What Does Staffa's Elbow Evaluation Mean?

©Valerie Young, Glenevan Welsh Springer Spaniels, Albany, Ohio 

We would like to thank Dr. G.G. Keller of the Orthopedic Foundation for Animals for his time in explaining Staffa's evaluation to us. We here provide the information he gave us, as we understood it. Any errors are ours.

What does the rating on Staffa's right elbow mean?
Staffa has elbow dysplasia (ED), an imperfect formation of the joint, in her right elbow only.
Grade I: minimal bone change (the least severe abnormal rating). Grade II and Grade III are worse.
DJD: degenerative joint disease. The X-ray showed bone changes in the joint.
UAP: ununited anconeal process. Staffa does not have this severe condition in which the joint comes apart. It would be obvious in the X-ray.
OCD: osteochondrosis. Lesions on the bone cause lameness in juvenile dogs. Staffa does not and did not have this. We know because she was X-rayed and examined by a veterinary orthopedic specialist when she injured her foreleg as an adolescent, and it would have shown up on the X-ray then even if it was not obvious at age 2.
FCP: fragmented coronoid process. Pieces of bone or cartilage at the joint come off. Dr. Keller says that Staffa probably has this, although the X-ray does not show it. He says sometimes the fragments are too small or few to see in the X-ray. 

How common is elbow dysplasia in Welsh Springers?
Very few WSS breeders or owners screen for elbow dysplasia. We have not seen the condition discussed in breed publications. As of December 2000, only 65 Welsh had been evaluated by OFA for ED. (Compare that to 982 Welsh Springers who had been evaluated by OFA for hip dysplasia by December 2000.) Of those 65, 6 % failed (4 animals). All of these were Grade I. The majority of failures in most breeds are Grade I. We suspect this is partly because X-rays showing more severe ED are often recognized by the local veterinarian and not submitted for official evaluation, while less severe cases are submitted with the expectation that they will pass. In Staffa's case, the veterinarian who took the X-ray is experienced and is a breeder himself, and he thought Staffa's elbows were normal. We expected a normal rating. Fortunately, we also had the OFA evaluation by experts, and did not rely on the local veterinarian's opinion alone.

We searched for potential stud dogs with normal elbows using the OFA on-line database. We used dogs evaluated from January 1995 to September 2001, assuming dogs evaluated earlier would be less likely to be at active stud because of their age. Only 26 normal dogs were listed. We know at least 3 of those 26 are not available because of first-hand information from their owners: one has severe hip dysplasia, one has optic nerve Hypoplasia, and one is deceased. So, in the United States in Fall 2001, there are probably fewer than 20 WSS studs available with certified normal elbows. Many of these come from a few kennels and many are brothers, half-brothers, or fathers-and-sons. That is not much genetic diversity to work with.

We believe that many WSS breeders have used, and are using, dogs and bitches in their breeding programs that have ED. The OFA data shows that ED exists in the breed. However, it may not present external symptoms. Staffa, for example, shows no abnormality in her gait. The OFA says that dogs with ED turn their feet to place more weight on the inside of the foot than the outside. Neither we nor the judges see this when Staffa moves, and her toenails wear evenly, which indicates she supports her weight evenly on her foot. So far as we know, Staffa's ancestors were not bothered with elbow problems. Certainly her mother continues to be competitive in agility at a high level at age 8. 

Update 2004
As of January 1 2004, 131 Welsh Springers had been evaluated by OFA, with 5.3 % (7 animals) abnormal. There are 56 stud dogs born since January 1994 who have normal elbows. Again, some are unavailable due to death or to other health issues, but there are probably 40 - 50 potential stud dogs with normal elbows in the breed now. The fact that the number of animals evaluated has doubled in the past three years, but the incidence of dysplasia remains the same, suggests that the true incidence of elbow dysplasia in the breed is probably about 5 - 6 %. Staffa continues to be asymptomatic. 

Is ED inherited, or can it be acquired?
Since UAP, FCP, and OCD were not marked on Staffa's evaluation, our first question was whether the DJD observed could be due to injury. Dr. Keller told us no. He says only severe injury to the bone can cause elbow DJD, for example, a fracture extending into the joint, or a fracture followed by a bone infection. He also told us that UAP would be obvious on her X-ray, so she does not have that. As a puppy, Staffa did injure her foreleg twice in two weeks, catching it in the fence and smashing full speed into the metal corner of the open dishwasher door. She was lame periodically for a few weeks after that. We had her examined and X-rayed by a veterinary orthopedic specialist (Dr. Matthew Barnhart) at that time, and he pronounced her normal. Both he and Dr. Keller agree that he would have easily seen the characteristic lesions of OCD had they been present. Dr. Keller's opinion is that Staffa has DJD due to FCP, but that the fragments are small enough or few enough not to appear on the X-ray. 

