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Clinical presentation:
cyanosis, murmur, CHF,
situs abn. on X-ray

| Echocardiogram'

Diagnosis of
heterotaxy syndrome
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Anatomy completely
delineated

completely delineated

Fic 6. Diagnostic algorithm describ-
ing the usefulness of echocardiogra-
phy, magnetic resonance imaging
(MRI), and catheterization (Cath) in
patients with heterotaxy syndrome.
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Requires surgical

intervention intervention

Clinically stable

Planned procedure:

Requires surgical

Planned procedure:

Abn. indicates abnormality; BDG, bi-
directional Glenn (cavopulmonary)
anastomosis; and CHF, congestive
heart failure.

Clinically stable

Palliative
procedure

Palliative

Cath

Nouth'

Role of Cardiac Catheterization

Based on the present study, delineation of cardiac
anatomy by cineangiography in patients with heterotaxy
syndrome is seldom necessary as part of the initial
evaluation (Fig 6). Our data suggest that cardiac cath-
eterization proved important mostly in two situations:
first, to determine pulmonary vascular resistance before
a modified Fontan operation, a bidirectional cavopul-
monary anastomosis (bidirectional Glenn), or ortho-
topic heart transplantation when the possibility of pul-
monary vascular obstructive disease is present; and,
second, when an interventional procedure such as bal-
loon dilation or stent placement are indicated.

Cineangiography is currently the technique of choice
to delineate tertiary and quaternary intraparenchymal
pulmonary arterial branches and distal coronary arte-
rial anatomy. However, information about distal pulmo-
nary artery and coronary artery anatomy did not influ-
ence the management of the patients in this series. In
selected patients, such as those with pulmonary atresia
and intact ventricular septum, information about coro-
nary arterial anatomy obtained by cardiac catheteriza-
tion and coronary angiography is important for clinical
decision making.2122 In the majority of infants with
heterotaxy syndrome, coronary artery branching abnor-
malities can be delineated by echocardiography. Based
on this series, we believe that in view of its invasive
nature, small but definitive risk of morbidity, and cost,
routine cardiac catheterization is not indicated if the
anatomic and hemodynamic data necessary to manage
the patient can be obtained noninvasively by echocardi-
ography and MRI.

MRI + Cath .

Study Limitations

The study was conducted prospectively, and each
diagnostic test was reviewed independently by two in-
vestigators, but the patient’s names were not hidden
from the observers. This might have introduced a

potential bias toward unity of diagnoses by each ob-
server. We do not believe that this limitation influenced
the overall results of this study.

Conclusions

Spin echo and cine MRI have an important role in the
preoperative diagnostic evaluation of patients with het-
erotaxy syndrome and complex congenital heart dis-
ease. MRI provided excellent anatomic and functional
information that in some patients was not available by
echocardiography or cardiac catheterization. In contrast
to previous recommendation,* we found that routine
cardiac catheterization is not indicated unless determi-
nation of pulmonary vascular resistance was necessary
or an interventional procedure was indicated. Com-
bined with echocardiography, MRI provided the high-
quality diagnostic information necessary for surgical
planning in most patients with heterotaxy syndrome.
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