
SEA - Practical Application of Science 
Volume X, Issue 29 (2 / 2022) 

 

 
69 

Alina- Costina LUCA1 

”Gr.T.Popa” University of Medicine and Pharmacy,   
Pediatric Cardiology, “Sfanta Maria” Emergency Clinical Hospital 

Iulia- Ștefania SÎRGHIE, 
Heidrun ADUMITRACHIOAIEI 

Pediatric Cardiology, “Sfanta Maria” Emergency Clinical Hospital 
 
 
 

 

ATRIOVENTRICULAR  
CANAL DEFECT 

Case 
Study 

 
 
 
 

 
 

Keywords 
Atrioventricular canal defect; 

Machine learning; 
Gene editing; 

Genetic anomalies; 
Management;

 
 

Abstract 
 
Atrioventricular canal defects (AVCD) is a spectrum of congenital heart defects (CHD) raging from large 
isolated ventricular septal defect or atrial septal defect, endocardial cushions anomalies to complete 
atrioventricular septal defect. The Rastelli classification further categorizes AVCD into 3 types, depending 
on the morphology of atrioventricular valvular apparatus.  Usually, they arise in the setting of 
chromosomal aneuploydies such as Trisomy 21, chromosomal deletion syndromes, ciliopahties, 
RASopathies, or monogenic disorders affecting EVC, EVC2, WDR35, DYNC2LI1, and DYNC2H1 
genes.  
Material and methods: This paper discusses recent advances in multidisciplinary diagnosis and 
treatment in cases with AVCD. Pubmed and ScienceDirect have been used as scientific databases and 
atrivoentricular canal, gene editing, machine learning, medical mangement, surgical repairment were the 
main research keywords.  
Results: Classically, AVCD management is a 3 step process. Firstly, medical management aims at 
improving myocardial function by acting both on the ventricular preload and postload using diuretics and 
Angiotensin-converting enzyme inhibitors, and enhancing myocardial contractility. Staged surgical 
management should be undertaken between 3-6 months of age and it involves primary defect repair or 
palliative interventions, depending on the severity of the cardiac defect. Recent therapeutic strategies are 
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based on the CRISPR- Casp9 gene editing technologies. Promising results have been obtained in animal 
models of RASopathies and ongoing research is focused on extending its application in monogenic 
mutations implicated in AVCD etiology.  Machine learning techniques have been deployed in order to 
achieve early CHD diagnostic, evaluate recurrence risk, establish long-term prognosis and tailored medical 
management.  

 

 

INTRODUCTION 

 

Atrioventricular septal defect (AVSD) accounts for 

approximately 7% of all congenital heart defects, 

with an incidence of 4 - 5.3% per 10,000 live births, 

uterine prevalence is high, but the high number of 

intrauterine deaths and elective abortions 

defines the incidence. The atrioventricular canal 

has an approximately equal distribution by sex. 

The complete form of atrioventricular canal is the 

dominant one (88%), and the association with Down 

syndrome is present in about half of the cases. 

Pregnancy diabetes, gestational diabetes, obesity, 

and smoking have been identified as risk factors for 

AVSD. The National Birth Defects Prevention Study 

(Patel et al., 2012) shows that mothers with a history 

of smoking and passive exposure to cigarette smoke 

during conception have an increased risk of 

having children with ASD. Family association 

accounts for approximately 3.5% of non-syndromic 

cases (Pugnaloni et al., 2020). 

 

 

PATHOPHYSIOLOGY 

 

The atrioventricular duct, also called atrioventricular 

septal defect or endocardial bud defect, defines a 

noncionogenic congenital heart malformation where 

the atrial and ventricular septum plus adjacent valves 

are abnormally developed. 

According to the IPCC, there are three common 

forms of atrioventricular canal: 

1. Complete atrio-ventricular canal: characterized 

by an ostium primum-type atrial septal defect 

associated with a large, unrestricted ventricular 

septal defect and a single atrio- ventricular valve. 

2. Partial atrioventricular canal: 

 -  With isolated atrial component: DSA type ostium 

primum, a single atrio-ventricular fibrous ring, but 

with two A-V orifices and a cleft at the mitral valve. 

- With isolated ventricular component: high DSV, a 

single atrio-ventricular fibrous ring, but with two A-

V orifices and a cleft at the mitral valve. 

3. Intermediate / transitional atrio-ventricular canal: 

combines DSA-OP and DSV, a two-port A-V valve. 

Rastelli by the relation of the anterior valve with 

the interventricular septum defines and divides the 

common atrioventricular canal into three types: 

- Type A - the most common form, often 

found in connection with Down syndrome, 

completely split, and the tendon cords are inserted on 

the ventricular septum. 

- Type B - the rarest form, anterior cleft 

split, tendon cords inserted into an abnormal 

papillary muscle in the right ventricle. 

