INTRODUCTION

The Cavalier King Charles Spaniel Club, U.S.A., Inc (CKCSC, USA) has, for a long
time, been aware of the high incidence of chronic cardiac valve disease in the Cavalier
King Charles Spaniel, just as have Cavalier clubs in other countries, particularly the

. United Kingdom and Sweden.

Our membership has continuously been appraised of the findings and suggestions have
been made to breeders of means of curtailing the incidence and perhaps reducing the
severity of the disease.

In this “The Year of the Heart” in which the CKCSC, USA is instituting a number of
programs geared toward the study and control of chronic cardiac valve disease, this

symposium was organized in order to bring together international experts to present data
and provide guidelines for breeders. _

We urge our members to follow their recommendations, and hope that we will attain our
goal of bringing the prevalence, the age of onset, and the severity of the disease to the
levels seen in other breeds of dogs.

The original transcript of the andiotapes was forwarded to the speakers for review, and the
document has been edited accordingly. Dr. Swenson also kindly submitted a previously published
document, and pertinent parts of this are included
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Andrew Beardow BVM&S, MRCVS

Andy graduated from the Royal (Dick) School of Veterinary
Studies in Edinburg, Scotland in 1987.

Following an internship at the University of Liverpool he
crossed the Atlantic to complete a residency in Cardiology at
the University of Pennsylvania. He stayed on at Penn as
lecturer before moving to Cardiopet in 1993. Andy is
currently vice president of Cardiopet and president of
Cardiopet Veterinary Associates, an independent company
that operates the Veterinary Referral Center in Little Falls
NJ. Andy has published many articles and textbook chapters
and has lectured around the world.

‘While at the University of Pennsylvania Andy worked with
Dr. James Buchanan on a project to evaluate the prevalence
of heart valve disease in American Cavalier King Charles
Spaniels and maintains an active interest in this problem.

James W. Buchanan, DVM, M Med Sci.

Dr. Buchanan is a graduate of Michigan State University
School of Veterinary Medicine where he obtained his DVM
degree in 1960, and of University of Pennsylvania School of
Medicine Division of Graduate Medicine where he earned a
Master of Medical Science (Cardiology) degree in 1967. He
is qualified by the American Board of Veterinary Intemal
Medicine as Veterinary Internist and Veterinary
Cardiologist. He has been associated with the University of
Pennsylvania, School of Veterinary Medicine since 1960, is
currently Professor of Cardiology and was Chief, Section of
Cardiology from 1989 to 1991. He has done extensive
research on heart disease and is the author of many books
and scientific articles. Dr. Buchanan is best known to us as
the principal investigator of heart valve disease in the
Cavalier King Charles Spaniel in the U.S.A.

Bruce W, Keene, D.V.M.

Doctor Keene graduated from the Ohio State University dual’
degree program in Veterinary Medicine and Physiology/
Pharmacology in 1979. After an internship at the Animal
Medical Center and compietion of a cardiology residency at
Ohio State he became ACVIM board certified in cardiology
in 1983. He spent 2 post-doctoral years foliowing clinical
residency, one at the University of Zurich, Switzerland, and
one as a research fellow of the American Heart Association
at Ohio State. He spent 5 years on the faculty of the Schooi
of Veterinary Medicine at the University of Wisconsin-
Madison before joining the North Carolina Sate University
College of Veterinary medicine in 1990. He is currently on
scholarly leave from NCSU at the University of Oxford’s
National Health Service Center for Evidence-Based
Medicine. Dr. Keene’s research interests include the therapy
of heart failure, as well as the pathogenesis and cause of
acquired heart disease in dogs and cats.
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Virginia Luis Fuentes, MA VetMB DVC
MRCVS

Dr. Fuentes qualified from Cambridge University in 1984,
and spent 5 years in small animal practice before joining the
Edinburgh Veterinary School as a Lecturer in Veterinary
Cardiology. She obtained the Diploma tn Veterinary
Cardiology in 1992, and was recognized as a Specialist in
Veterinary Cardiology by the Royal College of Veterinary
Surgeons in 1994. She moved to the University of Missouri-
Columbia in 1997 as an Assistant Professor in Veterinary
Cardiology. Dr. Fuentes has been involved in breed schemes
for the control of canine heart disease since 1991, working
with the British Boxer Breed Council on aortic stenosis, and
as advisor on heart problems to the British Cavalier King
Charles Club from 1994-1997.

