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Abstract 
Background: Atrioventricular septal defects (AVSD) are caused by a lack of 
development in atrioventricular endocardial cushions. Its spectrum varies 
from partial to transitional, or intermediate forms with a common AV valve 
and 2 orifices, or even the complete form. Aim: The aim of this study is to 
present a case of a woman in the fifth decade of life with Down syndrome and 
a transitional AVSD, diagnosed with echocardiography. Case presentation: 
This is a patient in the fifth decade of life with Down syndrome, transitional 
AVSD, and severe pulmonary hypertension. Her vital signs were normal, 
oxygen saturation of 89% on room air. Auscultation revealed pronounced 
pulmonary component of the second heart sound, diastolic murmur in se- 
cond left intercostal space, and moderate holosystolic heart murmur that ra-
diated to axilla. The diagnosis was made with a transthoracic echocardio-
gram. The patient is receiving only medical treatment and since her last con-
sult she has New York Heart Association (NYHA) functional class II. Con-
clusion: This case demonstrates the natural history of a patient in her fifth 
decade of life with down syndrome and complex congenital heart disease, 
despite having received only medical treatment, she is in functional class II. 
Echocardiography is the noninvasive technique of choice in the diagnosis and 
follow-up of patients with congenital heart diseases, as seen in this case. 
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1. Introduction 

The incidence of atrioventricular septal defects (AVSD) is estimated to be be-
tween 0.24 to 0.31/1000 live births and has a strong association with Down syn-
drome (DS), with an incidence of 40% to 50% [1] [2]. 

Atrioventricular septal defects (AVSD) are caused by a lack of development in 
atrioventricular endocardial cushions, which do not fuse, causing a malforma-
tion in the atrioventricular (AV) septum. Its spectrum varies from partial to 
transitional, or intermediate forms with a common AV valve and 2 orifices, or 
even the complete form [1]. In transitional and intermediate AVSD, there is a 
single AV junction with two AV valves. The left AV valve is trifoliate, embryo-
logic fusion of upper and lower leaflets originate the so-called “cleft” which is 
the point of apposition between the two bridging leaflets. It generally causes 
varying degrees of valve regurgitation, and stenosis in rare occasions. Transi-
tional AVSD is uncommon in adults, with diagnosis made by echocardiography 
[3].  

The echocardiogram in its different modalities provides precise morphologi-
cal and hemodynamic data for the diagnosis and monitoring of this complex 
congenital heart disease (CHD). 

2. Case Presentation  

This is the case of a 48-year-old female with diagnosis of Down syndrome and 
complex congenital heart disease (CHD). Since birth, she was diagnosed with 
atrioventricular septal defect, at the age of 3 months, she presented cyanosis and 
hypoxemia, but her family refused the suggested surgical treatment. In adult-
hood, she was referred to our institution, due to exertional dyspnea and dizzi-
ness of six months of evolution. Her vital signs were normal, and oxygen satura-
tion of 89% on room air. Auscultation revealed pronounced pulmonary compo-
nent of the second heart sound, diastolic murmur in second left intercostal space, 
and holosystolic heart murmur grade IV/IV radiated to axilla, lung sounds were 
clear. There was no hepatomegaly, extremities had good circulation with no evi-
dence of clubbing or cyanosis. 

