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Abstract

A rare case of anomalous chordae tendineae associated with mitral valve dysplasia was observed during necropsy in a 5-
year-old male Persian cat with a history of sudden death. Grossly, there was thickening of the mitral valve, which was
connected to numerous, short and thickened chordae tendineae that were ectopically inserted into the myocardium. In
addition, marked left atrial dilation and pulmonary congestion and edema were present.
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Introduction

Anomalous chordae tendineac (ACT) is a rare
idiopathic congenital cardiac abnormality (3,11) in which
the chordae may be present in greater numbers and
enshrined in ectopic locations such as the free wall of the
ventricles, the interventricular septum, and extending from
one papillary muscle to another (10). In humans, this is an
infrequent condition, and cases have been reported in
children and adults (4,8,11,13,15). In veterinary medicine,
only one case of ACT has been described in a dog (3).
Although the etiology of this condition is unknown, it is
believed to be the result of changes during organogenesis
(12,14). Chordae tendineae are fibrous filaments that
connect each valve cusp to the ventricular cavity. In
general, two papillary muscles are present, and chordae
tendineae are arranged such that each cusp connects two
muscles (2). This arrangement prevents protrusion of the
cusps into the atrium during ventricular systole (2). Thus,
the main consequence of ACT is the limitation of the
movement of the valve leaflets, causing valve prolapse.

This results in incomplete leaflet coaptation, causing blood
reflux, heart failure, and death (11).

Mitral valve dysplasia (MD) is defined as an
abnormally formed mitral valve (1). Grossly, it is
characterized by leaflet thickening and shortening as well
as fusion, thickening, or aplasia of the chordae tendineae
with dysplastic and malpositioned papillary muscles. MD
is the most common congenital heart disease in cats (1),
but there have been no reported cases associated with
anomalous chordae tendineae.

The aim of this study was to describe a rare case
of ACT associated with MD in a cat.

Case report

A 5-year-old castrated male Persian cat was
submitted to the Veterinary Hospital’s Pathology
Department at the Universidade Federal de Minas Gerais
(UFMGQG), Brazil, for necropsy. According to the owner, the
cat presented with cyanosis, respiratory distress, and
sudden death following bathing in a pet store. Necropsy
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revealed a cyanotic tongue and visible mucous membranes.
The musculature was moderately hyperemic. There was
thickening of the mitral valve, which was connected to
numerous, short and thickened chordae tendineae that were
ectopically inserted into the myocardium (Figure 1). In
addition, the abnormal chordae tendineae had an irregular
alignment and insertion into the left ventricular free wall,
interventricular septum, and papillary muscles. There was
also dilation of the left atrium (Figure 1). The lungs were
moderately red due to congestion, and moderate amounts
of white and frothy edema fluid oozed out from the
parenchyma on the cut surface. The other organs
demonstrated no gross changes.

Fragments of several organs were collected, fixed
in 10% neutral buffered formalin, routinely processed for
histology, and stained with hematoxylin and eosin and
Masson's trichrome.

Microscopically, the anomalous chordae were
similar to the normal control chordae located in the right
ventricle, i e, composed of connective tissue, including
collagenous fibers, few elastic fibers, and fibroblasts
stained blue by Masson’s trichrome (Figure 2).

The lungs were moderately congested, and the
alveolar spaces contained amorphous eosinophilic material
characteristic of edema. Multifocal areas of mild alveolar
hemorrhage were also observed. Based on the gross and
histopathological findings, the diagnosis of ACT

associated with MD causing acute left heart failure was
confirmed.

Figure 1. Anomalous chordae tendineae associated with left heart failure
in a cat. Anomalous chordae tendineae inserted in the free wall of the left
ventricle and interventricular septum and from one papillary muscle to
another. The left atrium is intensely dilated.

Figure 2. Anomalous chordae tendineae associated with left heart failure
in a cat. Anomalous chordae characterized by connective tissue composed
of collagenous fibers. HE, (A) Bar = 18.05 um, and Masson’s trichrome
(B) Bar = 16.7 pm.

Discussion

The animal in this case showed two heart defects,

namely MD and ACT. MD is a congenital defect
commonly observed in cats and macroscopically diagnosed
in this case. The MD diagnosis is based on macroscopic
characteristics or ancillary exams, including thoracic
radiographs and electrocardiography (1). Conversely, ACT
is a rare condition in veterinary medicine, and describing
its occurrence in a cat was the primary aim of this report.
These congenital changes (MD and ACT) likely caused
subclinical valvular insufficiency and consequent acute
heart failure (11). The severe left atrial dilation was most
likely due to valve prolapse caused by ACT associated
with mitral valve dysplasia, resulting in blood reflux into
the atrium during ventricular systole.
An important cause of atrial dilatation is hypertrophic
cardiomyopathy (HCM). HCM is the most common heart
disease in cats. It is macroscopically characterized by
hypertrophy of the left ventricular wall with narrowing of
the left ventricular chamber (6). Myocyte hypertrophy and
loss, with disorganization of the cellular architecture, and
replacement by fibrous tissue are the main histological
features in cases of HCM (7). The cat in this report did not
present gross or microscopic changes in the ventricular
myocardium, excluding a diagnosis of atrial dilatation
caused by HCM.
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The presence of left cardiomyopathy associated with extra-
cardiac findings of pulmonary congestion and edema
indicates that the animal died due to acute
cardiopulmonary insufficiency when subjected to the stress
caused by the bath. The consequences arising from
anomalous chordae tendineae observed in animals, as in
this case, have been described in humans with the same
congenital anomaly (10,13).

According to some authors (4), ACT may be
associated with endocardial fibroelastosis, a congenital
heart condition often observed in cats. However, for the
animal presented here, the congenital heart defect observed
grossly and microscopically in addition to ACT was MD.

The main differential diagnosis of ACT is the
presence of excessive moderator bands. Moderator band
tissue bundles are composed of muscle and tendon and
connect the septum to the ventricular free wall (5).
Histologically, moderator bands are characterized by the
presence of cardiac muscle fibers, blood vessels, and
Purkinje fibers and are directly involved in the conduction
of electrical impulses in the heart (5).

In this case, the anomalous structures that were
inserted into the free wall of the left ventricle,
interventricular septum, and the papillary muscles were
histologically characterized by bundles of fibrous
connective tissue covered by endocardium, similar to that
observed in normal chordae tendineae (9).
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