- Type C - undivided anterior cusp, without 

tendon cords to connect it to the ventricular septum. 

The shunt, predominantly left-right, is 

dependent on both ventricular compliance and 

pulmonary and systemic vascular resistance, thus 

appearing an overload of the pulmonary 

circulation, with dilation of the pulmonary 

artery and the appearance of pulmonary 

hypertension. 

Atrioventricular regurgitation causes ventricular 

overload, with the right ventricle being more 

significantly affected. The Gerbode effect is 

caused by atrio-ventricular regurgitation and 

defines the appearance of a VS-AD. 

The LV ejection tract is elongated, the 

atrioventricular node is located posterior and inferior 

to the normal position in the Koch triangle, the 

common branch of the His bundle is elongated. 

 

 

GENETICS 

 

Disruption of the induction process in embryonic life 

leads to the appearance of birth defects. 

In the first weeks of pregnancy, cardiac septation 

occurs, so an abnormality in the development of 

endocardial buds leads to the appearance of the atrio-

ventricular canal. 

Heterotaxias is frequently associated with 

atrioventricular septal defect. It has two variations, 

asplenia or right somerism (90%) and polyspelnia or 

right isomerism (60-70%). 

The most common congenital heart 

malformation in children with Down syndrome 

is atrioventricular septal defect (45%), followed by 

DSV (22%) and DSA (16%), according to 

Morlando et al., 2016, Bergstrom et al., 2016. 

Congenital heart disease affects about 50% of 

patients with Down syndrome. A link has been 

suggested between the DSCAM gene in critical region 

21q22 (DSCR) and congenital heart disease in 

patients with trisomy 21. 

Ellis-van Creveld syndrome (chondroectodermal 

dysplasia) is a rare genetic condition 

characterized by dwarfism, limb abnormalities 

(short limbs, polydactyly), and heart 

malformations. Cardiac defects associated with 

this syndrome are atrial septal defect, ventricular 

septal defect, and atrioventricular septal defect. 
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Smith-Lemli-Opitz syndrome is an autosomal 

recessive syndrome, the atrio-ventricular canal is the 

most common congenital heart disease found in 

patients with this syndrome. 

Other genes involved in the development of the 

atrio-ventricular canal include CRELD1, CRELD2, 

BMP4 and TBX5. CRELD1, located on 

chromosome 3 (3p25), regulates the calcineurin / 

NFATc1 signaling pathway, laying a crucial role in 

normal cardiac development, and is the gene most 

commonly associated with atrioventricular septal 

defect. 

 

 

 

DIAGNOSIS - PRENATAL, POSTNATAL 

 

Prenatal diagnosis can be made starting with the 1st 

trimester, being the most diagnosed congenital heart 

malformation in the 1st trimester, in the apical section 

4 chambers the unique atrioventricular valve can be 

identified as a line in systole, DSA and DSV. 

With the help of color Doppler echocardiography, 

during diastole the characteristic H sign can be 

visualized, due to the absence of the atrioventricular 

septum.  

 

 

POSTNATAL DIAGNOSIS 

 

Clinically, patients with partial septal defect are 

diagnosed accidentally, being asymptomatic, in the 

case of those with complete septal defect there is a 

suspicion of a congenital heart disease, growth 

deficit, frequent respiratory infections, symptoms of 

heart failure, cyanosis is present in complete 

atrioventricular canal defect unbalanced form or then 

when the tetralogy of Fallot is also associated. During 

the clinical examination, the bombardment of the 

precordial region is observed, the systolic tremor is 

evident on palpation, apex or lower left parasternal, 

and on auscultation we have a severe holosistolic 

murmur corresponding to atrioventricular 

regurgitation, and noise 2 is accentuated in the 

pulmonary artery region, diastolic murmur the result 

of increased flow through the atrioventricular valve. 

Paraclinical evaluation of patients with common 

atrioventricular canal is complex, including 

electrocardiography, chest radiography, transthoracic 

echocardiography, associated in some cases with 

transesophageal echocardiography, three-

dimensional, MRI, cardiac catheterization. 

 

Electrocardiography 

In front of a patient with a common atrioventricular 

canal, the electrocardiographic route shows a QRS 

axis deviated counterclockwise to -1500 / -900, right 

ventricle or biventricular hypertrophy, and elongated 

PR interval.  

Chest radiographs show global cardiomegaly and 

pulmonary hypervascularization directly proportional 

to the magnitude of the left-right suture. 

The gold standard in diagnosing this congenital heart 

defect is echocardiography, regardless of age. 

Postnatal, echocardiographic after diagnosis of the 

atrio-ventricular canal, the next step is to determine 

the type of atrio-ventricular canal, in this 

determination the index of the atrio-ventricular valve 

is used, so in diastole, with the subxiphoid section, the 

common atrio-ventricular valve is divided by -a line 

corresponding to the interventricular septum. 