Lennart Swenson M Sc.
Genetic consultant for the Swedish Kennel Club; member of
the Breeding Committee and member of the Scientific
Committee of the Union of Kennel Clubs in the Nordic
countries.
He started his career as a dog breeder in 1972 with his first
litter of Skye Terriers. He started his research at the
University in 1978. The aim of his research is to improve
the dog’s physical and mental health. His first project was
hip dysplasia in German Shepherd dogs at the Swedish Dog
Training Center. They began with a prevalence of 50% hip
dysplasia and reached a level of 5% in 10 years. Later the
work included other diseases and studies of the genetic
variation of mental capacities. Today his main work consists
of studies on the inheritance of a number of diseases in the
dog population registered by the Swedish Kennel Club. He
also participates in the development of various performance
tests such as herding tests for Border Collies, tests for young
dogs of Retriever breeds and German Pointers. He
participates in and develops educational programs for dog
breeders and national breed club representatives for the
Swedish Kennel Club.
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Anne Eckersley-Robins, President:
Good afternoon.

It is very exciting to have so many people here at this
first-time symposium where the experts will help us figure
out what to do about heart valve disease in Cavaliers. Before
I came here I read a joke on the Internet that I wish to share
with you. A mother, father and son came to the U.S. from an
obscure country. On their itinerary was visiting a shopping
mall. At the mall they stopped at some large, shiny doors that
would open and shut, open and shut. They could not figure out
their purpose. The father and son sat and watched a long time.
Along came an old lady. She hobbled through one of the doors,
the door shut and then they saw little bright lights go all the
way to the ceiling, and then the lights came all the way down
again. The door opened and out came this gorgeous blonde.
The father said: “Oh, my goodness. Quick, son, go get your

- mother!” I thought about that for a while. It would be nice if

we could take the Cavaliers with heart valve disease and put
them in that elevator, send them up, bring them back down,
and boom!, they would have normal hearts. Well, it is not
quite as easy as that. Our guest speakers today are not miracle
workers, but they are here to guide us as to which elevator to
use. In other words, which protocols we should follow in or-
der to decrease the incidence of chronic cardiac valve disease
in Cavaliers. )

Dr. Beardow is our moderator today. He is going to
introduce our speakers. At the end of their talks we will have
about an hour of questions and answers. Please jot down your
questions on the note-pads provided on your desk, and ask
them at that session.

" Dr. Beardow:

Thank you very much for that introduction. ¥ don’t know
if I can follow that. As a foreigner in America I can appreciate
the elevator story. I am still looking for something like that.

It is a great honor and privilege to be here today, in the
Year of the Heart, as this year has been labeled by the Cavalier
King Charles Spanie]l Club, U.8.A, The purpose of the sym-
posium is to bring together the leaders in the cardiology world
who have established models in other parts of the world and
who have done a lot of research related to chronic heart valve
disease. We want to make the presentations first, This gives
us a good overview not only of the problem, but approaches to
the problem. Please save your questions for the discussion at
the end.

Our speakers this afternoon are Dr. James Buchanan,
Emeritus Professor of Cardiology, the University of Penn-
sylvania; Dr.-Virginia Luis Fuentes, Visiting Lecturer in Car-
diology, University of Missouri, formerly of England; Dr.
Lennart Swenson, a geneticist, the University of Agriculture
and Sciences, Uppsala, Sweden; Dr. Bruce Keene, Associate
Professor of Cardiology, University of North Carolina and
Visiting Professor in England.

The goal of this symposium is to develop a pragmatic
approach to chronic heart valve disease in the Cavalier. Dr.
Buchanan is going to talk about the Unites States experience,
and he is also going to give an overview of the pathology of
the disease and how it fits in with other problems that we see

in Cavaliers. Dr. Luis Fuentes is going to talk about the expe-
rience in the United Kingdom, where they have actually looked
at different models to control the problem. Dr. Swenson is
going to talk about the Swedish experience with specific breed-
ing studies. Dr. Keene is going to give us some insight into
what it means to develop a screening program. Hopefully, at
the end of this aftemoon we will have a good perspective of
the problem and its prevalence, and ways in which we might
deal with it.

