilage fllap may become caleified or contain a picce of
subchondral bone facilirating recognition radiographically as
a “joint mouse.”

Figure 4 A gross Hssue specimen of the articular surface of the radius
fright} and wina (left). The armow points fo a fissure in the cartilage. The
arrowhead points to an area of roughened articular cartilage, These
fesions would not be evidgent rediegraphically but could resalt in changes
consistent with Grade 1 elbow dysplasia,

A calcified cartilaginons flap maybe seen radiographically
as a thin, linear, mineral opacity covering the defecr. The
discase occurs between 4 to 10 months of age. OCD can
affect multiple joints {elbow, shoulder, stifle, hock) and is
commonly bilateral. If a dog is lame and elbow dysplasia is
a suspecred diagnosis, then the conrralareral elbow should be
radiographed as well. A craniocaudal projection or a slightly
oblique lateral craniocaudal projection is necessary o visual-
ize a lesion in the elbow (Fig. 6, page 4).

In general, the amount of acthrivic changes that result from
elbow dysplasia parallels the amount of joint instability cre-
ated by the abnormality, Since the UAP is typically the most
unstable, it is likewise associated with the most degenerative
changes and subsequently the worse prognosis in reference
to debilitation. The FCP is less unstable,

The osteochondrosis lesions may not create gross instability
but are associated with incongruency and inflammation that
would resule in degenerative changes.

= 4. y ;
Flgure 5. A gross tissue specimen of the articular surface of the radius
{right) and ulna {left). The arrow points to the iregular articular margin
betweern the radius and ulna, It appears that a partion of the uing is
mifssing {in the proximity of the coronoid process). This lesion would not
bre evident radiographically, but could result in changes consistent with
Grade 1 albow dysplasia,

Orthopedic Foundation for Ammals, 2300 E Nifong Bled, Columbia, MO 65201, wnneoffa.org
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At this time there have been no scientific studies thar have
corelated the amount of degenerative change with the
amount of dysfunction or prognosis. With the chronic
progressive nature of arthritis, it is generally a matrer of
time before the animal becomes clinically lame from the
disorder.

Therapy

Treatment for elbow dysplasia will vary according to the indi-
vidual case. Factors to be considered are the present amount
of degenerative joint disease, age of the patient and degree
of lameness. Typically all immature dogs showing lameness
referable to FCP, OCD or a UAD are surgical candidates.
Mature dogs with mild to moderate arthritic changes and a
component of instability also may be considered for surgery.

Removal of the unstable component may provide for some
decrease in pain. Dogs with pain from severe degenerative
changes, but in which the joint is stable, are not considered
surgical candidates because surgery may disrupt stability
and aggravate the problem. Surgery is recommended 1o
facilitate healing of the cartilagenous defect and to remove
the loose fragments,

Depending on the component of dlbow dysplasia and the
amount of abnormality present ar the time of surgery, own-
ers should be aware that arthritis is a progressive disorder
and improvement may be seen, but normality probably will
not be achieved, Medical and surgical management is often
unrewarding. Fewer than 50 percent of the dogs treaved
medically and fewer than 60 percent of the dogs treaved
surgically {for FCP) had a satisfactory long-term recovery.

The rate and extent of arthritic changes are variable, Elbow
dysplasia can be a crippling disorder. The degree of osteoar-
thritis may be severe enough that by the age of 2 years clini-
cal signs are evident and the use of analgesics are indicared
for pain relief.

Ofiten the best results (for furure use and minimal arthritic
changes) are achieved with carly intervention. Thercfore, a
more aggressive surgical approach is advocated. Although
some animals do recover spontaneously, this can happen
only if the flap breaks loose and is absorbed in the joint
cavity, This process may take 9 to 12 months and bilaterally
affected animals (incidence of 27 percent and 68 percent)
are unlikely to recover to the point of clinical soundness.

When an animal is markedly lame in one leg, it is difficult
to assess lameness in the contralareral leg. Both limbs should
be radiographed even if only one limb is clinically lame. An
addirional danger is that the loose carnlage flap may survive
within the joint to become a large ossicle {joint mouse) that
will cavse severe inflammatory changes and degenceranve
joint discase. If the flap never breaks free, a similar deterio-
ration of the joint occurs. Partially artached flaps have been
removed in 3-year-old dogs.

