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Abstract
Owning wild species as pets is becoming more and more common. Consequently, experience in caring 
for them has grown, resulting in the diagnosis of numerous diseases. Among these are cardiovascular 
disorders, especially in parrots. However, the lack of specificity or the absence of clinical signs of these 
diseases make it difficult to assess cardiovascular issues during the physical examination of birds. This 
leads to underdiagnosis of these conditions, with the majority being diagnosed post-mortem. This study 
reports the cardiovascular findings in post-mortem examinations of individuals of the species Amazona 
aestiva (true parrot) of Centro de Triagem de Animais Silvestres do Rio de Janeiro (CETAS-RJ) and is the 
first record of myxomatous degeneration of the left atrioventricular valve in this species.

Keywords: psittacine, endocardiosis, congesti’ve heart failure.

Resumo
A criação de espécies silvestres como animais de estimação vem aumentando e ganhando espaço na vida 
familiar e, como consequência, os cuidados com os mesmos aumentaram, permitindo o diagnóstico de 
inúmeras enfermidades. Dentre elas, estão as doenças cardiovasculares, em especial nos psitaciformes. 
Entretanto, a inespecificidade ou mesmo a ausência de sinais clínicos associados à dificuldade da avaliação 
do sistema cardiovascular no exame físico das aves faz com que tais alterações sejam subdiagnosticadas 
na rotina clínica, sendo a maioria dos casos diagnosticados post mortem. O presente trabalho relata as 
alterações cardiovasculares reveladas em exame post mortem em indivíduos da espécie Amazona aestiva 
(papagaio verdadeiro) provenientes do Centro de Triagem de Animais Silvestres do Rio de Janeiro (CETAS-RJ) 
e faz o primeiro registro de degeneração mixomatosa da valva atrioventricular esquerda nesta espécie.

Palavras-chave: psitacídeos, endocardiose, insuficiência cardíaca congestiva.

Introduction
Owning wild species as pets is becoming more common in society at large. Consequently, 

demand has increased for veterinarians to have knowledge of the nosological profiles of these 
animals. Among these unconventional pets, birds are prominent, particularly those belonging 
to the order Psittaciformes. Bringing these animals into the family environment, increasing their 
routine care by specialized veterinarians, has led to the diagnosis of various diseases including 
cardiovascular conditions (Pees et al., 2006).

In birds, the heart is located in the upper part of the coelomic cavity and has the peculiarity 
of having a base larger than its apex, due to the confluence of the large cardiac vessels. It has 
two atrial and two ventricular chambers, with the left ventricular chamber elongated to form 
the distal portion of the cardiac apex. Separating the cardiac chambers are the left and right 
atrioventricular valves, formed by the endocardial portion. Moreover, there are the semilunar, 
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pulmonary, and aortic valves, which prevent blood reflux from the exit of the pulmonary and 
aortic arteries (Guimarães et al., 2018).

In recent years, some cardiovascular diseases have been reported in parrots, for example, 
atherosclerosis and valvular disease that lead to congestive heart failure (CHF) (Rosenthal & 
Stamoulis, 1993; Oglesbee & Lehmkuhl, 2001; Krautwald-Junghanns  et  al., 2004; Pees  et  al., 
2006). This can be explained in part by inadequate care for parrots, as pets are often raised with 
space and exercise restrictions. These promote stress, along with inadequate diets with a high 
lipid content (too many seeds), predisposing the animals to obesity and other metabolic disorders 
(Krautwald-Junghanns  et  al., 2004). In addition, the cardiovascular system of these animals 
was developed to support high physical performance, responding to physiological demands of 
increased heart rate, blood pressure, and cardiac output (Lumeji & Ritchie, 1994).

Changes due to endocardiosis promote valve failure that can lead to the development of CHF 
(Oglesbee & Lehmkuhl, 2001). The leaflets lose their normal shape and fail to close completely, 
generating an atrioventricular reflux that overloads the left side of the heart. As an aggravating 
factor in the development and decompensation of left-sided CHF, passive lung congestion may 
also occur, which increases pulmonary pressure, leading to hypertension. This, in turn, overloads 
the right side of the heart, culminating in right-sided CHF (Oglesbee & Lehmkuhl, 2001).