First, a brief overview.

The heart is divided into two halves, the right and the
left. The right heart pumps blood from the body to the lungs.
The left heart pumps blood from the lungs to the body. For a
pump to work efficiently, it must be primed. Each side has a
priming chamber, the atrium, and a pumping chamber, the ven-
tricle. The tricuspid valve controls how the blood flows
through the right heart, and the mitral valve controls the flow
in the left heart. Any problem with these valves is going to
interfere with proper pumping function.

A tricuspid valve leak causes back-flow of blood into
the body, resulting in right heart failure with fluid accumula-
tion in the abdomen (ascites) and tissues. A mitral valve leak
causes back-flow and fluid accumulation in the lungs (pulmo-
nary edema), with the characteristic cough and breathlessness.

We will talk mostly about the mitral valve. Mitral valve
disease is not a problem just for the Cavalier, it is a problem
in many different smail breed dogs. The difference in the
Cavalier are that it occurs with a higher frequency than we see
in other breeds, and Cavaliers develop the disease in early
middle age, whereas in most other breeds it is a problem of
late middie to old age.

The tests we use to evaluate hearts are listed in Figure
1. Auscultation is the use of a stethoscope to listen to heart
sounds. Radiography is chest x-ray that is used to look at the
heart size and fluid in the lungs. Echocardiography is the use
of ultra-sound to study the heart movements and the structure
and function of the valves. Each of these gives pieces of in-
formation that can be put together to obtain an overall picture
of the state of the heart. Doppler analysis is another tech-
nique. When sound waves are fired at an object, and that ob-
ject is moving, the reflected sound waves will have a different
frequency. A common example is a train going by with the
whistle blowing. As.it comes toward you it seems that the
pitch gets higher, and as it goes away it gets lower. That’s a
Dappler shift. Doppler is used to measure blood flow through
the heart. A very sophisticated form of Doppler is called Color
Flow Doppler. With this the changes in frequency are color-
coded, and you can get a good view of how the blood flows.

Mitral valve disease is significant in Cavaliers. The pre-

sentation of chronic valve disease occurs between ages of 10
and 15 for most breeds. In miniature poodles it appears at 12
Y210 13 years. It is a disease of old age. Cavaliers, however
present much earlier than other breeds. The consequences of
the disease may be devastating. If a dog develops pulmonary
edema, and we don’t treat that appropriately, it will cause death.

In the left heart we have a primer, the left atrium and a
pump, the left ventricle. Blood comes from the lungs into the
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atrium, then into the ventricle. Between the atrium and the
ventricle is the mitral valve which, when open, allows the blood
to flow into the veniricle and, when closed, keeps the blood
moving from the left ventricle to the aorta and out to the bedy.
The normal valve is thin, almost invisible on echocardiographs.
The abnormal valve is thickened and irregular and may show
up as a huge blob of tissue. A damaged mitral valve will not
close properly, and blood will flow back through the valve into
the atrivm. With color Doppler one can actually see the ab-
normal flow. The atrium dilates, and gets bigger and bigger
(Figure 2). Ultimately, pulmonary edema will develop.
Built-in struts, called the chordae tendineae hold the normal
valve leaflets in place. In this disease the struts thicken, and
become distorted. Sometimes they break, compromising the
integrity of the valve and with disastrous consequences.

Now I would like to introduce Dr. Buchanan who is go-
ing to talk about the experience with the disease in the U.S.,
and some more of the pathology.

Dr. Buchanan:

Thank you, Dr. Beardow. I will begin with a photograph
of former president Reagan with his Cavalier. I learned this
moming that Frank Sinatra also was a Cavalier aficionado, and
I would like to get a picture of him and his Cavalier if any one
has one.

I was asked to speak on “Cardiac pathology in the Cava-
lier”. In addition to our concern with valvular disease I want
to mention two other cardiovascular conditions. Patent duc-
tus arteriosus (PDA) is a congenital heart defect that is more
commeon in Cavaliers than in most other breeds. Femoral
artery thrombosis is an arterial change that we have not ob-
served in other breeds. :

Fetuses have a blood vessel (ductus arteriosus) that con-
nects the puimonary artery and the aorta. This allows pulmo-
nary artery blood to bypass the lungs and go directly into the
aorta. This is true in people as well. All of you had this struc-
ture and fetal circulation before you were born.