The best method for surgery would be through arthroscopy
by a surgeon who has a significant amount of experience
performing arthroscopies, since there is a learning curve
associared with this method.

Genetic Databases

Mulrple studies support the theory that the varions compo-
nents of ED are heritable. The heritability index and incidence
varics by the breed, component and population studied. T
appears that the disorder is inherited polygenically with devel-
opment being multifactorial. Both environmenral factors and
the additive effect of many genes contribute to expression,

The Internarional Elbow Warking Group (IEWG), a con-
sortium of experts from around the world, was founded
in 1989 to lower the incidence and prevalence of elbow
dysplasia by coordinaring worldwide efforts. These cfforts
mclude rescarch, dissemination of information, formulanion
of guidelines for national registries and provision of educa-
tion about elbow arthrosis.

It was necessary to develop a protocol for sereening elbows
that would be acceprable to the scientific community and
breeders. It was agreed thar ED was the manifestarion of
inherited FCF, UAP, OCD, articular carrilage anomaly and/
or joint incongruity that resulted in elbow arthrosis. Until
a DINA test is available for the detection of animals generi-
cally predisposed for ED, genotype can only be estimared by
knowledge of the evalvations of the extended family. The

Figure &, Slightly abligue craniocaudal radiographic praject of the elbow
feint. The arrows emphasize a radiolucent subchondral bone defect from
ostepchondrosis.

IEWG has continued to meet periodically to provide interna-
tional discussions for the purpose of exchanging informarion
and reviewing the elbow evaluation protocol.

The OFA started its elbow darabase in 1990 using a modified
protocol of the IEWG. Initally the database was semi-closed,
bur since July 1, 2000, owners have had the choice of an open
database as well. When establishing criteria for a prorocol
for screening breeding animals, several aspects need o be
considered. To encourage submission of data from multiple-
dog owners (i.c., breeders) the cost must be reasonable. This
should take into consideration the cost o the submitters of
obraining such data prior to the entry into the database.

The minimum age for certification must allow for detecrion
of a significant number of affected dogs by thar age and srill
allow for entry of an individual into the breeding program
in a timely manner. Therefore, the OFA requires one view of
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each elbow in extreme Hexion, Certificanon can be obrained
at 24 months of age. The age of 2 years is well past the
actve stage of the disorders and arthritic changes should be
evident on the lateral projection, regardless of the magnitude
of the abnormality,

The OFA reports clbows as normal (Fig. 7) or dysplastic,
The abnormals are graded as grades 1 (Figs. 8 & 9 through
3 (Fig. 10), with grade 1 being the least abnormal, The
grades are differentiated by the relative amount of osteo-
phyte formarion on the anconeal process. The grades of
dysplasia will facilitate the caleulation of heritability.

Figure 7. Extrerne flexed lateral radiographic projection of @ mormal
elbow joint.

Figure 9. Craniocaudal radiographic projection of the elbow joint. The
arrow shows an osteaphyte on the proximal wlna. This is an exampte of
Grade 1 elbow dysplasic, bt is not o required view for the OFA,

Summary

Elbow dysplasia can be extremely debilitating. The onset
is carly and patients are bilaterally affected in a significant
number of cases, Despite the ability o rear affecred dogs,
there is no sarisfactory medical protocol ar surgical proce-
dure o significantly alrer the progression or cure the dis-
order. This poor response to medical and surgical manage-
ment is substantiated with force plate gair analysis pre- and
post-therapy. This makes it increasingly important to reduce
the incidence of the disease through selective breeding,
Selecrively breeding phenotypically normal individuals has
been shown o reduce the incidence of the disorder,

Figure 8. Extreme lateral radiographic projection of the elbow joint. The
arrow shows the osteaphyte development on the anconeal process, The
elbow is an example of Grade T elbow dysplasic,

Figure 10, Extremne flexed lateral radiographic prajection of the elbow
Joint. The arrows show osteaphyte development in the area of the anco-
neal process on the wina, the caudal aspect of the humerus ond the cranial
rmayain of the radius. This is an example of a Grade 3 efbow dysplasia.

Next page: Elbow dysplasia statistics and the Canine Elbow illustrated.

