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Abstract

Cardiovascular diseases are rarely reported in birds. Among pet birds, they are most documented in psittacine birds. Dilated
cardiomyopathy is a myocardial disease frequently found in poultry but with few reports in both pet and wild birds. An elderly
male green-winged saltator (Saltator similis) died suddenly after presenting intermittent clinical signs of dyspnea, weakness, and
vocalization changes. A general increase in cardiac size with a bulging apex was observed at necropsy. The heart exhibited an
enlarged left ventricular space and flaccid musculature on the cut section. The liver was diffusely enlarged with rounded edges.
No other gross lesions were observed. Samples were collected in 10% formalin and routinely processed. Histologically, bundles
of myocardial fibers were irregularly arranged, with markedly elongated myofibrils and irregular cell contours. Additionally,
multifocal areas of disruption were observed between the myofibrils. Diffuse hepatic congestion of sinusoids and portal veins
was observed, and diffuse edema in the interstitium and para bronchi was present in the lungs. The clinical signs observed were
nonspecific and can be found in several diseases of the cardiovascular and respiratory systems of birds. The gross and histological
findings are compatible with what has been described for dilated cardiomyopathy in birds; however, left ventricular dilatation
is uncommon in avian patients. Heart diseases in pet birds are still underdiagnosed, and reports of cardiomyopathies are limited
to psittacine birds. To the authors’ knowledge, this is the first report of a dilated cardiomyopathy in a passerine bird.
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Introduction Dilated cardiomyopathy (DCM) is a myocardial
disease characterized by left and/or right ventricle dilatation,
resulting in systolic and diastolic dysfunction. DCM has a
multifactorial etiology, and the mechanism behind disease
development is not entirely understood (6, 18). In birds, DCM
has been observed in broilers chickens, domestic and wild
turkeys, a red-tailed hawk (Buteo jamaicensis), a whooper

swan (Cygnus cygnus), a harris hawk (Parabuteo unicinctus),

Reports of cardiovascular diseases in birds are scarce
and are mainly reported in poultry, followed by pet and wild
birds. Among pet birds, these diseases are most documented
in psittacine birds (3, 13, 17).

Heart diseases in avian species include ventricular
septal defects, persistent truncus arteriosus, aortic hypoplasia,

vegetative valvular endocarditis, valvular dysplasia, infec-
tious myocarditis, amyloid deposition, hypoplastic left heart
syndrome and cardiomyopathies (13, 26). Additionally, these
conditions can also occur in association with diseases of the
great vessels of the heart (12).

as well as in both pet and zoo psittacine birds (1, 7, 10-12,
14, 20, 30).

The aim of this work was to describe the patholog-
ical aspects of a case of dilated cardiomyopathy in a green-
winged saltator (Saltator similis) in the state of Paraiba,
Northeastern Brazil.
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Case Description

An elderly male green-winged saltator (S. similis),
kept as a singing competition bird, died suddenly and was
referred to necropsy at the Veterinary Pathology Laboratory
of the Veterinary Hospital at the Federal University of Paraiba
(UFPB). The owner reported that the animal had a 3-month
history of changes in vocalization and a decrease in singing
intensity, both at home and during singing competitions. Two
weeks before death, the animal was taken to a singing tour-
nament, where it exhibited difficulty breathing and drooping
wings. These clinical signs ceased within a few days, and the
owner did not observe them until the day of the bird’s death.

At necropsy, a general increase in cardiac size with
a bulging apex was observed (Fig. 1A), indicating a possi-
ble ventricular dilation of the heart. On the cut section, the
heart exhibited an enlarged left ventricular space and flaccid
musculature (Fig. 1B), which was better visualized after the
organ was fixed in formalin (Fig. 1C). Additionally, the liver
was diffusely enlarged with rounded edges. No other gross
lesions were observed. Samples from virtually all organs were
collected and fixed in 10% formalin. Tissues were trimmed,
routinely processed, and embedded in paraffin. Slide sections
with 5 um thickness were prepared and stained with hema-
toxylin and eosin (H&E).

Histologically, the same enlargement of the left ven-
tricular space was observed (Fig. 1D). Additionally, bundles
of myocardial fibers were irregularly arranged, with markedly
elongated myofibrils and irregular cell contours (Fig. 1E).
In approximately 80% of the chamber, multifocal areas of
disruption were observed between the myofibrils (Figs. 1E-F)
along with a loss of sarcoplasmic striations. Multiple cardio-
myocytes showed pyknosis and/or nuclear karyolysis (necrot-
ic cardiomyocytes), and a moderate to intense amount of red
blood cells (cardiac hemorrhage) was observed between the
fibers of the endocardium and myocardium (Fig. 1F). In the
liver, marked diffuse congestion of sinusoids was observed.
Moderate diffuse edema in the interstitium and parabronchi
was observed in the lungs.

Discussion

Alterations in vocalization, difficulty in breathing
(dyspnea), and drooping wings (weakness) observed in our
case are commonly reported in broiler chickens and pet birds
with heart diseases (3, 17, 26). However, the intermittent
presentation of these signs, as seen in our case, is not com-
monly observed in avian species. This clinical presentation is
nonspecific and can be found in any heart disease that leads
to congestive failure, as well as infectious and non-infec-
tious respiratory diseases of the paranasal sinuses, larynx,
trachea, lungs, and air sacs (8, 25, 28). Furthermore, as seen
in our case, sudden death has been reported in a Rio Grande
wild turkey (Meleagris gallopavo intermedia), a harris hawk

(Parabuteo unicinctus), and in broiler chickens presenting
DCM (1, 10, 17, 26).