The ductus is a muscular tube that normally constricts
and closes soon after birth, and blood no longer flows through
it. When it stays open (patent), the blood continues to flow
through it and that causes a characteristic heart murmur. We
know that patent ductus can be inherited in poodles and other
breeds, and it is no reason to think it is not inherited in the
Cavalier. About ¥ % to 1 % of dogs have congenital heart
disease. About % of dogs with congenital heart disease have
PDA. This abnormality occurs about 6 times more frequently
in Cavaliers than in other dogs.

PDA is easily comrected. We go into the chest, dissect
around the ductus and tie it off. The dog usually will live a
normal life span, but it should not be used for breeding.

At the heart clinics many of you have seen us palpating
the groin areas inside of the hind-legs. We are feeling for
pulses in the femoral arteries. We discovered that some Cava-
liers have no pulse or a weak pulse in one or both of these
arteries. None of the affected dogs showed any signs of lame-
ness. In all probability this is because dogs have other arter-
ies that supply blood to the lower leg. The absent femoral
pulse was a surprising finding, because in 5,000 other dogs
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we had never seen one occluded femeoral artery. There were
22 (2.3%) Cavaliers out of 954 examined that had no detect-
able pulse in one or the other femoral artery. In addition we
found 40 other dogs that had weak pulses. The total of abnor-
mal pulses was 62 (6.5%). Half of the dogs with absent pulses
were under 3 years of age, and several were closely related.

Microscopic examination of occluded femoral arteries
in two Cavaliers showed a form of arteriosclerosis and throm-
bosis as the cause of the occlusion. We do not have evidence
that this is an earty sign of cardiovascular problems through-
out the body. They do not seem to have other arteries that are
affected. Thus far we have not seen a correlation with heart
disease. But remember, ¥ of these dogs were less than 3
years of age. We need to examine these dogs at 5 or 6 years
of age and see how many of those with weak or absent pulses
now have murmurs. :

Cavaliers are 20 times more prone to have mitral valve
disease than other breeds. First I will review some clinical
aspects of the disorder and some of the stethoscopic and ra-
diographic methods we use to assess the severity. Other speak-
ers will review echocardiography and electrocardiography. An
angiocardiogram is a radiograph made after injecting contrast
material into the heart. When we assess the mitral valve, we
inject the material through a catheter inserted into the left
ventricie. When the ventricle contracts (systole) a diseased
heart vaive allows some blood (and contrast material) to leak
back into the left atrium. This is referred to as valvular insuf-
ficiency or regurgitation. Over time, usually months to years,
the left atrium and left ventricle become enlarged. This can
be seen in plain radiographs and indicates that there is sub-
stantial mitral regurgitation. Normally you would not expect
any blood to leak into the atrium. When it does, it causes a
heart murmur between the first and second heart sound.

The loudness of heart murmurs are graded from 1 to 6
{Figure 3). Grade 1 murmurs are very faint and often not heard
initially. But if you have a really quiet room and listen hard all
over the chest you may detect a little faint murmur. Some-
times you may not be able to convince another person that
there really is a murmur there. The grade 2 murmur is also

.8oft, but once it is localized there is no problem going back to

the spot and picking it up. Another person directed to that
spot would also hear it. A grade 3 murmur can be heard as
soon as you put the stethoscope to the chest, but there is no
vibration {thrill} on the chest wall that youn can feel with your
hand. When you feel a vibration it is at least a grade 4. mus-
mur. A grade 5 murmur is very loud and causes a vibration,
but you cannot hear the murmur with the stethoscope away
from the chest wall. A grade 6 murmur is also associated with
vibration, and it can be heard even with the stethoscope slightly
removed from the chest. ,

Now I would like to review our study of the frequency
of murmurs in Cavaliers. '

The study began in 1990 and our report on the first 2
years included 394 dogs. The frequencies of murmurs in this
group of dogs are shown in Figure 4. There was a steady in-
crease in murmur frequency from 9% in dogs under a year of
age to 100% in dogs 10 years or older.

