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ABSTRACT

Atrial septal defects are a common congenital heart malformation in humans, but relatively rare in dogs. Boxers, Doberman pinchers, Old English
Sheepdogs, and Samoyeds are the most predisposed breeds. The most frequent type of atrial septal defect is the ostium secundum (98,7%) with
73,7% of affected animals being asymptomatic. An ostium primum type has been reported more frequently in cats then dogs. This article
presents a case of atrial septal defect of the ostium primum type in a dog.
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INTRODUCTION

Atrial septal defects (ASD) are a common congenital heart malformation in humans, but occur relatively rarely in dogs.
Prevalence has been estimated at 0.7–3.7% of all canine congenital heart diseases [5, 10, 12]. The Boxer, Doberman pincher,
Old English Sheepdog and Samoyed are the most predisposed breeds [3, 4]. Four types of ASD have been described
according to the location of the septal defect: ostim primum, ostium secundum, sinus venosus type and coronary sinus type. The
last two types of ASD are extremely uncommon in dogs. Atrial septal defects are most commonly of the ostium secundum type
(98,7%) with 73,7% of affected animals being asymptomatic [4].

An ostium primum is located in the lower part of the interatrial septum and has been reported more frequently in cats than dogs
[7]. This is a results of altered fusion between the atrial septum and the endocardial cushion and can be part of complex
abnormalities, eg. interventricular septum defect, atrioventricular valves malformation, common atrioventricular channel [1, 11].
The latter results in a large communication between the atria and ventricles as well as the left and right heart chambers. Some
forms of these malformations lead to small valvular regurgitations and the preclinical stadium is therefore long. Echocardiography
is considered to be the best and most widely available diagnostic method for heart malformations in dogs.

CASE HISTORY

A fourteen year old Welsh Terrier, weighing 26 kg was presented to the Department of Internal Diseases with Horse, Dogs and
Cats Clinic at Wrocław University of Environmental and Life Sciences because of severe dyspnoea, exercise intolerance and
depression. There were no other clinical signs and the dog was not being treated prior to the visit. Respiratory crackles were
detected on thoracic auscultation, as was tachycardia and a very loud systolic murmur (V/VI degree) over both thoracic sides
(loudest over the left cardiac apex). After initial clinical examination the dog was referred for a cardiology consultation in the
same Clinic. Electrocardiographic examination was performed with the BTL-08-SD machine with bipolar and unipolar standard
leads and crocodile clips. The echocardiographic examination was performed using the Aloka Prosound 4000+ ultrasound
machine with a 3,5 – 8 mHz transducer.

RESULTS AND DISCUSSION



The electrocardiogram (ECG) showed supraventricular tachycardia 146/min, QRS elongation 0,065 sec and right axis deviation
(mean electrical axis on the frontal plane =  105°, normal range =  40–100°). Thoracic radiography showed general cardiac
enlargement (Vertebral Heart Size – 12, normal value ≤ 10.6), widening of the pulmonary vessels and perihilar pulmonary
oedema. Two dimensional echocardiography showed dilatation of all heart chambers. Spectral and colour Doppler
echocardiography showed severe mitral and tricuspid regurgitation (bicuspidal regurgitation peak velocity 4,98 m/s; pressure
gradient 99,2 mmHg, tricuspidal peak velocity 2,4 m/s; pressure gradient 23 mmHg) and low interatrial left-to-right systolo-
distolic shunt between the atria (Fig. 1). Because of congestive heart failure digoxin 0.01 mg/kg twice daily, benazepril 0.5
mg/kg once daily and furosemide 2 mg/kg twice daily, were prescribed. Partial remission of clinical signs was observed during
the following 6 month, at which time pulmonary oedema recurred. The owner decided to euthanize the dog. At post-mortem
examination myxomatous degeneration of both atrio-ventricular valves was seen and a small interatrial defect located in the
lower part of the interatrial septum was found (Fig. 2). The edges of tissues surrounding the ASD were regular. Both atria and
ventricles were dilated and hypertrophied.

Fig. 1. Color-flow Doppler echocardiogram. The right parasternal long axis four-chamber view (modified). The aliased
signal indices turbulent flow in the enlarged atria. RA – Right atrium, LA – Left atrium, RV – Right ventricle, LV –
Left ventricle.

Fig. 2. Autopsy. Over the tricuspid valve is located defect in lower part of interatrial septum.

The hemodynamic consequence of interarial defect is a left-to-right blood shunt. The large defects lead to dilatation of the right
atrium and a relative stenosis of the tricuspid and pulmonary valves. Pulmonary hypertension (Eisenmenger’s syndrom)



developes rarely. In cases of smaller ASD clinical signs are vague and non-specific. However X-ray and ECG are characteristic
and can aid in making a diagnosis. Experimental studies provided by Watt et al. in dogs have establish that a large laceration of
the atrial septum, isolating the anterior-superior left ventricular wall from the main Purkinje fibers results in left axis deviation
[13]. The studies of Boineau et al. [2] indicated an earlier than normal activation of left posterior ventricular wall and marked
increase in the length of right bundle branch in dogs with a spontaneously occurring ASD primum. This unusual activation results
in asymmetry and asynchrony of the left ventricular contraction. We cannot discriminate if the QRS prolongation is a results of
conduction system abnormality or a concomitant eccentric hypertrophy (as a consequence of atrio-ventricular valvular disease).
Ostium primum ASD often occurs concurrently with other cardiac malformation eg., tricuspid or bicuspid insufficiency [5, 8].
Because there was no information about previous cardiological examinations we could not definitely exclude congenital
deformations of the atrio-venrticular valves. The diagnosis of ASD is usually based on the echocardiographic examination and
estimation of continued postnatal blood flow between both atria. In this case the wide mitral and tricuspid regurgitation mixed
with a shunt across the defect, make it impossible to quantify the defect flow velocity. The ASD in the presented case was too
small to be responsible for the observed clinical signs. It seems the atrio-ventricular endocardiosis was the main reason  for
congestive heart failure.

There was a successful surgical repair of canine atrial septal defect of the ostium primum type under extracorporeal circulation
using a cardiopulmonary bypass system [1, 8] but surgery is expensive and long-term prognosis for surgical patients is usually
poor [6, 9]. A per-cutaneous technique under fluoroscopic imaging is commonly used in humans but in veterinary medicine. 

The ostium primum ASD is a rare canine congenital heart disease. Echocardiography is a useful tool for the diagnosis of
interatrial shunt, especially with Doppler  modalities. A small-sized ASD ostium primum has a good long-term tolerance  without
treatment.
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