The clinical signs that can be seen in animals with CHF include cyanosis of the periorbital 
region, exercise intolerance, abdominal distension, dyspnea, and sudden death (Pees & Krautwald-
Junghanns, 2009). However, the lack of specificity or even the absence of these clinical signs, 
combined with difficulties in assessing the cardiovascular system upon physical examination, 
results in these diseases being underdiagnosed. As a result, most cases are diagnosed post-
mortem (Pees & Krautwald-Junghanns, 2009). Early diagnosis, as well as adequate monitoring, 
is essential to delay the development of CHF and to improve the patient’s quality of life and 
well-being (Pees et al., 2006).

This paper reports the heart valve changes revealed in a post-mortem examination in Amazona 
aestiva, donated by CETAS-RJ, and is the first record of myxomatous degeneration of the left 
atrioventricular valve in this species.

History
Post-mortem examinations were carried out in nine animals of the species Amazona aestiva 

(true parrot). The dead animals were donated by Centro de Triagem de Animais Selvagens do 
Rio de Janeiro (CETAS-RJ), from previously captured birds. These animals had been kept in a 
screened enclosure with other animals of the same species, and fed with a mixture of seeds 
and chopped fresh fruits. After some time, they began to die gradually, without a definite cause. 
Eventually, eighty frozen cadavers were donated to the anatomy laboratory of the Universidade 
Federal Rural do Rio de Janeiro. These were kept frozen for a period of 1 to 4 weeks. From these, 
nine individuals were chosen at random. The post-mortem examination was conducted as 
described by Latimer & Rakich (1994).

On external inspection, all the cadavers had a low body condition score, evaluated according 
to the filling of the pectoral muscles in relation to the carina. Scoring was from 1 to 5, as follows: 
1, no or almost no filling evident in the muscles, and obvious carina; 2, slight muscular filling 
and evident carina; 3, normal muscular filling, visible carina; 4, good muscular filling and slightly 
evident carina; 5, good muscular filling and non-evident carina. In addition, the animals showed 
changes in the color of their feathers, tending to yellow, and no other physical changes of note.

After the inspection, the coelomic cavities of the nine individuals were fully opened, and the 
findings were as follows:
Individual I): high parasitic infestation, hepatomegaly with a dark red color with the presence 

of blood at the cut site, and ascites;
Individual II): cardiomegaly, nodules in the left AV valve (Figure 1), pericardial effusion, engorged 

appearance, a dark red color with the presence of blood at the cut site, hepatomegaly with 
dark red color with blood at the cut site, and ascites;

Individual III): cardiomegaly, discolored and hardened lungs, hepatomegaly with a dark red 
color and the presence of blood at the cut site, and ascites:
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Individual IV): cardiomegaly, discolored and hardened left AV valve nodules, and a dark red 
coloration with blood at the cut site;

Individual V): discolored, with a stiff appearance, high parasitic infestation, and hepatomegaly 
with a dark red color and the presence of blood at the cut site;

Individual VI): cardiomegaly, nodules and thickening in the left AV valve, pericardial effusion, 
engorged appearance, a dark red color with the presence of blood at the cut site, and hepatomegaly 
with a dark red color and the presence of blood at the cut site;

Individual VII): cardiomegaly, nodules and thickening in the left AV valve, pericardial effusion, 
engorged appearance, a dark red color and with the presence of blood at the cut site, and 
hepatomegaly with a dark red color and the presence of blood at the cut site;

Individual VIII): cardiomegaly, nodules in the left AV valve, pericardial effusion, engorged 
appearance, a dark red color and with the presence of blood at the cut site, and hepatomegaly 
with dark red color and the presence of blood at the cut site;

Individual IX): discolored and stiff.
Due to the findings in the mitral valves, the hearts of individuals II, IV, VI, VII, and VIII were 

selected for histopathological analysis. This revealed mild deposition of myxoid tissue in the left 
AV valve in the five analyzed hearts (Figure 2), and in three of them, collagen deposition was 
also observed (Figure 3).

Discussion
The weight loss present in the examined corpses is a non-specific sign, found in chronic 

conditions that affect birds, because of a hypermetabolic state that promotes muscle catabolism 
(Doneley, 2010). This is likely due to the stressful living conditions of the studied individuals, 
as a result of their capture and adaptation to a new environment, in addition to parasitic 
infestation that was evident in two of the individuals. The change in the color of the feathers is 
also a non‑specific sign that can be indicative of conditions such as liver disease and nutritional 
deficiencies (Doneley, 2010), which can also be correlated with their history of stress, poor health, 
and poor diet management.