The total number of dogs examined by 1997 was 990.




The age specific frequencies did not change significantly when
comparing the 394 dogs to the subsequent group of 596 dogs.
The frequency of murmurs in various age groups was similar
to those reported in Sweden and Great Britain.

In Figure 5 we have distinguished grade 1 murmurs from
the louder murmurs. Most cardiologists are reluctant to fault
an animal that has a grade 1 murmur that may be an “innocent
flow” murmur. Half of the murmurs in dogs less than 4 years

~ old were grade 1, and of questionable significance. Most of

the murmurs heard in 4years and older dogs were grade 2-6.
We did not see a sex difference in the frequency or severity
of murmurs, which is in contrast to the opinion expressed by
others.

There is one more stethoscopic finding I want to men-
tion. A large number of Cavaliers had systolic clicks with or
without a murmur. We used to think that a systolic click did
not mean anything, but there were 100 Cavaliers (11%) with
systolic clicks out of 904 dogs examined. This is about 25
times more frequent than we find in other breeds. The fre-
quency of clicks in dogs with murmurs (22%) was greater
than in those without murmurs (6%). Some of the dogs had
clicks for 2 or 3 years before they had murmurs. Once in a
whiie the clicks go away. We are not yet ready to say that a
dog has a bad valve because it has clicks, but it raises my level
of suspicion.

Now I will review the structure of the mitral valve. Itis
located between the left atrium (upper chamber) and the left
ventricle (main pumping chamber). There are two major leaf-
lets that cover about 70% of the valve opening. The remain-

_ der of the opening is occluded by similar leaflet tissue in the

commissural zones.

Nommal valve leaflets are quite thin, and almost trans-
parent. They are attached to the papillary muscles of the left
ventricle by small white tendons (chordae tendineae). The
valve functions like two barn doors that shut when the ven-
tricle contracts (systole). The chordae tendineae keep the
valve from closing too far.

‘The tricuspid valve apparatus is located between the right
atrium and right ventricle. It is basically similar to the mitral
valve but works under lower pressure and is less severely af-
fected by chronic valve disease.

The pathology of mitral valve disease can be grouped
into primary and secondary changes. Primary pathology of
the valve includes thickening, prolapse, and elongation and
rupture of the chordae tendineae. Valve thickening has been
proposed as a criterion of disease that could be useful in
echocardiographic screening, but I have seen dogs with nup-
tured chordae tendineae, mitral insufficiency, and congestive
failure, that did not have very thick valves. If you see valve
thickening, it is real. If you do not see thickening it does not
necessarily mean it is 2 normal valve.

A normal mitral valve contains two principle layers, the
thicker fibrosa and the thinner spongiosa. The fibrosa is a
dense collagen layer that is continuous with the chordae
tendineae. It provides most of the strength of the valve. The
spongtosa is a loose connective tissue layer that is relatively
pliable and weak. It allows the opposing valve edges to adapt
to each other and form a tight seal. In chronically diseased

canine valves the fibrous layer is thin and its collagen fibers
are dispersed and separated by increased amounts of spon-
giosa-like material. This process is called myxomatous trans-
formation. It causes variable amount of thickening, initially
at the points of insertion of the chordae tendineae and iater
through the valve. The myxomatous change weakens the valve
and allows portions of it to bulge upward toward the left atrium
giving the valve a knobby appearance. Lengthening or stretch-
ing of the chordae tendineae also occurs and allows further
upward bulging (prolapse) of the valve leaflet. Often one or
more of the chordae tendineae break and cause the tip of the
leaflet to flip upward resulting in worsening of the valve leak.

Secondary pathology of mitral valve disease includes
cardiac dilatation and hypertrophy, left atrial jet lesions and
left atrial rupture. As a consequence of a leaky mitral valve,
an excessive amount of blood goes back and forth between
the left ventricle and left atrium, causing both chambers to
enlarge (dilate). The enlargement puts greater tension on the
walls of these chambers and the heart muscle gets thicker (hy-
pertrophy) in order to compensate for the increased workload.
The area where the valve attaches (the annulus) also may di-
late and this will increase the severity of the valve leak.