Electrocardiogram showed sinus rhythm with heart rate of 79 bpm, bi-atrial 
and biventricular enlargement. Transthoracic echocardiogram (TTE) demonstrated 
dilation of the four chambers and unbalanced ventricles with normal systolic 
ventricular function with left ventricular ejection fraction of 67%, global longi-
tudinal deformation of −27.1%, TAPSE of 17 mm and S wave of 10 cm/s. The 
systolic pulmonary artery pressure calculated by tricuspid regurgitation method 
and right atrial pressure was 93 mmHg. The color Doppler showed an ostium 
secundum atrial septal defect (OP-ASD) with a bidirectional shunt, restrictive 
small inlet-ventricular septal defect (I-VSD), right-sided moderate AV regurgi-
tation and left-sided severe AV regurgitation with two jets probably due to a 
cleft in the anterior leaflet. A diagnosis of transitional AVSD was made, (Figure 
1, Video 1).  
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Figure 1. (A) ECG in sinus rhythm with heart rate 79 bpm, and biatrial and biventricular enlargement. (B) Bidimensional trans-
thoracic echocardiography in four chamber view showing transitional AVSD, AV valve with two separate orifices (1,2). (C, video 
1) with ostium primum atrial septal defect (yellow arrow) and insertion of the anterior septal leaflet in the crest of interventricular 
septum (white arrow). (D) with color Doppler the ostium primum atrial septal defect is clearly visualized (yellow arrow). (E) also 
the restrictive inlet-ventricular septal defect (white arrow) and right sided atrioventricular regurgitation, (F) right-sided moderate 
and left-sided severe regurgitation (two jets) of atrioventricular valves and restrictive inlet-ventricular septal defect (white arrow). 
(G) four chamber view with color Doppler and continuous wave showing pulmonary hypertension (PH) with systolic pulmonary 
artery pressure of 93 mmHg. (H) dilation of the four chambers with normal left ventricular ejection fraction (67%) and (I) normal 
global longitudinal deformation (−27%). Abbreviations: RA: right atrium; RV: right ventricle; LA: left atrium; LV: left ventricle; 1: 
left-sided atrioventricular valve; 2: right-sided atrioventricular valve. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Video 1. Four chamber view showing transitional AVSD, AV valve with two separate 
orifices, ostium primum atrial septal defect and insertion of the anterior septal leaflet in 
the crest of interventricular septum. 
 

The patient receives treatment with sildenafil 100 mg every 24 hours, furose-
mide 40 mg every 24 hours and oxygen at night 2 liters/min. She has NYHA func-
tional class II, with follow-up every 3 months in the outpatient clinic for adult 
congenital heart disease. 
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3. Discussion  

Our case highlights the value of echocardiography in the diagnosis and follow-up of 
this CHD. It is important to mention that this patient with Down syndrome, de-
spite her complex CHD, chronic dyspnea (shortness of breath lasting more than 
1 month) and pulmonary hypertension, is in a suitable NYHA functional class, 
receiving only medical treatment with almost no impairment in her daily life.  

The AVSD involves alterations of the atrioventricular valves, the ventricular 
geometry, the fibrous skeleton, and the conduction system. There is a wide spec-
trum of insertion of the left anterior leaflet (bridge leaflet) that includes inter-
mediate sites.  

Van Praagh and Litovsky classification distinguishes intermediate AVSD from 
transitional AVSD, which has two separate AV valve rings, an ostium primum 
ASD and a cleft in the mitral valve, and there are often one or more small inlet 
VSDs that could be restricted or obliterated by dense cords running from the AV 
valves to the crest of the muscular ventricular septum [4]. 

The morphological knowledge of the AVSD is essential to understand its pa-
thophysiology, establish clinical diagnosis by imaging techniques and provide 
surgical team with valuable information to choose strategies [5].  

The treatment of choice for patients with Down syndrome and transitional 
AVSD is commonly heart surgery [6].  

Approximately, 15% of patients with unrepaired AVSD and Down syndrome 
may develop atrial arrhythmias, heart failure, or infrequently Eisenmenger phe-
nomenon during adulthood. Therefore, these patients require lifelong surveil-
lance to identify late-onset complications, which depend on the size of the ASD, 
competence of the left atrio-ventricular valve, pulmonary artery pressure, and 
pulmonary vascular resistance [7].  

Due to the continuing increase in life expectancy, elderly Down syndrome pa-
tients with congenital heart disease, should receive appropriate counseling re-
garding medical and surgical therapy. 

4. Conclusions 

Our case is particularly interesting, since it demonstrates the natural history of a 
patient in her fifth decade of life with Down syndrome and complex congenital 
heart disease, who despite having received only medical treatment, has NYHA 
functional class II in her clinical follow-ups. 

Echocardiography is the noninvasive technique of choice in the diagnosis and 
follow-up of patients with complex CHD. 
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