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Single-ventricle heart defects

Some rare heart defects in newborns can be treated by rerouting the circulatory
system — and surgeons are working to intervene before birth. By Benjamin Plackett

ot all babies are born with fully func-

tional hearts. Physicians, however,

areworking hard toimprove surgical

techniques with the hope of enabling

these babiesto live longer with a bet-
ter quality of life.

The human heart has four chambers: two
atria, which receive blood; and two ventricles,
which pushblood from the heartto the rest of
thebody. Inahealthy heart, theright ventricle
pumps deoxygenated blood to the lungs and
the larger, left ventricle pumps oxygenated
blood received from the lungs out to the
extremities and to other organs.

However, around9in every100,000 people
have a defect in one of their ventricles (Y. Liu
etal.Int.J.Epidemiol. 48,455-463;2019). These
single-ventricle defects (SVDs) encompass a
broad spectrum of congenital heart problems.
Insome cases, aventricleis missing altogether
and in other cases, one of the ventricles is so
small or malformed that it fails to function.

There are three main types of SVD. In hypo-
plastic left heart syndrome, the aortaand the
left ventricle are small and underdeveloped.
Pulmonary atresiais marked by two problems
intherightventricle, whichis undersized and
blocked off from the artery that should carry
deoxygenated blood to the lungs. In the third
form of SVD, called tricuspid atresia, the valve
between the rightatrium and ventricle is miss-
ing. Additionally, the wall betweenthe left and
right ventricles is either absent or perforated.

In all three of these SVDs, there is also
usually aholebetween the left and right atria.
This extra defect causes oxygenated blood
in the left atrium to mix with deoxygenated
blood in the right atrium. As a result, a mix of
blood flows to the lungs and the rest of the
body.Intheimmediate term, this ensures that

atleast some blood is able to reach both the
lungs and the body, enabling the baby to be
born. However, in this situation, none of the
organs get enough oxygen to be healthy; for
the child to live a healthy life, the heart must
be remodelled.

SVDs are treated through a sequence of
surgeries, the first of whichis performed soon
after birth. Collectively, these operations are
designed to redirect deoxygenated blood
returning from the body away from the heart
and straight to the lungs instead. With this
reconfiguration, the heart’s only main remain-
ingjobis topump oxygenated blood returning
from the lungs out to the body — eliminating
the problem of mixed blood.

Surgeons are also pioneering procedures to
begin treatment from within the womb. Fetal

balloon atrial septostomy, for example, is a
technique designed to treat fetal hearts with
anSVDbutno crucial secondary defect, whichis
arelatively rare combination. Surgeons, guided
by ultrasound, insertasmall needle through the
mother’sabdomen and into the baby’s heart,
piercing the wall between the atria. This hole
isenlarged by aninflating balloon and atubeis
theninstalled tokeep the hole open. Finally, the
balloonisdeflated and extracted along with the
needle. This allows oxygenated and deoxygen-
ated blood to mix, giving the baby a chance to
survivelong enoughfor corrective surgery. But
this kind of intervention is still experimental,
and only offered at a few hospitals.
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