Could the evaluation be wrong?
At least 2 of the 3 evaluating veterinarians considered Staffa to be Grade I in her right elbow and normal in her left. The X-rays are screened for quality before evaluation, so if the X-ray quality was insufficient it should have been returned. However, we have heard stories from other breeders of hip evaluations changing substantially on re-evaluation, even from "mild" to "fair". We have decided not to have her re-evaluated at this time. Possibly, with 3 different veterinarians looking at her X-rays, the consensus would be different, and we would receive an OFA number the second time. However, there would be no logical reason to think the second evaluation was the right one. The question about her status would still remain in our minds, regardless of the result of the second evaluation. So long as Staffa remains asymptomatic, we will probably not have her re-evaluated.

Will Staffa be bred?
Currently, we do intend to breed Staffa, carefully. We will breed her to a dog whose elbows are OFA normal, and who is also certified normal for hips, eyes, and thyroid. We have shared her evaluation with the stud owner, and will share it with all puppy buyers. We will pay for all puppies in the litter to have their elbows evaluated between 24 and 36 months of age. We will offer reimbursement of associated veterinary expenses to any owner whose puppy has ED. At that point, we will make a decision whether to continue breeding with Staffa or one of her puppies. We feel that Staffa's temperament, conformation, type, and other health results make this reasonable. We have discussed this with Dr. Keller, and he without hesitation told us that we were being rational, not rationalizing. Although we are concerned about ED, with the information we have now, we do not consider it to be as serious a health issue as hip dysplasia or epilepsy, for example, in Welsh Springers.

Given the small number of Welsh certified, we feel currently that to limit ourselves to breedings only between OFA-certified normal dogs will unreasonably limit our efforts to consider the maintenance of genetic diversity in our breedings, particularly because most ED-free certified dogs come from a few kennels. 

Update 2004
Staffa was bred in late 2001 to a stud dog with OFA normal elbows. All six of the puppies were evaluated as "Normal" by OFA for elbow dysplasia at age 2. We decided to breed Staffa again in 2004, via frozen semen to a deceased dog. This dog's elbows were never evaluated radio graphically. He never exhibited symptoms of elbow dysplasia. We will pay for all puppies in the litter to have their elbows evaluated between 24 and 36 months of age. We will offer reimbursement of associated veterinary expenses to any owner whose puppy has ED. 

More Information
A search for Elbow Dysplasia on the World-Wide Web reveals more information, some of it contradictory. Most articles imply that serious lameness is always evident in ED, although a few say that some dogs are never obviously impaired. Two or three note that it is very difficult to see the fragments associated with FCP because they are small. Dr. Roger Lavelle of the University of Melbourne, for example, notes that the common radiographic view used to diagnose ED is poor for seeing FCP, although it will reveal the associated DJD. He also recommends against breeding dogs who are Grade II or Grade III, though he makes no recommendation about Grade I. Dr. Henry DeBoer, Jr. of Pioneer Valley Veterinary Hospital recommends against breeding any dog with any evidence of ED. Dr. DeBoer competes in schutzhund and breeds German Shepherd Dogs, a breed which has serious problems with ED. Dr. DeBoer also says that dogs with Grade I ED may never show lameness, and that trauma to growing and developing joints can play a role in ED. Currently, the University of California - Davis is researching the causes and progression of ED. All sources agree that most ED has a genetic basis, and that it is a polygenic trait, so inheritance is complex.

Fred Lanting has written an interesting series of three articles on ED for The Mastiff Reporter. He cites a theory by Dr. Olsson that ED and HD (hip dysplasia) are different manifestations of a larger class of hereditary joint disease. Certainly several of the breeds known to have ED problems also have HD problems (German Shepherd Dogs, Rottweilers, Bernese Mountain Dogs, Mastiffs, Golden Retrievers, Labrador Retrievers). Certainly the Welsh Springer is a breed with a high incidence of HD, although great progress has been made. Given this theory, Lanting suggests that breeders selecting only on the basis of HD may incidentally make progress in eliminating ED. On the other hand, ED and HD don't seem to be related in Staffa's case, as her hips rate "Excellent". Of course, a statistical relationship does NOT mean a causal relationship, or absolute certainty of prediction for any individual dog.

