Development of the Cardiovascular System

Dr. Patricia J. McLaughlin

Professor, Dept Neural & Behavioral Sciences

X6414, C3727

pxm9@psu.edu

Abnormalities of the Heart

Hypertrophic cardiomyopathy

Conotruncal malformations


Persistent truncus arteriosus


Tetralogy of Fallot

Atrioventricular septal defects (ASDs, VSDs)

Marfan Syndrome

Supravalvular aortic stenosis

DiGeorge Syndrome (velocardiofacial)

Situs inversus

Coronary vessel anomalies

Dextrocardia

Ebstein’s Anomaly

Eisenmenger Complex

Hypoplastic Left Heart Syndrome

Transposition of Great Vessels

Abnormalities of the Arterial System

Patent ductus arteriosus

Coartaction of aorta – preductal, postductal

Abnormal origin of right subclavian artery

Double aortic arch

Right aortic arch

Interrupted aortic arch

Pulmonary arteriovenous malformations (PAVMs)

Abnormalities of the Venous System

Absence of inferior vena cava

Left superior vena cava

Double superior vena cava

TETRALOGY OF FALLOT

The most common of cyanotic congenital defects. The primary cause is the misalignment of the truncoconal septum (separating the aorta from the pulmonary trunk) with the muscular ventricular septum.  The truncoconal septum is displaced to the right resulting in pulmonary stenosis and an overriding aorta.  Failure of the septum to fuse with the muscular ventricular septum results in ventricular septal defect.  Pulmonary stenosis results in right ventricular hypertrophy.  Period of vulnerability is 18-29 embryonic days.

TRANSPOSITION OF THE GREAT VESSELS
     The defect occurs when the truncoconal septum fails to spiral.  The septum develops, but fails to spiral and results in the aorta leaving the right ventricle and the pulmonary trunk leaving the left ventricle.

PERSISTENT TRUNCUS ARTERIOSUS
This defect results from failure of the truncoconal septum to form.  The truncus arteriosus is not divided into an aorta and pulmonary trunk.  There is a common outlet from both ventricles.  Since the truncoconal septum normally contributes to the ventricular septum, there is also a ventricular septal defect.

VENTRICULAR SEPTAL DEFECTS
Most common (non-cyanotic) congenital heart defects.  Result from failure of the membranous and muscular septa to fuse properly. Defect allows massive left to right shunting of oxygenated blood in the pulmonary system and eventual pulmonary hypertension. Period of vulnerability is 18-39 embryonic days.

ATRIAL SEPTAL DEFECTS
Result from defects in the formation of the septum primum and septum secundum.  Either defect allows a left to right shunt and may lead to right ventricular enlargement, pulmonary hypertension, and/or right sided heart failure.  Occur more frequently in females.  Most common form of ASD is patent foramen ovale.  Period of vulnerability is 18-50 embryonic days.

PATENT DUCTUS ARTERIOSUS
This defect is the failure of the ductus arteriosus to close at birth and establish the proper pressure gradients.  As a result, blood flows through the ductus from the aorta to pulmonary artery.  Period of vulnerability is 18-60 embryonic days.

