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INTRODUCTION

The objective of this paper is to evaluate and discuss the
known and postulated etiologies of congenital cardiac lesions,
and the possibility of effective prophylactic measures. Source
and reference material have been gathered from the medical lit-
erature and from an analysis of records of patients at the Uni-

versity of Nebraska Hospital, Omaha, Nebraska.



EMBRYOLOGIC CARDIAC DEVELOPMENT

A clear understanding of intrauterine embryologic cardiac
development is essential for an adequate appreciation of the
various factors responsible for congenital cardiac defects.
Thus, one can more readily understand the interrupted scheme
of development, the resulting pathologic anatomy, and the prob-
able time of intrauterine occurrence of these defects.

By the third week of intrauterine development, the primi-
tive heart begins to take recognizable shape. At the end of
the eighth week, a functional circulatory system has been de-
veloped and the embryologic development as such has been com-
pleted. Therefore, it is obvious that the majority of altera-
tions of cardiac architecture have occurred during the initial
eight weeks of intrauterine existence. (31) (9)

The primitive cardiac structure is evolved from the fusion
of paired cardiac primordia. During the time of fusion, they
bear alternate dilatations and constrictions indicative of the
future atria, ventricles and bulbus.

Such a heart shows three divisions; paired atria (fusion
not completed), single ventricle and bulbus. Within the next
two days of development the fourth division, the sinus venosus,
becomes recognizable. The fifth division, the truncus arterio-
sus, has now developed at the cephalic pole of the rudimentary
heart. This structure serves as a conduction vessel to the

aortic sac. (3)















the right, the pulmonary artery loses its connections with
the right dorsal aorta but retains it on the left as theductus
arteriosus. (3)

The previously described division of truncus and bulbus
occurs in such a manner that the right ventricle communicates
with the composite sixth arch, pulmonary artery, while the left

ventricle is in communication with the fourth left arch, aortic
arch and dorsal aorta. (16) (3)
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Fig. 1-8. A. The heart at 38 days, when the septal structures are
developing rapidly but still permit free communication between
the chambers, seen in para-sagittal section. B. The heart at 42
days, showing the septal structures nearing completion, in para-
sagittal section. Potentiality for maldevelopment will persist,
however, until final closure of all presently existing
communications between the right and left sides of the heart. C.
The heart at 48 days, seen in parasagittal section, after
partitioning of the chambers is complete except for the interatrial
communica- tion, which is not closed until after birth, The inter-
atrial septum secundum will continue to grow across the right
face of the septum primum until the fora- men secundum is

obscured from view.
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Fig. 1-6. Diagr i P ion of diff iation in the aortic arch system. A. Composite view of
the arches as they would appear if all were present at one time. B. Definitive pattern of arteries
resulting from persistence of some parts (black) and regression of other parts (broken lines) of the
embryonic pattern. C. Abnormal right subclavian artery resulting from absence of the right fourth
arch and persistence of the right dorsal aorta between the seventh segmental artery (to upper
extremity) and the descending aorta. D. Right-sided arch of aorta resulting from persistence of right
instead of left dorsal aorta between the fourth arches and the descending aorta. E. Double arch of
aorta (vascular ring) resulting from persistence of both dorsal aortas between the fourth aortic arches
and the descending aorta.
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Fig. 1-9. Formation of the aortopulmonary septal ridges. A. The heart and caudal part of the
aortic arch system at 38 and 42 days to show the development of the externally visible septal
grooves. B. Detail of truncoconal region. C. Sections of the truncoconal region to show the chang-
ing position of the aortopul y septal ridges as they spiral in clockwise direction in proceed-
ing from the sixth aortic arches toward the ventricular region of the heart. D. Schematic repre-
sentation of the ridges to show the degree of spiral at different levels. LD, Left-dorsal septal ridge;
RV, right-ventral ridge; A, aorta; P, pulmonary artery.
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