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Editorial Comment

Outcome of surgical approaches to the hypoplastic left heart
syndrome

Rami Dhillon and Andrew Redington

THE HYPOPLASTIC LEFT HEART SYNDROME

can be defined as a right ventricular-
dependent circulation associated with

atresia or severe hypoplasia of the aortic valve.1

Untreated, it is uniformly fatal with more than
95% of deaths occurring in the neonatal period.2

Indeed, before the emergence of surgical therapy,
it was responsible for nearly a quarter of deaths in
newborns with congenital heart disease.3 Four-
chamber screening is now routinely performed
during antenatal ultrasound examinations, and
in-utero diagnosis of hypoplastic left heart
syndrome can be made by the non-cardiologist.
Most parents who learn the diagnosis before 20
weeks gestation will select termination of
pregnancy and this has resulted in a decline in the
number of newborns with hypoplastic left heart
syndrome.4'5 Despite this, the majority of cases are
still encountered postnatally.

The management of this condition presents the
clinician and parents with difficult practical and
ethical decisions. Currently, the three postnatal
therapeutic options comprise staged palliation
(the Norwood protocol), -7 cardiac transplanta-
tion8 or passive euthanasia. Both surgical treat-
ment modalities are palliative and their long-term
outcome is unknown. Intermediate follow-up
suggests that for staged palliation, the mortality in
single institution series relating to the first half
of this decade ranges from 41-50%.1>9~12 Most of
the deaths occurred in the early post-operative
period (<30 days) following the initial Norwood
palliation. A retrospective computer-based series
presenting the results of neonatal admissions
from 1989-1993, to a consortium of 40 university
hospitals in the USA, reported an operative
mortality of 5 3 %.13
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Cardiac transplantation has generally resulted in
a lower early mortality. The same United States
consortium data indicated an operative mortality
of 42%, although the ages at which the transplants
were performed, and whether any of the patients
had previously undergone a staged palliation, are
not clear. In a centre utilising both staged pallia-
tion and transplantation, in newborns operated
1989-1995, the mortality was 24% at one year.11

From the Loma Linda experience, with entry into
their transplant protocol during 1985-1995, the
mortality at five years was 24%.8

Although the mortality for cardiac transplanta-
tion appears to be lower than that for staged
palliation, this must be viewed in the context of
limited availability of suitable donors for neonatal
transplantation. In 1995, the median waiting time
for infants listed for cardiac transplantation in the
USA was 53 days.13 It has been recommended that
in the event of a donor being unavailable by the
age of 30 days, elective crossover to staged
palliation occurs even though the survival of this
approach is poor, as the results of transplantation
for hypoplastic left heart syndrome after this time
are substantially worse in most centres.11 Suitable
donors are even harder to come by in the UK. To
date, there have been 19 cardiac transplants
performed as a primary treatment for hypoplastic
left heart syndrome in the UK, of which two have
survived (personal communication, transplant
co-ordinators, Harefield Hospital, London; Great
Ormond Street Hospital, London and Freeman
Hospital, Newcastle-upon-Tyne).

The morbidity of these surgical approaches has
come under closer scrutiny in recent years.
Following transplantation, survivors are commit-
ted to life long immunosuppression with all its
attendant risks. Chronic systemic hypertension is
common (40-81%)u'14 and premature coronary
artery disease is beginning to be reported.15 In the
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Loma Linda series, there was a gratifyingly low
incidence of mental and psychomotor delay as
assessed by the Bayley scales of infant develop-
ment. Neurological deficit was found in 10% of
patients, mainly dystonia.8

In the survivors of staged palliation, neuropsy-
chiatric morbidity is even more common. Hagemo
and colleagues16 present in this issue of the
Journal the Norwegian national experience follow-
ing completion of staged palliation. The complete
cohort underwent surgery overseas, by the same
experienced surgical tearri. The 52% mortality is
comparable to other series. What is striking,
however, is the high prevalence of neurodevelop-
mental and psychological abnormalities, despite
good haemodynamic results. Of the 10 patients
assessed, only three had normal gross and fine
motor function. Four patients first walked after 18
months. Only one of seven children (for whom
this test was appropriate) could stand on one foot.
Four of the 10 children were abnormal on the basis
of cognitive tests. Six had problems with atten-
tion. The researchers assessed only three children
(30%) as having normal neurological and
psychological function. While these results are
not definitive, they are cause for concern.

Furthermore, Hagemo's results are comparable
to those of Rogers et al? In their series, there were
11 survivors of staged palliation, from three
centres. Seven had completed the Norwood
protocol, two had passed stage two, and two had
had the initial operation. Only one patient was
subsequently assessed as being neurodevelopmen-
tally normal and this patient had substantial
functional disability. Eight children (73%) had
acquired microcephaly (head circumference <5th
centile). Cognitive development was closely
associated with head growth; eight of nine patients
with cognitive delay had acquired microcephaly.
Hagemo et al reported only three often children to
have microcephaly but their criteria were more
stringent (head circumference <2.5th centile).
These data should not be surprising. Seven years
ago, a post mortem study detected microcephaly
(head circumference <2nd centile) in 36% of
babies with hypoplastic left heart syndrome, and
of perhaps even more concern, 29% of 41 patients
had structural malformations of the brain (absence
of the corpus callosum, holoprosencephaly and
cortical mantle abnormalities).17

Although these studies have small patient
numbers, they do suggest that survivors of staged
palliation for hypoplastic left heart syndrome have
substantial neuropsychiatric morbidity, even in
the presence of good haemodynamic results.

Survivors of cardiac transplantation seem to
exhibit fewer neurological problems, which are
chiefly motor, with relatively little cognitive
dysfunction.8 It must be noted, however, that
these patients have not been exposed to the
detailed neurodevelopmental scrutiny of Hagemo,
Rogers and colleagues.9

It is worth re-emphasising that the currently
available data can only be regarded as intermedi-
ate, at best. Increasing concerns regarding the
long-term viability of the Fontan circulation, even
when performed under ideal circumstances must
add to the uncertainty with which we advise the
parents of our patients. Can we honestly be
optimistic that it will be anything other than an
exceptional case who will survive into middle age
with a reasonable quality of life?

Some clinicians have suggested that it is no
longer ethical to abstain from a surgical
treatment for patients with hypoplastic left heart
syndrome.18 The results presented by Hagemo,
Rogers and others must prompt us to ask whether
staged palliation should be performed at all. At the
very least, it is our responsibility to present the
facts to parents as they exist today, rather than
what we would hope them to be in the future.
Whilst we await the results of larger patient
cohorts, babies undergoing surgical therapy for
hypoplastic left heart syndrome appear to have an
uncertain neurodevelopmental outlook, even in
those cases with currently satisfactory haemody-
namic results.
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