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CASE REPORTS
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bilateral bilobed (morphological left) lungs
and bronchi. In about 70% of cases the
inferior vena cava is absent and replaced by
the azygos vein. In polysplenia possible cardiac defects show a wide spectrum of atrial
and atrioventricular septal defects; double
outlet right ventricle or transposition of the
great arteries are rare.2 In both asplenia and
polysplenia other visceral organs are commonly affected.
Prenatal diagnosis of the unusual combination of left isomerism with asplenia has
already been reported.5 We report the prenatal
diagnosis of left isomerism, a "right sided"
double outlet ventricle, and aortic isthmus
stenosis.

Abstract
A case of a complex fetal heart malformation with left isomerism, a "right
sided" double outlet ventricle, and aortic
isthmus stenosis combined with asplenia
was diagnosed by ultrasonography at 26
weeks' gestation. The pregnancy was terminated at the request of the parents in
the 27th week of gestation. Because the
prognosis for a fetus with cardiosplenic
syndromes depends mainly on the
severity of the cardiac abnormality cases
of visceral heterotaxy should be classified according to the predominant
feature, the heart malformation.
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Congenital heart disease is sometimes
associated with anomalies of the situs of the
visceral organs (visceral heterotaxy). The term
cardiosplenic syndrome is used to describe the
combination of a heart defect with asplenia' or
the so-called "polysplenia syndrome".2
Absence of the spleen is usually associated
with right isomerism (two morphologically
right atrial appendages), bilaterally trilobed
(morphologically right) lungs and bronchial
trees, and a central liver ("asplenia syndrome"). The cardiac abnormalities include
total anomalous pulmonary venous return,
atrioventricular septal defect, double inlet
ventricle, discordant ventriculoarterial connection, and pulmonary stenosis or atresia.3
The inferior vena cava and abdominal aorta
run together right or left of the spine, and the
aorta is located posteriorly.
Polysplenia, or multiple small spleens, is
often combined with left isomerism (two
morphological left atrial appendages) and

Case report
A 32 year old woman (gravida 1) was referred
for ultrasound examination because of fetal
bradycardia during a non-stress test.
Ultrasound examination (Toshiba Sonolayer
SSA-250A, Toshiba Medical Systems)
showed one fetus with biometric data
appropriate for the gestational age of 26
weeks. The heart rate was 60 to 70 beats/min,
fetal ascites was visible, as was cardiac failure.
ECHOCARDIOGRAPHIC EXAMINATION

The fetal heart seemed to be displaced to the
right more than normal and the apex seemed
to be on the left. The descending aorta ran to
the right of the spine. The fourchamber view showed two extremely dilated
atria with a big primum atrial septal defect
and two small ventricles with hypertrophic
walls (Fig la and b). We also found a small
ventricular septal defect of the hypertrophic

Figure 1
Echocardiograms showing
(A) a big atrial septal
defect (ASD), a small
ventricular septal defect
(VSD), and hypertrophic
ventricular walls in four
chamber view and (B)
stenosis of the aortic
isthmus (AIS) with
dilatation proximally and
distally in longitudinal
section.
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superior vena cava, which took up the azygos
vein, was connected to the left sided atrium
into which the hepatic veins also drained
directly. A big atrial septal defect and a small
subvalvar ventricular septal defect were
found. There were two separate atrioventricular valves. The walls of the right and left
ventricles could not be morphologically distinguished because of hypertrophy. Both the
pulmonary trunk and the aortic arch arose
from the right sided ventricle. The aortic
valve was in continuity with the atrioventricular valve of the right ventricle. On both
sides of the stenosis at the isthmus the aorta
was dilated.
Discussion
The term "cardiosplenic syndrome" describes
complex congenital malformations of the heart
and spleen in which there is a tendency
toward symmetrical development of organs
and organ systems that are usually asymmetrical.6 Because many other organs including the lungs, intestines, kidneys, and venous
system may be affected it is more accurate to
interventricular septum. Two separate atrio- use the term visceral heterotaxy to describe
ventricular valves were seen. Left of the larger this syndrome.
main chamber a smaller ventricle was visualThe anatomical details of the fetal spleen,
ised with an atrioventricular valve inserted lungs, and intestines cannot be reliably dismore apically (morphological right ventricle
played by current ultrasound methods.
on the left side). This small chamber was
Therefore prenatal diagnosis of such malforconnected to the left sided atrium. A vessel mations in combination with the absence or
thought to be the superior vena cava and the multiplication of the spleen and cardiac
hepatic veins drained into this atrium. A abnormalities must focus on examination of
dilated venous abdominal vessel (azygos vein) the heart. In fetal echocardiography, as in
that ran left of the spine and showed no anatomical studies, sequential analysis of the
connection with the hepatic veins drained into chambers and connections of the heart is
the superior vena cava and into this left sided based on morphological characteristics."~
atrium. The right sided larger ventricle Usually the morphological right structures are
seemed to be morphologically left because of found on the right side (situs solitus). In situs
the insertion of its atrioventricular valve. Both inversus, the morphological right structures
the dilated pulmonary trunk and the aorta are found on the left side. The term isomerism
arose from this ventricle. The aorta showed a
is used to describe the situation when paired
stenosis of the isthmus with proximal and organs such as the atria (or lungs) have idendistal dilatation. The descending aorta ran tical morphological characteristics.
right of the spine and in front of the azygos
Classic terminology combines absence of
vein, which, however, ran left of the spine. M the spleen with right isomerism. The progmode investigation repeated several times nosis is generally considered to be poor
during the examination ruled out complete because transposition of the great arteries with
heart block.
pulmonary stenosis or atresia and total
Placental biopsy showed a normal male anomalous pulmonary venous drainage are
karyotype. The parents were told about the often present.10
prognosis by the paediatrician and they
Polysplenia typically is associated with left
requested a termination. This was performed isomerism and azygos vein continuation. The
in week 27 of gestation.
overall outcome is thought to be better than
for asplenia and the accompanying cardiac
FINDINGS AT NECROPSY
defects show a wide range of severity.4 10
Postmortem examination showed a male
Cases of right isomerism (no spleen expecinfant. The spleen was absent. The lungs'were ted) with detectable splenic tissue as well as left
bilaterally bilobed with bilateral hyparterial isomerism with asplenia (polysplenia expected)
bronchial trees. The superior and inferior do not belong to either group. II4 These cases,
mesenteric arteries were connected to a single however, were diagnosed at necropsy.
vessel. The abdominal aorta ran on the right
Stewart et al were the first to report two cases
of the spine and the abdominal venous vessel of left atrial isomerism diagnosed prenatally by
on the left. The heart was displaced to the
fetal echocardiography in which necropsy
right with its apex pointing to the left. Inspec- showed asplenia.5 We report prenatal diagnosis
tion showed that both atria had typical left of left isomerism, a double outlet "right sided"
atrial appendages (fig 2). The pulmonary ventricle, and stenosis of the aortic isthmus
veins drained into the right sided atrium. The associated with absence of the spleen. Because
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Figure 2 Necropsy of the
fetal heart. Upper stylet
marks the big atrial septal
defect, the lower the
ventricular septal defect,
and the arrow indicates the
aortic isthmus stenosis
(AIS). Both great vessels
(aorta and pulmonary
trunk) arise from the right
sided main chamber.
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