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Summary

The survey included 514 cats brought to the Department of Small Animals within 5 years. The cats were
examined cardiologically (clinical examination, echocardiography and electrocardiographic examination)
and then divided into cats with cardiac changes and cats with problems other than heart disease. The study
was designed to show the most common cardiac disease in cats and the breeds represented. The study found
that the most prevalent cardiac diseases in cats were cardiomyopathies, which were found in 16% of all cats
examined, while congenital malformations were found in 8% of the cats. Cats of 19 different breeds were
represented, most of which were European Shorthair cats and Maine Coons. The European Shorthair breed
had the largest number of healthy cats (40.9% of all healthy cats) as well as the largest number of cats with
congenital heart disease (35.9% of all cats with congenital heart disease) and the largest number of cats with
cardiomyopathies (50.6% of all cats with cardiomyopathies).
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Cats can be affected by acquired heart disease or,
less frequently, congenital heart defects. It is estimated
that congenital malformations account for about 5%
of heart problems in this species (9, 16). Congenital
heart defects in cats include ventricular septal defect
(VSD), patent ductus arteriosus (PDA), subaortic
stenosis (SAS), tetralogy of Fallot (a combination
of pulmonary artery stenosis, intraventricular septal
defect, right ventricular hypertrophy and an overriding
aorta), dysplasia of the mitral or tricuspid valve, and
diaphragmatic pericardial hernia. No breed predisposi-
tion has been reported for these defects (1, 8, 13, 15).
Acquired diseases are much more common in cats.
Among them, we can distinguish cardiomyopathies,
which are myocardial diseases affecting the myocardial
tissue. Most cardiomyopathies in cats are primary and
idiopathic — only the etiology of dilated cardiomyopa-
thy (DCM) has been identified and proven to be sec-
ondary to taurine deficiency. The most common cardiac
disease in cats is hypertrophic cardiomyopathy (HCM),
in the course of which a concentric hypertrophy of
left ventricular walls and/or papillary muscles occurs.
A predominant autosomal character of inheritance has
been proven in some breeds of cats, namely the Maine
Coon and Ragdoll (10, 17). However, a predominance
is recognized not only in the Maine Coon and Ragdoll,

but also in the Persian, Bengal, American Shorthair,
British Shorthair, Norwegian Forest and Cornish
Rex cats (6). This disease can occur in any cat breed,
including European cats. Another cardiomyopathy that
occurs in cats is restrictive cardiomyopathy (RCM).
In this disease, there is limited diastolic filling of the
ventricles. No breed predisposition to this disease has
been described. All cases which do not include changes
specific for HCM, RCM or DCM are termed unclassi-
fied cardiomyopathies (UCM).

The purpose of this study was to show the frequency
of heart disease in cats in Poland, as well as to deter-
mine which cat breeds are the most frequent cardiac
patients and which heart diseases are detected most
often in particular cat breeds.

Material and methods

Information from the first visit charts of 6557 feline
patients was extracted and analyzed. These cats were
examined between 2012 and 2016 by one of the two car-
diologists of the Faculty of Veterinary Medicine, Warsaw
University of Life Sciences. Out of the 6557 cats, 514
(7.8%) were examined cardiologically. They comprised
279 males and 235 females, aged from 1 to 244 months.
The cats were examined for various reasons, some as a pro-
phylactic measure (because of breed predisposition to heart
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disease or prior to surgery), others due to disturbing clinical
symptoms. Among the most commonly reported symptoms
was dyspnoea, especially after exercise, and rapid fatigue
during play. Some patients were referred for cardiologic
examination because of ocular problems and suspicion of
hypertension. All patients underwent a full clinical exami-
nation, including measurement of temperature and the
respiratory rate per minute, mucous membrane, lymph node
and pulse assessment, as well as heart and lung ausculta-
tions. Subsequently, depending on the changes observed,
echocardiography, electrocardiogram and/or blood pressure
measurements were performed by the Doppler method. This
study complies with national and institutional guidelines
on the use of animals in clinical research according to the
Polish legal act of January 21, 2005, concerning experiments
performed on client-owned animals. On the basis of these
examinations, the cats were divided into patients with heart
disorders (201 animals) and patients with extracardiac prob-
lems (313 animals). Among the patients with heart disease,
there were cats with congenital heart diseases (39 animals),
cardiomyopathies (83 animals), myocardial hypertrophy (57
animals) and unspecific cardiac changes (22 animals). The
remaining animals included cats without heart disease (237
animals) and cats with systemic hypertension (57 animals)
or pleural effusion (19 animals). Left ventricular hypertro-
phy patients without left atrial enlargement were placed in
the group of hypertrophic cats. Cats were diagnosed with
hypertrophic cardiomyopathy if echocardiography revealed
left ventricular and/or papillary muscle hypertrophy and left
atrial enlargement after secondary causes of hypertrophy
had been excluded. A separate group was established for
cats with unspecific cardiac changes in echocardiography
that did not produce clinical changes and did not cause
cardiac enlargement, for example, mitral regurgitation and
arrhythmias.

