
venous return. It is associated frequently with
trilobulated left lung, isomerism of liver with median
position of gallbladder, malrotation of the gut, and
Howell-Jolly and Heinz bodies in the erythrocytes.
Life expectancy is reduced: 10% of cases are still-
born or die within the first 24 hours, 80% die in the
first year of life, and very few reach school age.
Death is due to cardiovascular malformation and,
less frequently, to overwhelming bacterial infections.
Over 200 cases have been reported, yet aetiology

and pathogenesis are still unknown. A teratogen
exerting its effect between the 31st and 38th day of
gestation has been considered, yet its nature has not
been elucidated. While previous observations sug-
gested that males are more often affected than fe-
males, larger experience showed that both sexes are
affected with equal frequency. Cytogenetic and
genetic aetiologies have been discussed, yet chromo-
some studies have yielded normal results and familial
occurrence of the syndrome is rare, with most cases
being sporadic.

It is the purpose of this presentation to report
two sibs with Ivemark syndrome and to discuss their
significance for a better understanding of the syn-
drome.

Case Reports
Case 1. This 3225 g female infant was the product of

a normal full-term pregnancy during which the mother
had no infections, bleeding, or medications. This was
the second pregnancy of a 24-year-old mother whose first
child is a normal 4-year-old male. There is no family
history of congenital heart disease or other known abnor-
malities. There is no consanguinity and both parents
possess normal karyotypes. The matemal serology was
negative for rubella, toxoplasmosis, cystomegalic inclu-
sion disease, and syphilis.
On examination after birth, the infant appeared nor-

mal and healthy; Apgar scores at both one and five
minutes were 10. The baby's colour was good for two
days. On the third day, she became cyanotic when cry-
ing, and a heart murmur was noted. She was admitted
to the Iowa University Hospitals. Cardiac catheteriza-
tion revealed dextrocardia, transposition of the great
vessels, probable single ventricle, subpulmonic stenosis,
and a patent ductus arteriosus. A Waterston's shunt
was performed, but the child expired (aged 17 days) on
the fifth postoperative day from anoxia.
The necropsy examination confirmed the above

cardiovascular anomalies, and revealed in addition a total
anomalous pulmonary venous return to the left superior
vena cava, trilobulated left lung, malrotation of gut, and
hypoplastic spleen.

Case 2. This male sib was born a year after case 1.
He was the product of a 7-month pregnancy. The
mother was well during the first 3 months, then followed

Smnith-White, S., Peacock, W. J., Turner, B., and Dulk, G. M. den
(1963). A ring chromosome in man. Nature, 197, 102-103.

Therkelsen, A. J., Moller, B., and Henningsen, K. (1971). A
group-C ring chromosome in a mentally deficient male. Journal
ofMedical Genetics, 8, 227-230.

Turner, B., Jennings, A. N., Dulk, G. M. den, and Stapleton, T.
(1962). A self-perpetuating ring chromosome. Medical Journal
of Australia, 2, 56-58.

Wurster, D., Pomeroy, J., Benirschke, K., and Hoefnagel, D. (1969).
Mental deficiency and malformations in a boy with a group-C ring
chromosome: 46,XY,Cr. Journal of Mental Deficiency Research,
13, 184-190.

Familial Occurrence of Ivemark
Syndrome with Splenic Hypoplasia

and Asplenia in Sibs*
Summary. Two sibs with Ivemark

syndrome are described. This is the
fourth observation of familial Ivemark
syndrome, while over 200 cases reported
in the literature have been sporadic.
One of the affected sibs reported here

had total absence of the spleen, while a
hypoplastic spleen was found in the other
sib. The occurrence of splenic aplasia
and splenic hypoplasia in the same family
would be in support of the unitary con-
cept of Ivemark syndrome. Contrary to
previous concepts, Ivemark syndrome
with splenic hypoplasia and Ivemark
syndrome with splenic aplasia represent
variants ofone and the same disease entity.

The Ivemark syndrome, named after a contem-
porary Swedish pediatrician, has been known for
more than a century. It consists of agenesis of the
spleen or-according to some investigators-of
dextroposed or hypoplastic or lobulated spleen, or
multiple spleens, and various cardiovascular ano-
malies such as common atrioventricular canal, com-
mon ventricle, isomerism of atria with absent or
rudimentary atrial septum, dextrocardia, trans-
position of the great vessels, stenosis or atresia of
pulmonary artery or common truncus arteriosus,
bilateral superior vena cava, bilateral persistence of
the proximal portions of the vitelline veins (right
inferior vena cava, left hepatic vein), and anomalous
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4 months of repeated renal, bronchial, and aural infec-
tions, for which a variety of antibiotics were prescribed.
Following delivery, the infant survived two hours.
Necropsy examination revealed abnormalities very

similar to those of his sib (case 1) and included dextro-
cardia, transposition of the great arteries, pulmonary
stenosis, cor biloculare, abnormal pulmonary venous re-
turn, isomerism of atria, trilobulated left lung, malrota-
tion of intestines, hepatomegaly, symmetry of liver with
gallbladder in midline, and marked fetal lobulation of
kidneys. In contrast to case 1, this infant had splenic
aplasia.

Discussion
Most cases of Ivemark syndrome are sporadic

(Ivemark, 1955; von Rothmaler, Gdanietz, and
Peschel, 1968). Silver, Steier, and Chandra (1972)
reported a case of Ivemark syndrome whose sib had
tetralogy of Fallot. This may represent a coinci-
dental finding. Only three sibships have been re-
ported where more than one sib was affected with
the syndrome (Polhemus and Schafer, 1952;
Ruttenberg et al, 1964; Schonfeld and Frishman,
1958*). This report is the fourth example of
familial Ivemark syndrome and would present
further support that this syndrome may represent
a heritable disorder. The mode of inheritance is
not completely clear. Since the morbidity of Ive-
mark syndrome in males and females is alike, X-
linked recessive inheritance can be excluded. The
occurrence in sibs and parental consanguinity found
in three instances (Schonfeld and Frischman, 1958;
Badr-El-Din, 1962; Neimann et al, 1966) would
support autosomal recessive inheritance.

Putschar and Manion (1956), Chaptal et al (1960),
and Moss and Adams (1968) distinguished between
cases with asplenia and cases where a spleen is
present but abnormal (hypoplastic, lobulated, or
polylocular) and postulated two different disease en-
tities: Ivemark syndrome with asplenia and Ive-
* Schonfeld and Frischman present a family in which two children
have similar congenital abnormalities, including defects of heart
and vessels and situs inversus. The necropsy examination showed
agenesis of the spleen in one of the sibs; no mention was made of
the spleen in one of the other. Because of the similarity of the other
symptoms, we have assumed that both these children had Ivemark
syndrome.

mark syndrome with abnormal spleen. One of the
sibs presented here had a total agenesis of the spleen,
the other a splenic hypoplasia. This interesting
observation would definitely indicate that cases with
asplenia and cases with hypoplastic spleen represent
variants of one and the same disease entity as pre-
viously documented by an observation of Polhemus
and Schafer (1952). These authors reported two
sibs affected with Ivemark syndrome, one of whom
showed asplenia while the other had multiple acces-
sory spleens.

JANE SIMPSON and HANS ZELLWEGER

Department of Pediatrics, University Hospitals,
Iowa City, Iowa, USA
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