The Canine Elbow

a) Ancaoned process, site of asteophyte development
'’} Line of separation for UAP

b) Site of osteophyte development

o) Medial coronold process

d) Site of asteophyte development

e} Trochlear natch

f} site of osteochondrosis lesion
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Normal versus Dysplastic Elbows, 1989 - 2004
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OFA’s Elbow Dysplasia Database

Fram 1989 through 2004, 235,048 dogs were submitted to the OFA elbow database for evaluation. 234,958 were found to be normal. 35,790 dogs
(15.23%) were found to be dysplastic. 732 dogs had equivocal results (not represented in this chare). in 2004, 3,854 of the 31,848 dogs rested were
found to be dysplastic, 12.710%.
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Elbow Dysplasia Types

The Three Faces of Elbow Dysplasia

Elbow dysplasia is a general term used to identify an inherited polygenic disease in the elbow of
dogs. Three specific etiologies make up this disease and they can occur independently or in conjunc-
tion with one another. These etiologies include:

- Pathology involving the medial coronoid of the ulna (FCP)
- Osteochondritis of the medial humeral condyle in the elbow joint (OCD)
- Ununited anconeal process (UAP)

Studies have shown the inherited polygenic traits causing these etiologies are independent of one
another. Clinical signs involve lameness which may remain subtle for long periods of time. No one
can predict at what age lameness will occur in a dog due to a large number of genetic and environ-
mental factors such as degree of severity of changes, rate of weight gain, amount of exercise, etc.
Subtle changes in gait may be characterized by excessive inward deviation of the paw which raises
the outside of the paw so that it receives less weight and distributes more mechanical weight on the
outside (lateral) aspect of the elbow joint away from the lesions located on the inside of the joint.
Range of motion in the elbow is also decreased.

Elbow Dysplasia Grades

T Anceneal Process

Proper position for elbow evaluationElbow dysplasia has multiple
inherited etiologies which may occur singularly or in combination.
These etiologies include fragmented medial coronoid (FCP) of the
ulna, osteochondritis of the medial humeral condyle and ununited
anconeal process (UAP). The most sensitive view used to diagnose :
secondary degenerative changes in the elbow joint is an extreme thva x-
flexed medio-lateral view of the elbow which is required by the OFA B\ \
and recommended by the International Elbow Working Group. The ~ 7ePe/#ositon ef the elbeigferragiearap
veterinary radiologists are most interested in the appearance of the

anconeal process of the ulna.

.. Humerus
B

Radius _ NS

When there is instability of the elbow joint due to elbow dysplasia, one of the most sensitive radio-
graphic findings is new bone proliferation (osteophytes) on the anconeal process of the ulna associ-
ated with secondary developmental degenerative joint disease.

Bone proliferation can be very subtle to visualize in some dogs and may require the use of a spe-
cial light source (hot light) rather than a traditional view box to diagnose it. Other arthritic findings
such as sclerosis in the area of the trochlear notch of the ulna and bone spurs at joint edges are also
reported. If fragmentation of the medial coronoid only involves the cartilage, it may not be seen
radiographically but occasionally if the bone is also fragmented, it can be visualized as a separate
calcific opacity superimposed over the radius.

Grading Elbows

For elbow evaluations, there are no grades for a radio-
graphically normal elbow. The only grades involved are for
abnormal elbows with radiographic changes associated
with secondary degenerative joint disease. Like the hip
certification, the OFA will not certify a normal elbow until
the dog is 2 years of age. The OFA also accepts preliminary
elbow radiographs. To date, there are no long term studies _
for preliminary elbow examinations like there are for hips, Irregularly formed medial coronoid process (thin

.. . . . arrow) and fracture of the articular cartilage
however, preliminary screening for elbows along with hips (thick arrow).

can also provide valuable information to the breeder.

- Grade | EIbow Dysplasia: Minimal bone change along
anconeal process of ulna (less than 3mm).

- Grade Il Elbow Dysplasia: Additional bone proliferation
along anconeal process (3-5 mm) and subchondral
bone changes (trochlear notch sclerosis).

- Grade lll Elbow Dysplasia: Well developed degenerative
joint disease with bone proliferation along
anconeal process being greater than than 5 mm.

Remodeiing of the proximal surface of the anconeal
process (thick arrow, top) and sclerosis in the area of
the trochlear notch (thin arrow).



