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Cardiac Surgery in Infancy
Cardiac disorders are a major cause of infant morbidity and mortality. Congenital
heart disease (CHD) affects 8 out of 1000 live born babies about one third of
whom become critically ill in the first few months of life and require urgent
surgical intervention.' Defects responsible for death in early infancy include
transposition of the great arteries, total anomalous pulmonary venous drainage,
truncus arteriosus, interrupted aortic arch and pulmonary atresia with an intact
septum. Other congenital heart defects cause progressive damage to the heart,
lungs and brain and include atrial and ventricular septal defects, the tetralogy
of Fallot and a 'double outlet' right ventricle. If not treated surgically, these
babies succumb to myocardial failure or to bacterial endocarditis, pulmonary
vascular disease and cerebrovascular accidents. Besides these anatomical and
functional sequelae cyanotic CHD may cause psychomotor and cognitive
abnormalities which though difficult to quantify may limit the development of
the child.?

Advances during the past two decades in paediatric cardiac surgery have
made surgical correction or palliation possible during infancy and the neonatal
period for almost all forms of CHD. Very young age no longer remains an
incremental risk factor in the elective surgical repair of ventricular septal
defects or the tetralogy of Fallot.v' successful surgical repairs have even been
reported on the first day of life. 5

The operative mortality has been brought down appreciably for critical
defects such as transposition of the. great arteries with an intact ventricular
septum.s total anomalous pulmonary venous drainage? and truncus arteriosus. 8

Newer surgical techniques have been developed for hitherto inoperable
abnormalities such as the hypoplastic left heart syndrome-where the staged
repair described by Norwood et al. has improved survival. 9 Recently Bailey
et al. 10 have added a new dimension to neonatal cardiac surgery by successfully
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performing cardiac transplantation in neonates with inoperable CHD. In
paediatric cardiac surgery the emphasis is now on (i) surgical intervention as
early as possible and (ii) corrective surgery at the first instance in preference to
palliation followed by repair. The role of palliative surgery is now largely
limited to babies with hypoplastic pulmonary arteries and those with only a
single functional ventricle requiring a Fontan type repair (direct at rio-pulmonary
anastomosis bypassing the right ventricle). Early corrective surgery offers an
opportunity to reduce the mortality due to the underlying defect as well as to
minimize secondary organ damage. Corrective surgery in the first instance is
economically preferable since the cost of multiple operations and recurrent
hospitalization for intercurrent complications are avoided.

These developments in infant cardiac surgery have been supported by im-
proved management of sick infants. Increasing awareness amongst paediatricians
and neonatologists of the varied presentation of CHD has meant early recognition
and prompt referral of such babies. Easy accessibility to neonatal intensive care
units and neonatal transport services has improved preoperative survival in
those with life-threatening defects. Diagnosis in paediatric cardiology has been
improved by the use of non-invasive high resolution cross-sectional echo-
cardiography and colour Doppler imaging, II especially in critically ill neonates
in whom cardiac catheterization has not been necessary. Diagnosis of CHD is
now possible even in utero by means of foetal echocardiography. Some newborns
with defects that would be fatal if not recognized in the first few hours of life,
can now be salvaged."

Some newer pharmacological agents like prostaglandin EI, 13 have improved
the survival of neonates with critical duct-dependent lesions such as an interrupted
aortic arch, transposition of the great arteries with an intact ventricular septum
and pulmonary atresia, and have made it possible for surgery to be performed
when the child's condition is stable, thus reducing operative mortality.
Advances in postoperative intensive care such as pulmonary ventilation, the
management of pulmonary hypertension," and acid-base and electrolyte
imbalance have improved the management of neonates. Developments in
biotechnology have made cardiopulmonary bypass fairly safe even in premature
babies. Trauma to blood components which was a problem with the older
bubble oxygenators has been largely eliminated by membrane oxygenators'>

..and the complications following cardiopulmonary bypass have been considerably
reduced. These high efficiency devices allow prolongation of extracorporeal
oxygenation (ECMO) of neonates with the life-threatening respiratory distress
syndrome. 16

Mechanical support can now be provided to infants with left ventricular failure
by means of left ventricular assist devices incorporating centrifugal pumps.'? A
wide array of microsurgical instruments and light weight vascular instruments
made of titanium designed specifically for use in infants enable the surgeon to
handle even the most delicate neonatal cardiac tissue.

While survival is an important objective in reparative cardiac surgery,
achievement of optimal long term functional results is also of importance in
young children. Surgeons therefore endeavour to develop surgical procedures
that provide as near normal a life span as possible. The history of surgery for
transposition of great arteries is one such example. Palliation by means of a
septectomy was the only surgical treatment available till the advent of atrial
switch techniques (redirection of blood flow at the atrial level) described
independently by Senning" and Mustard. 19 The development of balloon atrial
septostomy by Rashkind-" substantially reduced the early mortality and morbid-
ity. Patients could be palliated till an atrial switch procedure could be performed
in later infancy . Though the operative mortality of the atrial switch procedure was
reduced to as low as 0.9%,21 it later became increasingly evident that many
patients developed late atrial arrythmias and right ventricular dysfunction'?
because the procedure modified the right ventricle as the systemic ventricle.
Surgeons therefore concentrated on refining the arterial switch technique
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operation, described by Jatane in 1975,23which restored anatomical and
physiological normalcy. This arterial switch operation, though technically far
more difficult than the atrial switch procedure is preferred for transposition of
the great arteries in the neonate and the Boston Children's Hospital group has
had no mortality in its last 70 arterial switch operations for transposition of the
great arteries.'

Unfortunately most of these developments in infant cardiac surgery have
remained largely confined to the developed western world. In India, despite
the fact that approximately 200 000 babies are born every year with CHD, there
are only four hospitals with facilities for infant cardiac surgery; and neonatal
cardiac surgery is only rarely performed. Although there are several trained
paediatric cardiac surgeons, there is a lack of infrastructure and back-up
facilities. At least one fully equipped children's hospital capable of providing
tertiary level neonatal care should be established in each state. Infant cardiac
surgery units should then be established in them linked to these neonatal units
to make intensive care facilities more cost effective.
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