*“Jet lesions” are raised white fibrous ridges on the en-
docardium of the left atrium that result from regurgitant jets
of blood striking the endocardium each time the heart con-
tracts. The repeated trauma to the left atrium also can lead to
myocardial damage and arrhythmias that, coupled with a rise
in atrial pressure, results in atrial enlargement and rupture in
some cases. In a significant number of Cavaliers, more so
than in other breeds, the left atrium ruptures in one or more
places. This rupture may extend through part of the thickness
of the atrial wall, or it may completely penetrate and bleed
into the pericardial sac, causing cardiac tamponade and car-
diac arrest. This is a unique complication that does not occur
in other species, including humans. It suggests that there is a
specific weakness of the atrial wall that occurs in dogs, par-
ticularly in Cavaliers.

I want to describe a radiographic method that we use for
evaluating heart size. We call it the vertebral heart size (VHS).
On a lateral radiograph we place over the heart a piece of pa-
per, with one corner of the paper at the lower edge of the tra-
chea. The length of the heart (long axis), from the base of the
atrium to the tip of the apex, is marked on the paper. We then
turn the paper, place the same corner on the front edge of the
heart and mark the width of the heart (short axis). The paper
comer is then placed at the front of the 4% thoracic vertebre,
and the lengths of the long and short axes are recorded as the
number of vertebrae between the corner and the marked axes.
The VHS is the sum of the two measurements. A heart that
measures 5.8 vertebrae in the long axis and 4.4 vertebrae in
the short axis would be designated as having a VHS of 10.2v.

In 100 normal dogs the average VHS was 9.7v, with a
range of 8.5 to 10.6v. In 12 Cavaliers without heart disease
the average VHS was 9.9, with arange of 8.8 t0 10.8v. Thatis
slightly larger than other breeds, but the difference is not sig-
nificant.

1 think any heart measuring over 11v is beginning to en-
large. We also use this system to monitor progressive en-
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largement. An example is Cavalier that came in at 6 years of
age with a grade 3 systolic murmur and a 10.5v heart. When it
came back six months later, his heart had increased to 11.7v,
and the left atrium was prominent. Six months later the heart
measured 13.3v, and both the atrium and ventricle were quite
large. Two months after that he had a huge 13.6v heart. At this
point the dog was only 7 years old. Our radiologists now rou-
tinely write the VHS in their reports. Any one who receives a
report of a 9.5v heart will know that the heart is not enlarged.
But if the VHS is 12 or 13v there is cardiac enlargement.

The Cavaliers have been an interesting group for us to
look at, but we would like very much to look at them because
they are nice dogs, rather than just being heart disease cases.
Thank you.

Dr. Beardow:

' Thank you, Dr. Buchanan. Our next speaker is Dr. Luis
Fuentes, who is going to present studies from the U.K. and
the U.XK. approach to tackling this disease.

Dr. Luis Fuentes: :

Thank you very much. I am here to represent the British
perspective, even though I am now working in Missouri. Be-
fore 1 moved to Missouri I was in Edinburgh for seven years,
working with Dr. Darke. Any British veterinarian, never mind
British cardiologists, is going to be very familiar with mitral
valve disease in Cavaliers. Cavaliers are very popular dogs in
the U.K. They have the same problem with mitral valve dis-
ease that they have in other parts of the world.

First a quick look at mitral valve disease, summing up
what doctors Beardow and Buchanan have presented. We have
a thickening of the mitral valve leaflets. The valve becomes
leaky. When the heart contracts, some blood goes the way it
supposed to do into the aorta, but some will also go back into
the left atrium (Fig 2). This is mitral regurgitation that cre-
ates increased pressure and distention of the atrium. Blood
from the lungs, that normally empties into the atrium, will
back up into the blood vessels in the lungs. Mitral regurgita-
tion through a knobby damaged vaive is a turbulent blood flow,
and this creates the sound that we hear on auscultation as a
murmur. With normal smooth valves, all we hear is the clos-
ing sound.

When you study serial x-rays of a Cavalier with fairly
severe mitral valve disease, you can see the heart enlarging
over time. Later you may see the effects of the blood backing
up into the lungs, pulmonary edema. This may also happen
suddenly. That is a sign of a ruptured chorda tendinea, the
valve strut. The valve has now lost its support, and there is
sudden catastrophic mitral regurgitation. The pressure in the
left atrium goes up very rapidly, and fluid fills the lungs. The
dog will cough up pink frothy pulmonary fluid, and death may
ensue very rapidly.

