
Introduction

Oculodentodigital syndrome (ODDS) or
oculodentodigital dysplasia (ODDD) (OMIM
#164200) is a rare genetic disorder initially de-
scribed by Meyer-Schwickerath et al. (1957).
Those authors reported on a syndrome character-
ized by narrow nose, hypoplastic alae nasi and thin
nostrils, microcornea, microphthalmia, iris anom-
alies, glaucoma, syndactyly and/or camptodactyly
of postaxial fingers, hypoplastic or absent middle
phalanges of the 5th fingers and toes, and enamel
hypoplasia. To date, over 200 cases have been de-
scribed in the literature. The syndrome is inherited
in an autosomal dominant manner. The existence
of a recessive form (ODOD, OMIM #257850),
comprising more severe ocular and neurological
manifestations, was proposed by several authors
(Traboulsi et al. 1986; Pizzuti et al. 2004; Richard-
son 2006), but confirmed molecularly only in a

single case by Pizzuti et al. (2004). In linkage stud-
ies of 6 families with ODDD, Gladwin et al.
(1997) mapped the locus to 6q22-q23. Paznekas
et al. (2003) analyzed the gap junction alpha-1
(GJA1, also known as connexin 43) as a candidate
gene for ODDD, and demonstrated several hetero-
zygous, mainly missense mutations. So far, more
than 30 different nonsense and missense mutations
that give rise to high interindividual clinical vari-
ability of ODDD phenotype have been reported
(http://www.hgmd.cf.ac.uk/ac/all.php, Paznekas
et al. 2003; Richardson et al. 2004; Fenwick et al.
2008). The mutations result either in a loss of func-
tion and haploinsufficiency of GJA1 protein, or
exhibit dominant negative effect on the wild-type
connexin 43 by changing the channel conduction
properties of the protein (Shibayama et al. 2005;
Roscoe et al. 2005).

The typical craniofacial findings seen in
ODDD patients involve short, narrow palpebral
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fissures, fine, dry or sparse eyebrows, epicanthal
folds, and long, thin nose with prominent nasal
bridge and hypoplastic alae nasi. The
ophthalmologic symptoms of ODDD include
microcornea (6–9 mm in diameter), spurious or
real microphthalmia, spurious or real
hypertelorism, porous, spongy tissue of the iris,
remnants of the pupillary membrane, persistent
hyperplastic primary vitreous, strabismus, and in-
creased number of disc vessels (Judisch et al.
1979). Bilateral syndactyly of the 4th and 5th fin-
gers (syndactyly type III) is the hallmark of the
syndrome. Camptodactyly of the 5th, less fre-
quently of the 4th fingers, is common and the 5th
fingers appear to be shortened. The most frequent
oral manifestations include generalized enamel
hypoplasia with yellowish-brown teeth and
microdontia. Cleft lip and/or palate are sporadic
(Judisch et al. 1979; Norton et al. 1995). Conduc-
tive hearing loss was noted in a number of the af-
fected individuals. In about 30% of the patients,
hair is dry and fails to grow (Judisch et al. 1979;
Ioan et al. 2002; Kjear et al. 2004). In addition,
various neurological abnormalities (such as spas-
tic paraparesis, ataxia, epilepsy, muscle weakness,
learning disabilities) were observed. In some
cases, brain MRI shows white-matter lesions and
calcification of the basal ganglia (Norton et al.
1995; Loddenkemper et al. 2002).

Clinical report

The proband is a female infant born from the first

pregnancy, as a result of a spontaneous delivery at

gestation week 39. Her birth weight was 3730 g,

length 56 cm, head circumference 35 cm, and

Apgar score 9. After birth, bilateral syndactyly

and camptodactyly of the 4th and 5th fingers were

recognized. At her first visit in the genetic clinic at

the age of 3 months, the girl was hypotonic and de-

velopmentally delayed. She presented with facial

dysmorphism involving short, narrow palpebral

fissures, bilateral epicanthal folds, thin nose with

hypoplastic alae nasi and thin nostrils, depressed

nasal bridge, long philtrum, and micrognathia

(Figure 1a). She had sparse eyelashes and eye-

brows. The teeth looked normal, and the skin was

dry with cradle cap. The infant had bilateral cuta-

neous syndactyly of the 4th and 5th fingers with

camptodactyly (Figure 1b, d). Ophthalmologic ex-

amination detected microcornea (8 mm in diame-

ter), alternating convergent squint (esotropia), and

small pale discs of the optic nerves.
Upon investigation at 3.5 years of age, the girl

had normal intellectual development, but exhib-
ited symptoms of hyperactivity disorder. Her fa-
cial appearance was still characteristic for ODDD
(Figure 1c). Her hair was dry and lustreless.
At that time, microdontia became conspicuous,
but there was no sign of hypoplastic enamel.
Ophtalmologic examination at the age of 3.5 years
revealed bilateral myopia (–7.0 D). By the age of 4
years, myopia reached –17 D. On psychological
evaluation (Terman-Merrill test) performed at the
age of 4.5 years, her IQ was 94. Chromosomal
analysis on peripheral blood lymphocytes accord-
ing to the conventional techniques revealed a nor-
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Figure 1. The proband with typical features of ODDD



mal female karyotype. Ultrasound and CT scans of
the brain showed asymmetry of the lateral ventri-
cles (L 7.8 mm vs R 3.8 mm). EEG was normal.
The parents of the proband were healthy (mother
aged 24, father aged 31), unrelated, and had no
symptoms suggestive of ODDD. Family history
was unremarkable.

Mutational analysis

To confirm our clinical diagnosis, we performed

mutational screening of the GJA1 gene. Two

exons (including a coding one) of GJA1 were am-

plified in PCR reactions, using the primers de-

signed with mismatches to pseudogene GJPA1

(primer sequences and conditions of PCR amplifi-

cation are available upon request). PCR products

were directly sequenced. We found a heterozy-

gous substitution at position c.C31T, resulting in a

missense mutation at codon 11 in the first

intracellular domain of the GJA1 protein. The mu-

tation changes a highly conserved among several

species (human, mouse, rat, chicken) leucine to

phenylalanine at position 11 (p.L11F). PolyPhen

(http://genetics.bwh.harvard.edu/pph/), a bio-

informatic algorithm used for interpretation of

missense protein variants, calculated that p.L11F

mutation is predicted to be probably damaging to

GJA1 (with PSIC score difference = 2.137). Pres-

ence of the mutation was excluded in the mother.

The father was unavailable for testing. Screening

of the control chromosomes was not performed.

This is the first evidence on the importance of the

affected amino acid residue for the proper GJA1

protein activity in humans.
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