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An autosomal recessive syndrome of cleft
palate, cardiac defect, genital anomalies, and
ectrodactyly (CCGE)

Aldo Giannotti, Maria Cristina Digilio, Rita Mingarelli, Bruno Dallapiccola

Abstract
We report a brother and sister affected by a
constelliation of malformations, including
cleft palate, cardiac defect, genital an-
omalies, and ectrodactyly (CCGE). A
similar association has been reported pre-
viously by Richieri-Costa and Orquizas in
a male patient born to consanguineous
parents. An autosomal recessive pattern of
inheritance is proposed for this syndrome.

(JMed Genet 1995;32:72-74)

Richieri-Costa and Orquizas' reported a Bra-
zilian boy born to healthy, consanguineous
parents affected by a constellation of mal-
formations, including ectrodactyly, cleft lip/pal-
ate, congenital heart defect, genital anomalies,
and mental retardation. Since none of the
known syndromes involving clefting-ectro-
dactyly or clefting-genital anomalies had ever
documented the full spectrum of anomalies
found in their patient, this constellation of
malformations was reported as a "new multiple
congenital anomaly/mental retardation syn-
drome". We describe here a brother and sister
presenting with a syndrome strikingly similar to
that observed by Richieri-Costa and Orquizas,'
and suggest autosomal recessive inheritance of
this syndrome.
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Case report
Case 1, a male, was the second child of healthy,
non-consanguineous parents. The mother was

30 years old at delivery and the father was

32. Pregnancy was complicated by threatened
abortion at 4 months. In the 33rd week of
gestation fetal ultrasound showed delayed fetal
growth, oligohydramnios, and a complex con-

genital heart defect. The baby was delivered at
term by caesarean section. Birth weight was
1550 g, length 40 cm, and head circumference
31 cm (all below the 3rd centile). Apgar scores

were 2 at one minute, 4 at five minutes, and 9
at 10 minutes.
On clinical evaluation shortly after birth a

dolichocephalic skull, high forehead, flat nasal
bridge, blepharophimosis, bulbous tip of the
nose with hypoplastic nares, flat philtrum, small
mouth with thin lips, high arched palate, mi-
crognathia, and large, low set, and dysmorphic
ears were recorded (figure A, B). The neck
was short. Pectus excavatum and increased
internipple distance were also noticed. Heart

auscultation indicated a 3/6 systolic murmur.
The patient had hypospadias and micropenis,
a hypoplastic scrotum, and no testes were palp-
able (figure C). The hands showed bilateral
ectrodactyly with absence of the third finger
and a cleft between the second and fourth
fingers (figure D). The feet were normal.

Routine blood chemistry disclosed no ab-
normality. Chromosomal analysis showed a
normal male karyotype.
X ray examination showed upper limb an-

omalies, including bilateral cleft hand with ag-
enesis of the third finger. Cerebral and renal
ultrasound were unremarkable. On echocardio-
graphy a complex congenital heart defect was
detected, consisting of atrial septal defect os-
tium secundum type, mitral atresia and
hypoplastic left ventricle, a large posterior vent-
ricular septal defect, preductal aortic co-
arctation, and persistent ductus arteriosus.
The patient died at 1 month of age from

circulatory insufficiency.
Necropsy confirmed the cardiac malformat-

ion. No gross cerebral or renal anomaly was
found. There was a mesenterium communis.
The testes were in the inguinal canals, but a
rudimentary atretic vagina located in the scrotal
median raphe was also present.
An older sister ofthe patient (case 2) had died

at 6 hours oflife in association with prematurity.
Based on clinical records, she was born by
vaginal delivery in the seventh month of gest-
ation. The pregnancy was complicated by oli-
gohydramnios and retarded fetal growth. Birth
weight was 1050 g. She had facial dysmor-
phism, cleft palate, bilateral ectrodactyly of the
hands, and cutaneous syndactyly of toes 2 to
5. No additional gross congenital anomalies
were found at necropsy.
The family history was otherwise unremark-

able.

Discussion
These two sibs showed a constellation ofdefects
strikingly similar to that reported in a single
patient by Richieri-Costa and Orquizas.' The
cardinal features of this malformation complex
include ectrodactyly, cleft lip/palate, congenital
heart disease, micropenis, and mental re-
tardation. Distinction from other syndromes
presenting with clefting-ectrodactyly appears
clear. The absence of ectodermal involvement
and the presence of congenital heart defect
differentiate this disorder from the EEC (ec-
trodactyly, ectodermal dysplasia, clefting) syn-
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Frontal (A) and lateral (B) facial appearance, genitalia (C) and hand (D) of case 1.

drome.' The existence of an autosomal
dominant ectrodactyly-clefting syndrome with-
out ectodermal or tear duct anomaly has been
suggested.3 The reported cases with this con-
dition had, however, no additional mal-

Clinical findings ofpatients with CCGE syndrome

Findings Richieri-Costa Present report
and Orquizas'

Case I Case 2

Sex M M F
Low birth weight - + +
Cleft lip/palate + - +
Congenital heart defect + +

VSD ASD, MA,
VSD, AC

Micropenis + +
Cryptorchidism + +
Cleft hand + + +
Cleft foot +
Syndactyly of toes - +
Mental retardation + NR NR

VSD = ventricular septal defect, ASD = atrial septal defect, MA = mitral atresia, AC = aortic
coarctation, NR =not relevant.

formations. Among the known clefting
conditions associated with genital anomalies,
the Malpuech syndrome4 can be excluded on
the basis of the absence of limb defects. Con-
genital heart defect, cleft palate, and genital
anomalies have been found in the genito-
palatocardiac syndrome.' However, none ofthe
known affected cases had ectrodactyly. Cardiac
defect, cleft lip, ectrodactyly and genital an-
omalies are described in the oculocerebroacral
syndrome.6 However, this latter malformation
complex also includes cerebral and oph-
thalmological anomalies, which are not present
in our patients.
The clinical findings in our patients and

in the case described by Richieri-Costa and
Orquizas' are summarised in the table. The
striking phenotypic overlap between these three
patients suggests that they are affected by the
same clinical condition, although ectrodactyly
was the only feature found in all three cases
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and a variable intrafamilial expression of the
malformation pattern was apparent in our

patients. In fact, these two sibs were not con-

cordant for congenital heart defect and cleft
palate. Parental consanguinity in the first re-

ported case and the recurrence ofthis condition
in two sibs born to unaffected parents in the
present report support autosomal recessive in-
heritance of this syndrome. Thus, a one in four
recurrence risk appears suitable for the parents
of these patients. Finally, prenatal ultrasound
examination of pregnancies seems appropriate
for fetal detection of this syndrome in parents
with an affected child.
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