Mitral valve disease in Cavaliers has been known for
some years in Britain. Dr. Darke and his colleagues in
Edinburgh did an early study of over 16,000 dogs. There were
250 Cavaliers and, of those, 45 had mitral valve disease. This
singled the Cavalier out as the one breed that had a specifi-
cally high prevalence of the disease when compared to other
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breeds. At one of our first shows Dr. Darke did a survey of
the prevalence of murmurs in Cavaliers in different age groups
(Figure 6). There was quite a high prevalence of murmurs in
the 2, 3 and 4 year old dogs; in 5 year old dogs over 50% had
murmurs; by the time they gotto 11,12 and 13, all of them had
MUrmurs. ’

This was alarming news. The Cavalier King Charies
Spaniel Club [U K} (Cavalier Club)thought some action should
be taken, and rightly so. It was decided that a study was to be
undertaken based on annual testing carried out by the dog
owner’s own veterinarian. Forms were designed and distrib-
uted to owners. The owner was to keep one copy of the com-
pleted form, and submit one to the Cavalier Club where the
information would be collated. The only advice given regard-
ing breeding at this time was to only breed from “as old as
possible, murmur free dogs™. Things did not run smoothly.
People became disillusioned, because they would have the
dogs tested and send in the forms, they were seeing no results
of the data and they did not know how to interpret their test
results. One problem was that different vets interpreted their
findings differently. If you wanted a dog to be murmur-free,
you could go to the old guy up the road whose hearing was a
bit dodgy, and you might get a clear certificate. The other
problem was that it was up to the owners to send in the forms.
If they did not want to send in the forms, we did not get any
results, The database was cumbersome and.-unwieldy, and it -
was difficult to get any useful analysis out of the data, It was
difficult to know what to do with the results and to make a
sensible interpretation. If you were a breeder and had your
animals tested, what did the results mean? What did it mean if
you had a promising young bitch, 3 years old, no murmur - do
you breed her this year? - do you wait another year? — do you
wait two more years to see if you can get the best possible
result and wait and see what happens? Meanwhile, she might
develop a murmur, and then you would be kicking yourself
that you did not breed her.

A few years ago there was another big push to try to do
something about the scheme: We now had access to the ex-
cellent new Swedish studies that had been done, and that made
a big difference. The Cavalier Club appointed a new subcom-
mittee charged with establishing a workable protocol. A new
database has been set up together with the British Kennel Club
(Kennel Club). All results are being combined with the pedi-
gree database of the Kennel Ciub, and we now are able to ac-
cumulate information on several generations of affected dogs.
The information is confidential. The Kennel Club does not
know the results of the testing, but the Cavalier Ciub has ac-
cess to the results and can extract useful information.

Another new step was that we started publishing a list of
Cavaliers who are murmur-free at age 5 or older. The infor-
mation includes the dog’s name and sex, dam and sire, date of
birth, and the last date tested and found murmur-free. This
list is distributed to al! Cavalier Club members. Breeders
can know which stud dogs or brood bitches have been tested
and found murmur free. There is an added incentive in the
public knowledge of murmur-free dogs: KUDOS to the owner
and breeder! It is probably important that this booklet con-
tains not just the dogs that are 5 years or older and murmur-
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Dr. Swenson.

if there is a major gene that causes 30% of cases, then
this is the gene that will disappear from the population first, if
you start selective breeding. That way you will take away the
possibility of finding it and that, of course, is a good thing,

Q. Bob Hochberg, Maryland.

Dr, Keene, you said a few minutes ago that it would be
wonderful if we could all get behind a program and get things
moving. Therein lies one of our biggest problems, the diver-
sity in this country, with many claiming they know what the
problem and the solutions are. Dr. Luis Fuentes, to what ex-
tent was the English Cavalier Club able to require responses
from the members, how did they do it and to what extent?
Dr. Luis Fuentes.