Results and discussion

The animals were divided into 2 groups: those with
heart disorders (i.e. congenital heart diseases, cardio-
myopathies, myocardial hypertrophy or unspecific
cardiac changes) and those with extracardiac problems
(i.e. without heart disorders, with systemic hyperten-
sion or with pleural effusion) (Fig. 1). The most fre-
quent congenital heart defect in cats was the ventricular
septal defect (Tab. 1). Four cats had multiple congenital
defects simultaneously. Two cats had a ventricular
septal defect (VSD) and pulmonary stenosis (PS),
one cat had pulmonary stenosis and subaortic stenosis
(SAS), and one had a VSD and mitral valve dysplasia.
Among cats with cardiomyopathies, the majority had
hypertrophic cardiomyopathy (n = 46), accounting
for 55.5% of all cats with cardiomyopathies. The
second most common acquired disease was restrictive
cardiomyopathy, which was found in 27 cats, account-
ing for 32.5% of all cardiomyopathies. Unclassified
cardiomyopathy occurred significantly less frequently
(n=38),1n 9.6% of cats with cardiomyopathies, whereas
dilated cardiomyopathy was rare (n = 2), making up
only 2.4% of all cats with cardiomyopathies. All car-
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Tab. 1. Congenital heart defects in cats

Congenital heart Number of animals | Percentage of animals with
defect (n) congenital heart defects
MD or TD 3 1.1
SAS 6 15.4
|I)J ::ii::l;rrad!i]:: T::;nia 2 51
PDA 2 5.1
VSD 12 30.9
Cor tratriatum sinister 2 5.1
Tetralogy of Fallot 2 5.1
PS 6 10.2
Combination of defects 4 15.4
Total 39 100.0

Explanations: MD — mitral valve dysplasia, TD — tricuspid valve
dysplasia, SAS — subaortic stenosis, PDA — patent ductus artriosus,
VSD — ventricular septal defect, PS — pulmonic stenosis
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diomyopathies together accounted for most of
the heart diseases.
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Tab. 2 The numbers of cats with cardiomyopathies, cats with congeni-
tal heart diseases and cardiologically healthy cats of particular breeds

The study also aimed to demonstrate which
cat breeds were examined cardiologically most
often. There were 19 cat breeds represented in
the study, with European Shorthair cats (n =275)
being the largest group, accounting for 53.5% of
all tested cats. Maine Coons (n = 85) were the
second largest group, accounting for 16.5% of
all tested cats (Fig. 2).

The study also determined which cat breeds
predominated in the cardiologically healthy
group, in the group with congenital malforma-
tions, and in the group with cardiomyopathies
(Tab. 2). The two most numerous cat breeds
in the healthy group were the European breed
(n =97, 41% of all healthy cats) and the Maine
Coon breed (n =53, 22.4%). Congenital defects
also occurred most often in the European breed
(n=14,36% of all cats with congenital defects).
Cardiomyopathies were most often recognized
in the European breed (n =42, 50.6% of all cats
with cardiomyopathies), followed by Maine
Coon cats (n = 10, 12%) and Persians (n = 10,
12%). The breeds with the least percentage of
healthy cats included the Persian (5/26, 19.2%)),

Breed Cardiomyopathies 00r!genilal heart Cardiologically
(n) disorders (n) healthy (n)
Abyssinian 0 1 2
Bengal 0 2 3
British Shorthair 5 3 12
British Longhair 3 0 4
Burmese 0 0 2
Cornish Rex 0 0 1
Devon Rex 1 1 2
European Shorthair 42 14 97
Maine Coon 10 9 53
Norwegian Forest 4 1 3
Siberian 1 0 10
Oriental Shorthair 1 2 1
Persian 10 2 5
Ragdoll 0 0 10
Russian Blue 1 2 8
Sphinx 1 2 1
Siamese 1 0 4
Scottish Fold 0 0 3
Tonkinese 0 0 1

followed by the British Shorthair (12/26, 46.1%).

Cats are complicated patients because of the dif-
ficulty of recognizing clinical signs. Usually no signs
are noted by the owner. When a sign is noted, it is
most often dyspnoea. In animals with dyspnoea, it is
often difficult to diagnose the primary heart condition
because changes observed in echocardiography are
ambiguous or not typical of a specific heart disease.
This may be due to the time of the first examination
relative to the clinical course of disease (too early or
too late), as one may see minimal unspecific changes
or changes secondary to another, non-cardiac disease
(e.g. a “burned-out” left ventricle giving an unspecific
appearance of the left ventricle in very late stages of
HCM, or hypertrophy secondary to systemic hyperten-
sion). Therefore, in this study a separate group was
created of cats with unspecific cardiac changes of
unknown origin. These were mostly regurgitation of
atrioventricular valves without visible leaflet changes
that did not result in chamber enlargement and/or
arrhythmias at the time of study. These cats did not
show other echocardiographic changes, specifically
hypertrophy or increased echogenicity. A group of
cats with non-cardiogenic pleural fluid was also cre-
ated because of their relatively large number (4% of
the examined animals). Such cats are often referred to
a cardiologist because of their dyspnoea.