In the lungs, the most frequent changes observed were the engorged appearance, dark red 
color, and the presence of blood at the cut site, which are signs that indicate pulmonary congestion 
(Oglesbee & Lehmkuhl, 2001). This was a passive event, secondary to the accumulation of blood 

Figure 1. Longitudinal section of a heart, showing the left atrioventricular valve, the presence of nodules (white 
arrows), and increased opacity and thickening (red arrow).
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in the pulmonary veins, occurring due to left atrioventricular reflux and decreased cardiac output. 
Untreated pulmonary congestion can lead to overloading of the right side of the heart, which 
is sensitive to increased pressure in the pulmonary vessels. This is due to the relative thinness 
of the right ventricular wall and the anatomy of the atrioventricular valve, which changes along 
with the myocardium, increasing in size and promoting atrioventricular reflux (Oglesbee & 
Lehmkuhl, 2001).

In addition to congestion, in some individuals, the lungs were found to be stiff and discolored. 
This type of change is generically described as pulmonary consolidation, caused by chronic 
pulmonary disorders such as pneumonia (Hopkins & Olson, 1999).

The liver presented several changes: a dark red color, an increase in parenchymal size, and 
the presence of blood at the cut site, which are signs typical of animals with hepatic congestion 
(Oglesbee & Lehmkuhl, 2001). Hepatic congestion is a common finding in animals that develop 

Figure 2. Histological section of the left atrioventricular valve with accumulation of myxoid tissue (arrowhead). 
(H&E, ×25).

Figure 3. Histological section of the left atrioventricular valve showing collagen deposition (arrowhead). (H&E, ×25).
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right-sided heart failure (Kaya et al., 2015), which slows venous return, leading to the accumulation 
of blood in systemic vessels and organs, especially in the liver. This can lead to leakage of cavity 
fluid (Krautwald-Junghanns et al., 2004), which may explain the presence of ascites in some 
individuals, since they also had cardiomegaly. Other changes observed in the macroscopic 
examination of the livers were firm consistency, notable pallor, and reduced size, which are 
findings indicative of liver atrophy or cirrhosis (Schmidt et al., 2003).

The hydropericardium, which was observed in three animals, may have had etiologies other 
than cardiogenic (Lumeji & Ritchie, 1994). In the light of the other findings, it was attributed to 
CHF since the animals presented with concomitantly dilated cardiac chambers (Kaya et al., 2015).

The presence of nodules on the left atrioventricular valve has been described in birds and 
is generally ascribed to chronic degenerative mitral valve disease or endocardiosis (Lumeji & 
Ritchie, 1994). However, there is another process that can trigger nodular formation and valve 
degeneration: endocarditis (Oglesbee & Lehmkuhl, 2001). This is characterized by the formation 
of bacterial plaques and fibrosis, which can lead to congestive heart failure. However, it is possible 
to observe signs of infection in other organs, due to bacterial translocation. In addition to being 
present upon histopathological examination, endocarditis is characterized by the presence of 
bacterial proliferation, mixed inflammatory infiltrate with different defense cells, and collagen 
deposition (Lemon et al., 2012).

Cardiovascular diseases in birds are associated with conditions of improper management of 
these animals in captivity, along with high-calorie diets (restricted to seeds), absence of exercise, 
and inadequate confinement spaces, which are conditions that predispose most heart diseases 
(Wit & Schoemaker, 2005; Pees et al., 2006).

The histopathological findings of the left atrioventricular valves of the five hearts sent for 
analysis revealed depositions of myxoid tissue and, in three of them, thickening due to collagen 
deposition. These findings, together with the macroscopic lesions observed, have been described 
by Schmidt et al. (2003), as myxomatous degeneration or atrioventricular valve endocardiosis. 
We can state with certainty that the lesions present in the valves were not secondary to bacterial 
endocarditis, given the absence of the histopathological characteristics mentioned earlier.

Endocardiosis is not frequently reported in birds, presenting in isolated cases in some species 
(Rosenthal & Stamoulis, 1993; Oglesbee & Lehmkuhl, 2001; Strunk & Wilson, 2003). This is the 
first report of myxomatous degeneration of the left atrioventricular valve in Amazona aestiva.

Conclusion
By correlating the history of these animals with their necroscopic findings, we have shown 

that the inadequate management of these species in captivity predisposed them to valve 
degeneration. This information points to the importance of careful attention to diet, management, 
and confinement conditions, when caring for this species and when breeding them in captivity.
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