I am not sure that I can answer what proportion of breed-
ers is actively involved in the British Cavalier King Charles
Club scheme at the moment. With any new breeding scheme
there tends to be a core of active committed people who of-
ten have had first hand experience with the disease, and that
has helped the motivation wenderfully. There wiil always be,
at the periphery, people who don’t want to have to confront
the problem and would rather hide it under the carpet. There
has been a change in the opinion about the mitral valve disease
scheme in the U.K. over the last five years or so. There has
been a growing acceptance that there is a problem, and more
active involvement in the scheme. Things have definitely im-
proved since more concrete guidelines were established. In
breed schemes for other heart problems in which I have been
involved, such as aortic stenosis in Boxers, we have seen a big
shift from participation by only a few breeders with others
not wanting to know, to everyone taking part because no one
wanted to be left out. No one wanted to use stud dogs that
were not tested. Having a list, and having an incentive to list
the animals can be very helpful. Eventually, those who do not
list their dogs will be marginalized. Sweden is very lucky in
that their Kennel Club has a lot of clout. The Swedish atti-
tudes of openness have helped. The U.K. Kennel Club and
UK. breed clubs do not operate the same way. There are is-
sues of confidentiality, and reluctance to face up to what is a
big problem. I think things will change once we have public
lists. If enough people use the lists, then those who don’t will
be left out.

Q. Anne Eckersley-Robins.

Getting back to the 6 year-old with a murmur, opposed
to the murmur-free 2% year old. I assume you mean grade 1
murmur as opposed to 2, 3, 4, 5, or 67
Dr. Luis Fuentes. .

At the moment we have not made a distinction between
low-grade murmurs and high grade murmurs. The recommen-
dation is to breed from a murmur-free dog 2% years or older
with parents that were clear at 5 years, even if one parent de-
veloped a murmur at 6 years.

Ms. Eckersley-Robins.

1 don’t think I understood that. Did you mean a parent
clear at 5 that came up with a grade 1 murmur at 6? Theydon't
automatically come up with grade 2, 3, or 4 murmurs, do they?

- gets softer.

Dr. Luis Fuentes.

It can vary.
Dr. Keene.

That is interesting. Until the Swedish studies were pub-
lished, only a few people like Drs. Buchanan and Beardow
actually knew that the intensity of murmur in mitral regurgita-
tion in Cavaliers was related to heart size. Am [ wrong?

Dr. Beardow.

Only in general terms.
Dr. Keene.

What actually makes a murmur louder is not necessar-
ily increased turbulence of blood flow through the valve. In
Cavaliers the heart is better coupled to the chest wall, and as
the heart gets bigger the intensity of the murmur gets greater.
But there is not- 100% correlation. We have all seen dogs
with grade 6/6 murmurs that have essentially normal left atria.
Likewise, at the end of the dog’s life, oftentimes a murmur
Dr. Beardow.

We have looked at the shift of intensity of heart mur-
murs and have found dogs that were clear one year and had a
grade 3 murmur the next.

Q. Unidentified.

And should we be breeding from the 6 year old who was
clear at 5, but now has a grade 3 murmur?
Dr. Beardow.

You have to draw up your criteria and stick by them. If
you add other confounders, we no longer have good guide-
lines. If the guideline says “clear at 5” then you never mind
what happens after that, That is certainly proven by the Swed-
ish study.

Q. Anne Eckersley-Robins.

Is the reality of the protocol that uses the 24 year-old
with parents that are 5 and clear that 50% of the dogs that we
are breeding do not have parents clear at 57
Dr. Beardow.

That is perfectly right. As I understand it there are two
separate criteria. The dog itself is clear at 5, and you can
breed it or the dog is clear at 2% and both parents are clear at
5. '

Q. Pat Winters.

Are you saying that if you have a clear 2% year old, and
one or both parents are not clear, then keep it until it is 5, and
if it is then clear you can use it for breeding?

Dr. Swenson. 7

That is not my idea of how this program should be work-
ing. I recommend that we try to find dogs that are 24 years
old and free of heart murmur, that have parents free of mur-
mur at age 5. ;

Sometimes you think you cannot afford to cut out that
much of the breeding population. You forget that you already
are doing this. You do not use more than perhaps 10% of the
males as sires. You do not think this is too tough. You are
willing to make a hard selection based on conformation, and
delete a lot of dogs from the breeding population. But when
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