- This makes the ratio between the area of the left 

hole and the total area of the valve 

- Balanced defect - between 0.4 -0.6 

- Left unbalanced dominant defect -> 0.6  

- Dominant unbalanced defect as </ = 0.4 

3D echocardiography proves its usefulness by 

providing more complex information about the 

configuration of the atrioventricular valves and in 

more complex cases with associated congenital heart 

malformations. (Fig. No. 3 & Table 1) 

Cardiac catheterization and angiocardiography show 

the absence of the atrioventricular septum and the 

elongation of the left ventricular ejection tract, 

useful investigations to assess the degree of 

pulmonary hypertension. In partial defects, 

pulmonary blood pressure is normal or moderately 

elevated, while complete defects are associated with 

pulmonary hypertension and increased pulmonary 

vascular resistance. 

Selective left angiocardiography provides the 

characteristic "swan neck" image of the left 

ventricular ejection tract in diastole. 

Cardiac MRI is useful when it is necessary to 

evaluate other associated cardiac abnormalities or 

additional information about ventricular function and 

volume and measure the degree of left atrio-

ventricular regurgitation after surgical correction, 

the 4D Flow technique being superior to 

echocardiography from this point of view. 

 

 

TREATMENT 

 

The management of drug therapy in patients 

with atrioventricular canal consists in the 

prevention of cardiac decompensation. Pre-pregnancy 

diuretics, angiotensin converting enzyme inhibitors 

are used to reduce systemic vascular resistance and 

digoxin for the positive inotropic effect. 

Regardless of the response to drug therapy, surgical 

correction is required as soon as possible, due to the 

risk of these patients to develop pulmonary 

hypertension in the first year of life. 

The optimal age for surgical correction is between 3 

and 4 months, up to 6 months, preferably in the case 

of those with a complete atrioventricular canal and up 

to 2-4 years in the case of a partial atrioventricular 

canal, except in this case. cardiac decompensation 

cannot be controlled with medication. 
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The surgery can be performed by three techniques: 

single-patch, two-patch and the modified single-patch 

technique. Partial defects are closed with a single 

patch, intermediate defects with two patches or with 

the modified single patch technique and complete 

ones with two patches. The technique used depends 

on the surgeon's preferences and experience. 

The completely unbalanced atrioventricular canal 

must be treated separately because of its peculiarities. 

 

 

COMPLICATIONS 

 

Patients diagnosed older than 6 months and 

those weighing less than 5 kg are most likely to 

develop complications. The most common 

complication that may require reoperation is left 

atrioventricular regurgitation. 

Less common are postoperative atrioventricular 

block, which requires pacemaker implantation, 

and stenosis of the left ventricular ejection 

tract. Other postoperative complications include 

supraventricular arrhythmias, residual septal

 defects, right atrioventricular 

regurgitation, obstruction of the right 

ventricular ejection tract, and endocarditis. 

Although mortality has decreased considerably in 

recent years, the percentage of patients requiring 

surgical reoperation is between 6 and 15.5% 

(Schleiger et al., 2019; Sarisoy et al., 2018). 

The survival rate at 15-20 years after surgical 

correction of atrioventricular septal defects varies 

between 83-95%, depending on the time of 

intervention and the complexity of birth defects. 

The unbalanced atrio-ventricular canal has a less 

favorable prognosis, the survival rate at 15 and 25 

years being between 51 and 58%. Most deaths occur 

between the three stages of univentricular palliative 

intervention, with the survival rate of patients 

completing surgical treatment with the Fontan 

procedure being comparable to that of patients 

who received biventricular correction. 

 

 

CONCLUSIONS 

 

The atrio-ventricular canal is a defect of the structural 

abnormalities that derive from the endocardial 

burrows, being a noncyanogenic congenital heart 

malformation, with an incidence of 4-5.3 per 10,000 

live births. 

The progress of medical technology along with the 

increase in the quality of the medical act and the 

introduction of screening programs has led to an 

increase in the number of those diagnosed with 

prenatal atrioventricular canal. Two-dimensional 

echocardiography remains the gold standard for the 

diagnosis of atrioventricular septal defects. 

Although the prognosis of these patients has 

improved in recent years, the percentage of those who 

require reoperation is still high. 
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Table 1 

The IPCCC classification describes 2 forms from an echocardiographic point of view 

 

Unbalanced shape Balanced shape 

The common A-V valve is located 

above one ventricle, with hypoplasia of 

the other ventricle 

The A-V valve is located above both 

ventricles, with similar dimensions 
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Fig. 1. 

Sign H, at the fetal echocardiographic examination (Bravo-valenzuela, Piexoto and Junior, 2017) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. No. 2 

Electrocardiographic route with left axial deviation and right branch block in a patient with 

complete atrio-ventricular canal (Kliegman et al., 2020) 
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Fig. 3 

Determination of the atrioventricular valve index (Meza et al., 2019) 

 

 


