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Introduction

Ventricular septal defects (VSDs) are among the most common
congenital heart anomalies; isolated VSDs represent about 20% to 30% of
all congenital cardiac malformations and have a prevalence of 1 to 2 per

1,000 live births. [1]

The first VSD closure was performed in 1954 by Lillehei and
associates and now the primary closure for symptomatic patients is the

surgical treatment of choice. [2]

Long-standing and neglected cases of ventricular septal defects
may develop progressive pulmonary obstructive disease with severe
pulmonary hypertension which may affect surgical outcome significantly

including mortality, morbidity and lifestyle. [3]

However, some authors like Blackstone and colleagues, reported
that preoperative pulmonary artery pressure and pulmonary vascular
resistance are not determinants of early mortality at present, although

they affect late results. [4]

This is supported by studies of Rabinovitch and colleagues, in
which it was also found that surgical cure is likely to result in any infant
in whom the VSD is repaired before age 6 to 9 months, irrespective of

degree of pulmonary vascular disease. [5]



Aim of the work

This work will include 160 patients below two years coming for primary

closure of ventricular septal defect at Ain-Shams university hospitals.

They will be divided into 2 groups (80 patients in each group)
according to the severity of their preoperative mean pulmonary artery

pressure. [6]

e Group I: patients with pre-operative pulmonary artery pressure below
55 mmHg (mild and moderate pulmonary hypertension).

e Group II: patients with pre-operative pulmonary artery pressure

exceeding 55 mmHg (severe pulmonary hypertension).

These patients will be studied as follows:

1) Preoperative study including.

- Age

Body weight

- Clinical picture

- X-ray findings

- ECHO findings especially
Right ventricular pressure (RVP), pulmonary artery pressure (PAP)
and pressure gradient across the ventricular septal defect.

- Cardiac catheterization data especially pulmonary artery pressure,

pulmonary vascular resistance, Qp/Qs and the effect of vasodilator

and 100% oxygen on these parameters.



2) Operative study which include:
- Aortic cross clamp time
- Total bypass time.
- Type and size of the ventricular septal defect.
- Pulmonary artery pressure before and after cardiopulmonary
bypass by direct needle measurement.

- Weaning off bypass.

3) Post operative study which include:

* Early postoperative course including;

- weaning from mechanical ventilation.

- Inotropic support.

- Vasodilators.

- Pulmonary hypertensive crisis.

- Other morbidity and mortality.

- Postoperative ECHO after one week of surgery.

* Late postoperative follow-up (up to 6 months) by:

- Clinical evaluation.
- ECHO.
- Chest x-ray.
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Historical Notes

The initial description of the clinical signs and symptoms of a
VSD was ascribed to Roger in 1879, and a small, flow-limiting VSD
with associated normal pulmonary artery pressures carries the eponym
(malady de Roger ventricular septal defect). [1]

At the other end of the clinical spectrum is a large VSD with
severe pulmonary hypertension and fixed pulmonary vascular resistance
resulting in cyanosis with right-to-left shunting through the VSD; this is
known as the (Eisenmenger complex) following the description of such
patient in 1897 when Victor Eisenmenger reported a case of a 32-year-
old man with cyanosis and exercise intolerance. The patient developed
congestive heart failure and died following an episode of hemoptysis. The
autopsy demonstrated a large membranous ventricular septal defect VSD
with an overriding aorta. [2]

Banding of the pulmonary artery as a palliative maneuver was
first described in 1952. [3] This decreased left-to-right shunting and as a
consequence prevented the development of pulmonary vascular
obstructive disease and left-sided volume overload. Until the mid-1960s
when primary VSD closure became safer, pulmonary artery banding was
the procedure of choice in managing VSDs. [4]

The first VSD closure was performed in 1954 by Lillehei and
associates at the University of Minnesota, using controlled
crosscirculation between the child and parent. Nineteen of the 27 patients
who underwent this procedure survived. [5]

In 1955 Kirklin and associates at the Mayo Clinic closed a VSD
using a heart-lung machine. [6] In 1958 transatrial VSD closure was
performed by Stirling and Lilehei [7] followed in 1969 by the
popularization of primary repair in symptomatic infants by Barratt-
Boyes and associates using cardiopulmonary bypass, deep hypothermia,
and circulatory arrest.[8]
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Embryology Of the Ventricular Septum

The part of the cardiac loop that joins the inflow and outflow
limbs was designated the bulboventricular fold in the classical literature.
The bulboventricular fold is a narrowed area that represents the division
between what will be the right ventricle (*“BULBUS”) and the left
ventricle (Figure 1). Both ventricular chambers are formed by ballooning
of the outer curvature myocardium. This occurs concurrently with
formation of trabeculae, which are myocardial diverticula extending from
the compact, outer wall of the myocardium into the cardiac jelly toward
the lumen. Formation of the trabeculae is the first manifestation of the
differentiation of the nascent left and right ventricles. [9]

The ventricular chambers enlarge by growth and expansion of the
myocardial wall on the greater or outer curvature.[10] Growth is closely
followed by increasing trabeculae, which give the ventricular lumen a
spongy appearance (Figure 1). The luminal passage through the
bulboventricular fold is called the primary ventricular foramen (or
bulboventricular foramen). The ventricular septum grows from the
greater curvature at the site of the bulboventricular fold (Figure 1).
However, the primary ventricular foramen is maintained at the leading
edge of this crescent-shaped septum. In fact, the primary ventricular
foramen never closes but actually enlarges in the fully developed heart to
give left ventricular access to the aortic vestibule. [11]

The functional significance of trabeculae in early heart
development is unknown. Histological studies in chick and human
suggest that coalescence of the trabeculae results in formation of the
muscular ventricular septum. [12] Other studies suggest that the muscular
septum originates from the part of the ventricular wall that is interposed
between the expanding free walls of the future right and left ventricles.
[13] In fact, both processes may contribute to the growth of the
ventricular septum. [11]

In human embryos at 5 weeks, a muscular septum is identifiable
between the trabecular portions of both ventricles. The muscular
ventricular septum is divided into regions designated the inlet portion of
the septum near the atrioventricular septum and valves while the portion
nearest the ventricular outflow is designated the outlet septum. The
atrioventricular bundle of His is found on the crest of the caudal portion
of the muscular ventricular septum. [14]



The last part of the ventricular septum to form is the membranous septum
which forms from cushion tissue that fills in the opening left between the
crest of the ventricular muscular septum and the atrioventricular
mesenchymal septum. As the membranous portion of the septum
develops, it also forms the primordium for the septal cusp of the tricuspid
valve. During sculpting of the septal leaflet it is detached from the
interventricular septum at the fifth month of human fetal
development.[15]

HH17

Figure: 1 Ventricular morphology in scanning electron micrographs of
chick embryos during chamber formation.Ventral halves of frontally
dissected stage 17, 21, 25, and 29 hearts viewed from the back. Arrows
indicate the primary interventricular foramen. LA, left atrium; RA, right
atrium; LV, left ventricle; RV, right ventricle; OT outflow tract;
asterisk, crest of developing muscular interventricular septum. [16]