Lanting also quotes results from studies of the heritability of ED. In Rottweilers, ED is mostly a result of FCP, the disease that Staffa probably has. The incidence of ED in Rottweilers in 1991, according to OFA, was 33 - 45 %. (As of December 2000, it was 42.2 %.) In breedings of Rottweilers where both parents have ED, an estimated 40 % of offspring will be affected. When only one parent has ED, about 13 % will be affected. When both parents are normal, a small but non-zero percentage of offspring are expected to show ED. Similar results were obtained by breeding affected German Shepherd Dogs to normal greyhounds. As of December 2000, 20.1 % of German Shepherds evaluated by OFA had ED. 

Based on the results for Rottweilers and GSD x Greyhounds, we expect that puppies from normal x Grade I breedings of Welsh Springers will have at worst a 1 in 8 chance of having ED. Because so many Rottweilers and GSDs are affected with this polygenic disease, a large proportion of even the unaffected dogs probably carry one or more genes for ED. Data for the Welsh Springer is more limited, but the problem is probably not worse than in Rottweilers or GSDs, so probably fewer Welsh carry genes for ED and probably the number of affected offspring will be lower. Given that lameness due to elbow problems appears to be almost unknown in the Welsh Springer, and Welsh are a much lighter and smaller breed than the Rottweiler or GSD, we expect that even offspring with ED detected radio graphically will probably show no symptoms. We would not make any such prediction if one of the parents had Grade II or Grade III ED.

Update 2004
OFA has now published statistics on the heritability of ED on their website. http://www.offa.org/edanswers.html Using test results on the offspring of 13,151 breeding pairs with known hip status, they have determined the following: 

  Normal x Normal = 12.2 % dysplastic 

  Normal x Dysplastic = 26.1 - 31.3 % dysplastic 

  Dysplastic x Dysplastic = 41.5 % dysplastic 

The majority of these dogs were Labrador Retrievers (breed ED rate 12.0 %), Golden Retrievers (breed ED rate 11.6 %), Rottweilers (breed ED rate 41.3 %) and German Shepherd Dogs (breed ED rate 19.8 %). Using the number of evaluated dogs in these four breeds as weighting factors, I estimate the ED rate for the dogs in this study to be 18.2 %. The breed ED rate for Welsh Springer Spaniels is 5.3 %. 

Because the rate of ED in the Welsh Springer is lower, that means that the combination of genes required to produce ED is less common in the WSS than in the OFA heritability study. The OFA statistics probably over predict the likelihood of producing ED in the WSS in breedings that include at least one normal parent. However, they are probably about right for breedings with two dysplastic parents. The OFA study shows that a Normal x Normal breeding produces ED at about 2/3 the rate in the population as a whole, and having one dysplastic parent roughly doubles the risk of ED. Using these guidelines, we estimate the following risks for elbow dysplasia in the Welsh Springer Spaniel. 

  Normal x Normal = 4 % dysplastic 

  Normal x Dysplastic = 10 % dysplastic 

  Dysplastic x Dysplastic = 40 % dysplastic 

At this point, some people may wonder whether, since Staffa produced 6/6 Normal puppies, her diagnosis of ED was incorrect. This conclusion is not supported by the data. If we assume that 10 % of puppies from a Normal x Dysplastic breeding will be dysplastic, that is equivalent to saying each puppy has a 10 % chance of being dysplastic. However, the question of interest here is whether the chance of getting 0/6 Dysplastic puppies is low enough to "prove" that Staffa isn't really dysplastic. For you students of probability, I used the binomial distribution with a probability of 10 % and a sample size of 6. I estimate the probability of getting no dysplastic puppies from a litter of 6 in a Normal x Dysplastic breeding of Welsh Springers is 0.5314, or a little more than 50 %. (The probability of getting 1/6 dysplastic puppies is 0.3543, or about 35 %.) Even if I use the OFA study statistics, and estimate the risk of Normal x Dysplastic producing ED at 25 %, the probability of 0/6 dysplastic puppies is 0.178, or about 18 %. Clearly, the Normal results on our litter are not enough to dispute OFA's rating of Staffa's elbow status. 

An Open Registry?
Previously, only normal results were made public by OFA. Now, when you send in your materials for evaluation, you can choose whether to have the results public regardless of whether they are normal or not. We made that choice with Staffa. We do not regret it. We believe that we are the first WSS owners to have abnormal results public in the OFA database. We believe this is the way forward for WSS. Anytime in the future, anyone who has Staffa or a close relative in their dog's pedigree will be able to see that she has ED and know that they need to consider this condition in their breeding program. They will not have to know us and ask us and hope we are honest about it. They will not have to rely on rumor. They will know. 

If you have a Welsh Springer that you suspect has an elbow problem, *please* have it evaluated by the Orthopedic Foundation for Animals (OFA). If more affected WSS are known, ED will become an important consideration in breeding Welsh Springer Spaniels.

Valerie Young

