
Introduction

DOOR syndrome (MIM 220500) is an extremely
rare genetic disorder, of which just over 40 cases
have been reported since its first description in
1961. This syndrome occurs in many variants of
phenotypic expression, presence of main symp-
toms, and laboratory examinations. DOOR syn-
drome appears to affect both males and females
equally, and it is inherited as an autosomal reces-
sive trait. However, there are 2 forms of congenital
deafness connected with onychodystrophy: one
dominant and one recessive, which were described
together as one disease called DOOR syndrome in
1961 by Feinmesser and Zelig. They reported 2 af-
fected sisters from a consanguineous mating
(Feinmesser and Zelig 1961). In 1969, Goodman
observed a mother and son with sensorineural
deafness and onychodystrophy (Goodman et al.
1969). In 1975, Cantwell suggested the designa-
tion ‘DOOR syndrome’ for the autosomal reces-
sive disorder only (Cantwell 1975). The main
symptoms of DOOR syndrome are: deafness,
onychodystrophy, osteodystrophy and mental retar-
dation, sometimes accompanied by seizures, a spe-
cial facial appearance, ocular and dermatoglyphic
abnormalities.

‘DOOR’ is an acronym for the 4 main symp-

toms associated with this syndrome:

deafness – described as congenital total or par-

tial sensorineural hearing loss of both ears, due to

malformation of the inner ear or the auditory

nerve;

onychodystrophy – various malformation of

the nails: absent (anonychia), hypoplastic or rudi-

mentary nails, abnormalities in colour (discol-

oured), structure, shape and texture of nails of all

or single fingers and toes;

osteodystrophy – defective formation of some

bones of fingers and/or toes. These alterations in-

clude the presence of an accessory third phalanx in

thumbs or great toes (triphalangy) or rudimentary

third phalanx connected with one of 2 normal pha-

langes in these fingers. In some affected cases this

result in distal phalanges of the thumbs and of

great toes are disproportionately longer. Other fin-

gers may reveal hypoplasia or absence of distal

phalanges. This anomaly also causes abnormal

shape of the tips and abnormal length of fingers

and toes;

mental retardation – from mild to profound,

sometimes connected with an abnormal EEG

and seizures.
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In 1987, an increased level of 2-oxoglutarate

in serum and urine was reported in DOOR syn-

drome (Patton et al. 1987). The implication of this

finding was not then known but in 1993 Lin sug-

gested that an elevated level of 2-oxoglutarate

could be connected with more severe neurological

symptoms. He also suspected that there may be

multiple alleles of the gene whose product was re-

sponsible for the symptoms, especially for neuro-

logical manifestation of DOOR syndrome (Lin

et al. 1993). In 2000, Rajab proposed the differen-

tiation of 2 types of DOOR syndrome: type I with

elevated levels of 2-oxoglutarate in the blood

plasma and urine (connected with profound men-

tal retardation and seizures), and type II without

organic acid abnormalities and milder neurologi-

cal manifestations (Rajab et al. 2002).

Additional other symptoms were sometimes

reported in DOOR syndrome: dermatoglyphic ab-

normalities (e.g. presence of arch patterns of some

or every finger or toe; extra flexion creases), a spe-

cial facial appearance including epicanthus, asym-

metric face, antimongoloid eye slant, slight ptosis,

long philtrum, highly arched palate, enamel

hypoplasia and ocular abnormalities (e.g. myopia,

astigmatism, convergent strabismus, nystagmus,

blindness, optic atrophy, cataract and slow

pupillary response, which seems to affect patients

with seizures and oxoglutarate aciduria). None of

these features seem to be specific for DOOR syn-

drome (Bos et al. 1994; Felix et al. 2002).

The genetic basis of DOOR syndrome is still

unknown, but it is suspected that the disease may

be caused by a mutation in a gene in an unidenti-

fied part of the mitochondrial pathway connected

with oxidative phosphorylation. Several (but not

all) patients have had defects in the �-ketoglutarate

decarboxylase activity, whose gene is located in

7p14-13. Similar dysmorphic findings, most specif-

ically of the digits, were observed in children with

abnormal activity of the electron transfer chain

(ETC) complex I or IV (Surendran et al. 2002).

The diagnosis was based on characteristic

physical features, including nail and finger abnor-

malities, mental retardation, and congenital

sensorineural hearing loss, which were ascer-

tained with X-ray and auditory examinations. Ad-

ditionally, measurements of 2-oxoglutarate in

urine and plasma were performed.

A one-year-old boy was admitted to the Ge-

netic Counselling Outpatient Clinic because of de-

layed psychomotor development. His parents

(mother aged 18, father aged 30) were both

healthy. They were a consanguineous couple

– 2nd degree cousins. The family history was free

of any genetic disorders, congenital defects and

mental retardation. The course of pregnancy was

normal. The boy was born from the first preg-

nancy, as a result of spontaneous delivery at gesta-

tion week 39. His birth weight was 3900 g, length

57 cm, head circumference 32 cm, trunk circum-

ference 33 cm, and Apgar score 9. The most strik-

ing dysmorphic features were: anomalies of the

nails and toenails (anonychia, pachyonychia, koilo-

nychias); triphalangeal thumbs; dermatoglyphics

(arches); haemangioma of the forehead; epicanthus

of the left eye, slight ptosis, asymmetric face (Fig-

ure 1); high-arched palate, delayed teething. His

psychomotor development was retarded and his

speech was also delayed. Hearing assessment indi-

cated bilateral deafness. X-rays of hands and feet

revealed accessory third phalanges of thumbs.
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Figure 1. Reported boy with DOOR syndrome, photographed at the age of 12 months (now aged 9 years)



On the basis of an ultrasound scan, echo-

cardiography and CT, congenital defects of inter-

nal organs were excluded. The EEG was normal.

Chromosomal analysis was done on peripheral

blood lymphocytes according to conventional

techniques. The analysis revealed a normal male

karyotype.
The results of additional biochemical analyses

were: level of 2-oxoglutarate in urine 922 mol L–1;
creatinine in urine 7.56 mmol L–1; 2-oxoglutarate
excretion with urine 122 mmol mol–1 creatinine
(reference value: < 340 mmol mol–1 creatinine);
2-oxoglutarate in blood plasma 16.2 mol L–1 (ref-
erence value: 15–23 mol L–1). Thus the results of
urine and blood tests were within normal limits –
the child had no elevated level of 2-oxoglutarate.

At the age of 2 years, the eye examination re-

vealed convergent strabismus, which was oper-

ated a year later. At the age of 9 years, the boy had

mild mental retardation. He attended a school for

deaf children. Using hearing aids, he was making

continuous progress.
The clinical picture of the child described

above allows the diagnosis of autosomal recessive
DOOR syndrome. The patient presented all of the
above-mentioned main symptoms: deafness,
onychodystrophy, osteodystrophy and mental
retardation. It is suggested that every case of deaf-
ness and abnormal nails and phalanges in the
hands and feet should have a clinical diagnosis of
a possible DOOR syndrome.
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