The left ventricular dilation observed in the present
case is compatible with DCM reported in poultry (17, 18).
However, in most birds and mammals, the usual presentation
involves enlargement of the right ventricle or both right and
left ventricles (3, 27), similar to what has been reported in
a Rio Grande wild turkey (M. gallopavo intermedia), a red-
tailed hawk (Buteo jamaicensis), a whooper swan (Cygnus
cygnus), a harris hawk (Parabuteo unicinctus) and pet and
zoo psittacine birds (1, 7, 10-12, 20). Thus, left ventricular
dilation, as seen in our case, is an uncommon presentation
for pets and wild birds.

The histopathological cardiac changes, mainly irreg-
ular and elongated myocardial fibers, disruption of the fibers,
and loss of sarcoplasmic striations, are consistent with those
observed in other cases of dilated cardiomyopathy in poultry
and wild birds (1, 8, 12, 18). These changes are typically seen
in advanced cases of the disease (18), confirming the clinical
history of a chronic condition.

Cardiomyopathies in pet birds are commonly report-
ed in psittacine birds (12, 19). Krautwald-Junghanns et al. (12)
found dilation or hypertrophy of the ventricular myocardium
in 15% of 107 psittacine birds evaluated. On the other hand,
cardiomyopathies in passerine birds have not been reported
to date, and heart diseases reported in this group are restricted
to congenital heart malformations caused by environmental
exposure to polychlorinated biphenyls during embryonic
development, which results in alterations in the size and
shape of the heart (2, 4).

The pulmonary edema observed in the present case
is commonly found in broiler chickens and wild birds with
DCM (1, 7, 10, 17), the major extracardiac manifestation in
cases of left-sided failure (21, 23, 26).

Liver congestion in birds and mammals is commonly
associated with right-sided heart failure due to congestion in
the caudal vena cava (21, 26). In our case, it may have resulted
from a cardiogenic shock due to a decreased cardiac output,
leading to vascular hypotension and a decrease in hepatic
blood flow and, consequently, hepatic blood accumulation
(22, 31). Furthermore, the cardiovascular system is a closed
circuit; therefore, a chronic failure of one ventricle even-
tually leads to the failure of the other, and the pulmonary
arterial hypertension associated can lead to right ventricular
pressure overload, culminating in a generalized congestive
heart failure (21, 26).

In avian medicine, diagnostic imaging can detect and
diagnose heart diseases (19). Nevertheless, in some cases,
differences in size across bird species, lack of a specific clin-
ical presentation, some non-standardized techniques, and the
absence of established reference values make the ante-mortem
diagnosis difficult. Consequently, in most cases, definitive
diagnoses are only possible through post-mortem examination
(3, 19). In the present case, the bird was not submitted to any
imaging diagnosis tests before its death.
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Figure 1. Anatomopathological findings of heart disease in Saltator similis. A- Heart in the coelomic cavity with enlargement
and bulged apex. B- Cross-section of the heart displaying an increased left ventricular space and flaccid musculature.

C- Cross-section of the heart after fixation, evidencing an increased left ventricular space. D- Photomicrograph of the
heart with increased left ventricular space. H&E staining. Submacroscopic image. E- Photomicrograph of the heart.
Markedly elongated, irregularly arranged myocardial fibers with irregular cell contours, multifocal areas of disruption,
and deformed nuclei. H&E staining. Obj. 40x. F- Photomicrograph of the heart. Presence of red blood cells (several
without cytoplasm) between the myocardial fibers, especially in the areas of fiber rupture. H&E staining. Obj. 40x.
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For pet birds, predisposing factors of heart disease
include exercise restriction due to the limited space of cages,
as well as hypercaloric and inappropriate diets, as in vitamin
E and selenium deficiency (12, 26). Moreover, specific factors
contributing to the development of cardiomyopathy in poultry
and other avian species include genetic, infectious, metabolic,
or toxic etiologies (9, 14, 15, 24). We were unable to identify
the cause of the cardiomyopathy in the present case.

Exercise intolerance is typically observed in birds
and mammals with heart failure. However, in pet birds, the
observation of this clinical sign is directly linked to the size of
the cage provided for the animal to fly, and if the size is not suf-
ficient, this sign will not be observed (3), which might explain
the non-observation of this clinical sign in the present case.

The exact age of the bird was not determined, but
it was an elderly animal, which may have contributed to the
development of the DCM. Once birds age, they become more
predisposed to the development of heart disorders (27, 29). Cor-
respondingly, in other wild birds reported with DCM, a specific
age predisposition was not identified. However, the animals
were adults as observed in Meleagris gallopavo intermedia,
Buteo jamaicensis, Cygnus cygnus and Parabuteo unicinctus
(1,7, 10, 11). On the other hand, in domestic poultry, this dis-
ease has been observed between 1 and 4 weeks of age, and it is
correlated to the rapid growth that the birds undergo (14, 17).

Notably, in the present case, the bird was male, and
in mammals, such as dogs and humans, males are more
predisposed to develop DCM (5, 16). However, there is no
reported correlation between the occurrence of DCM and
gender for birds.

In conclusion, heart diseases in pet birds are still
underdiagnosed, and the occurrence of cardiomyopathies in
passerine birds is still obscure. To the authors’ knowledge, this
is the first report of dilated cardiomyopathy in a passerine bird
featuring an uncommon left ventricular dilation. DCM-asso-
ciated heart failure must be investigated and included as a
differential diagnosis for passerine birds exhibiting nonspe-
cific signs such as weakness, dyspnea, and sudden death.
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