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Conotruncal heart defect/microphthalmia
syndrome: delineation of an autosomal recessive
syndrome

M C Digilio, B Marino, A Giannotti, B Dallapiccola

Abstract
We report on three sibs born to healthy
parents, one livebirth and two terminated
pregnancies, presenting with a mal-
formation complex characterised by
conotruncal heart defect (CTHD), micro-
phthalmia, genital anomalies, and facial
dysmorphism. The recurrence of the
association ofCTHD, particularly truncus
arteriosus, and microphthalmia in sibs
has previously been reported in rare
instances, but a correlation between the
single descriptions has never been noted.
CTHDs are included among the cardiac
malformations characteristically associ-
ated with the group of syndromes caused
by the microdeletion of chromosome
22qll, but no detectable hemizygosity has
been found in our family. An autosomal
recessive gene seems to be involved in
syndromic patients with the combination
of CTHD and microphthalmia. The map
location of this gene is at present un-
known, but autosomal recessive inherit-
ance must be considered in genetic
counselling of families with children pre-
senting with this malformation complex.
(_JMed Genet 1997;34:927-929)
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Autosomal dominant transmission of
conotruncal heart defects (CTHDs) in the set-
ting of syndromes resulting from 22ql 1 micro-
deletion, including DiGeorge, velocardiofacial,
and conotruncal anomaly-face syndromes, has
been previously well described. `- Non-
syndromic CTHDs seem to be inherited as a

multifactorial trait,4 although monogenic auto-
somal recessive inheritance has been suspected
in some instances.5-12
The recurrence ofCTHD, particularly trun-

cus arteriosus (TA), and ocular anomalies in
sibs with malformation complexes has been
reported,"-5 but a correlation between these
single descriptions has never been noted.
We report here on three sibs, one livebirth

and two terminated pregnancies, all presenting
with a syndrome characterised by CTHD and
microphthalmia, and suggest autosomal reces-

sive inheritance of this genetic condition.

Case reports
CASE 1
The infant, a female, was born by caesarean
section at 38 weeks of gestation. Ultrasound
examination in the 18th week of pregnancy
indicated retarded fetal growth and cardiac
malformation was diagnosed in the 20th week.
Birth weight was 1510 g, length 39 cm, and
OFC 22 cm. Apgar scores were 3 at one minute
and 5 at five minutes. Clinical evaluation
showed bilateral microphthalmia, hyperte-
lorism, a small mouth, narrow palate, dysmor-
phic ears, webbed neck, and bilateral rocker
bottom feet.

Ophthalmological examination showed mi-
crophthalmos. The pupillary light reactions
were normal, the anterior chambers were shal-
low, and the optic discs were pale. There was
no evidence of coloboma of the iris, retina,
choroid, or optic disc. Echocardiography
showed tetralogy of Fallot and cerebral ultra-
sound examination indicated periventricular
leucomalacia. Renal ultrasonography showed
an ectopic right kidney and a normal left
kidney. Chromosomal analysis on peripheral
lymphocytes showed a normal female karyo-
type. Fluorescent in situ hybridisation with
probe Scl1.116 failed to identify a 22ql1
microdeletion. Slight thrombocytopenia, rang-
ing from 70-85 x 10/1, was detected in the first
week of life. The baby died at 35 days because
of severe hypoxia. Necropsy confirmed cer-
ebral, ocular, cardiac, and renal anomalies.
Bilateral streak ovaries were also found. Owing
to the detection of thrombocytopenia, histo-
logical examination of spinal bone marrow was
performed and showed normal quantitative
representation of all cellular maturation stages.

FAMILY HISTORY
The proband was the third pregnancy of
healthy, non-consanguineous parents. The
mother was 24 years old at the time of birth
and the father 27. Both were born in a small
village and the paternal grandparents were first
cousins. There were two previous pregnancies,
which were voluntarily terminated because of
multiple fetal malformations. The clinical
features of the sibs are summarised in table 1
and information about the older sibs is given
below.