Congenital heart disease was recognized in 8% of
the cats. This is in line with other reports found in the
literature, citing from 5% (16) up to 12% in European
cat populations (9, 14, 16, 19). According to these
studies, the most common congenital heart disease is

VSD, and this was confirmed by our study. The second
most common defect in this study was subaortic ste-
nosis and a combination of defects. Another frequent
congenital heart defect in cats reported in the literature
is dysplasia of the mitral and tricuspid valves, which
in our study was relatively rare (15, 16). Most of the
cats in our study were adult or geriatric, and therefore
cases of atrio-ventricular dysplasia were not diag-
nosed, because the cats never displayed clinical signs.
Prophylactic examinations for congenital heart defects
are not routinely performed in Poland, and therefore
the breeds predisposed to this disease are not screened.
There is also the possibility that adult cats with mitral
or tricuspid valve regurgitation and no other lesions
may have dysplastic changes on these valves.

The most commonly diagnosed acquired heart dis-
ease in this study was hypertrophic cardiomyopathy.
A similar situation is reported in the literature, in which
it is estimated to account for two thirds of all cardio-
myopathy cases in cats (2, 5, 7). A separate group of
cats with myocardial and/or papillary muscle hyper-
trophy seen in echocardiography was established in
the study during the first visit in cardiological office.
Due to the lack of more severe lesions (including left
atrial enlargement) and the lack of information about
secondary hypertrophy (hypertension, hyperthyroid-
ism), it is impossible to diagnose primary idiopathic
hypertrophic cardiomyopathy (5). However, there is
a high probability that most of these cats will develop
this disease. These patients did not show signs typi-
cal of hypertensive diseases, but a recheck pressure



measurement was recommended. A high percentage of
restricted cardiomyopathy was reported in this study,
which has been described in the literature as a relatively
rare disease (8). It is important to note that in the pres-
ent study the diagnosis of restricted cardiomyopathy in
cats was based on a reduced diastolic volume of one or
both ventricles with abnormal diastolic inflow, normal
to slightly decreased systolic function and normal wall
thickness (9). However, in cats, the exact diagnosis of
any cardiomyopathy, particularly the restrictive form
with myocardial fibrosis, is possible only by histo-
pathological examination. Therefore, it is difficult to
clearly classify such cases as RCM or UCM.

The group of hypertensive cats included individu-
als with primary or secondary hypertension (4, 12).
Secondary hypertension was usually related to renal
failure, less often to hyperthyroidism. The study shows
that this is a frequent condition in older cats (mean age:
170 months). Most cats in the hypertensive group had
advanced hypertension with secondary changes, such
as myocardial hypertrophy or ophthalmic changes.

European Shorthair cats were the largest group in the
present study, most likely because they are the most
numerous breed in Poland. The second most common
breed is the Maine Coon (11). Because of the Maine
Coon’s popularity and the fact that breeders are aware
of their predisposition to hypertrophic cardiomyopathy
(10, 17), the Maine Coon is often screened for heart
disease and may be overrepresented. Other breeds pre-
disposed to this disease are the Ragdoll and the British
Shorthair (11). The breed most frequently affected by
heart disease is the Persian. As many as 69% of Persian
cats had various forms of cardiomyopathy, congenital
malformations or unclassified cardiac changes, while
only 19.2% were healthy. The rest of the Persian
cats (11.8%) had hypertension or fluid in the pleural
cavity. It appears that this breed is laden with various
diseases and would benefit from additional studies on
the exact types and frequency of heart disease. On the
other hand, this might result from the lack of owner
awareness and very few prophylactic tests in this breed.
Cardiomyopathies, occurring in 38.5% of Persian cats,
were the most frequently noted abnormality. Most of
those (8/10) were HCM, strongly suggesting a predis-
position to HCM in this breed. We know that Persian
cats are predisposed to hypertrophic cardiomyopathy
(6, 8, 9), but they are not listed as the most common
breed for this disease. Severe cases of hypertrophic
cardiomyopathy in Persian cats have been reported
(18), as have congenital defects, such as tetralogy of
Fallot (3). However, the increased susceptibility of
Persian cats to heart disease has not been described.

The study showed the frequency of particular heart
diseases in cats and determined which breeds were
most commonly affected. Congenital heart defects
accounted for 8% of all cases in this study, and the
most common among them was the ventricular septal
defect. Such results support the general trend described
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in the literature. Among acquired diseases, hypertro-
phic cardiomyopathy was the most prevalent, which
also concurs with other studies. The study examined
19 breeds of cats, among which the largest population
were European cats. This breed was dominant among
healthy cats as well as cats with congenital heart
defects and cardiomyopathies. Maine Coons were
the second largest group. Healthy cats of this breed
constituted the second largest population of healthy
cats but a significant number of Maine Coons suffered
from cardiomyopathies. Persian cats proved to be the
most frequently affected breed, with the number of
affected animals exceeding the number of healthy ones.
Hypertrophic cardiomyopathy was the predominant
heart disease in this breed.
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