CASE 2
The pregnancy was complicated by threatened
abortion in the second month. Fetal ultra-
sonography at 18 and 21 weeks showed
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Table 1 Clinicalfindings in patients with the association of conotruncal heart defect and microphthalmia

Gardner et al'3 Thomas et al'4 Figuera et al' Present cases

Characteristics 1 2 3 1 2 1 2 3 1 2 3

Sex F M F M M M F F F M M
Microphthalmia + + + + + + + + + + +
Craniofacial anomalies + + + + + + + + + + +
Congenital heart defect VSD? - TA+MA TA TA TF - - TF TA TA
Renal anomaly - + + - + - -

Genital anomaly - + - - - - - - + +
Camptodactyly - - + + + + +
Club foot - - + - - - - - + - -
Thrombocytopenia + + + +

VSD=ventricular septal defect, TA=truncus arteriosus, MA=mitral atresia, TF=tetralogy of Fallot.

retarded fetal growth and cardiac malforma-
tion consisting of a truncus arteriosus type II
was diagnosed in the 18th week. Chromosomal
analysis on amniocytes showed a normal male
karyotype (46,XY). The pregnancy was termi-
nated in another institution in the 25th week.
Necropsy showed a microbrachycephalic skull,
bilateral severe microphthalmia, epicanthic
folds, flat nasal bridge, micrognathia, small and
low set ears, short neck with loose skin,
bilateral cryptorchidism, and malpositioned
toes. Cardiac malformations consisted of trun-
cus arteriosus type II, infundibular ventricular
septal defect, and hypoplastic pulmonary
arteries. No cerebral, lung, gastrointestinal, or
renal abnormalities were detected.

CASE 3
This pregnancy was also terminated in another
institution at 24 weeks of gestation after ultra-
sound detection of congenital malformations.
Necropsy showed a male fetus with facial dys-
morphism, including bilateral microphthalmia
and microretrognathia. The lungs were hypo-
plastic and truncus arteriosus type II was also
present. No additional anomalies were de-
tected.

Discussion
To our knowledge, the combination ofTA and
microphthalmia has been previously reported
in two sibships, independently described as
affected by a new genetic condition.'3 14 Fur-
thermore, microphthalmia associated with te-
tralogy of Fallot has been noted in an
additional family.'5 The major clinical findings
of these patients are summarised in table 1. We
believe that CTHDs and microphthalmia, often
associated with other congenital malforma-
tions, are the cardinal features of a genetic syn-
drome inherited as an autosomal recessive trait.
Microphthalmia is a congenital malforma-

tion affecting 1.2-1.8 in 10 000 births.'7 Three
aetiological classes have been identified, in-
cluding microphthalmia resulting from mono-
genic and chromosomal genetic disorders, pre-
natally acquired diseases, and associations such
as CHARGE and VATER."
TA is included among the cardiac malforma-

tions characteristically associated with Di-
George syndrome.'8 Chromosome 22ql 1
microdeletion is a frequent cause ofCTHD in
the setting of DiGeorge and velocardiofacial
syndromes.'9 In addition, around 20% of
patients with TA have hemizygosity for
22qll. 21 However, no. detectable 22qll

deletion has been found in our family. Interest-
ingly, this chromosomal anomaly has never
been detected in families with recurrence of
non-syndromic CTHD in sibs.2. 23 The exist-
ence of an autosomal recessive gene presum-
ably not located in the 22qll region causing
CTHDs is possible, and this is further
corroborated by the report of parental consan-
guinity in some instances of recurrent TA.5 6 9
An autosomal recessive gene also seems to be
involved in syndromic patients affected by the
combination of TA and microphthalmia, al-
though the map location of this presumed gene
is at present unknown. The autosomal reces-
sive inheritance must be taken into considera-
tion in genetic counselling of families with iso-
lated CTHD, but particularly in those with TA
and associated extracardiac anomalies not
resulting from 22q1 1 microdeletion. The types
of CTHD observed in the present family con-
firm the pathogenetic similarities between TA
and tetralogy of Fallot."4
The study offamilies with recurrent CTHDs

must be continued, with particular regard to
familial cases without del(22ql 1).22 23 Different
genes involved in the morphogenesis of
CTHDs may be identified, as well as their con-
nection with neural crest abnormalities, which
is now the best known pathogenetic mech-
anism to be related to anomalies of the outflow
tracts of the heart.25 Since genes different from
those located in chromosomal region 22ql 1
can cause CTHDs, two alternative pathoge-
netic pathways can be hypothesised: (1) this
new gene/genes could influence the neural
crest following mechanisms similar to those
suggested for deletion 22ql 1, and (2) this new
gene/genes could cause the CTHDs by differ-
ent and unknown pathogenetic mechanisms.
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