
Deletion of the long arm of chromosome 6 are rel-

atively rare, with fewer than 100 cases reported

(Klein et al. 2007). Hopkin et al. (1997) proposed

a classification based on the deleted region and the

phenotype, as proximal (6q11 to 6q16), middle

(6q15 to 6q25) and terminal (6q26 to 6qter) dele-

tions. The patients with interstitial deletions share

mental and motor retardation, microcephaly,

hypertelorism, epicanthus, round and broad nasal

tip, high palate, thin lips, and malformed pinnae in

almost all cases (Correa-Cerro et al. 1996).

We report on a boy with a de novo interstitial

deletion of 6q and a split hand malformation.

There are some similar cases reported and it has

been suggested that a particular region between

the breakpoints may contain a gene related to limb

development (Braverman et al. 1993; Cor-

rea-Cerro et al. 1996; Gurrieri et al. 1995; Hopkin

et al. 1997; Pandya et al. 1995; Tsukahara et al.

1997; Vervoort et al. 2002; Viljoen and Smart

1993).

The proband was a 5-year-old boy, the 3rd

child of healthy non-consanguineous parents.

The delivery after a full term pregnancy was by

a caesarean section, birth weight was 1900 g,

length 45 cm, head circumference 30.5 cm, and

Apgar score 4/7. At physical examination at the

age of 5 years, he showed a severe developmental

delay, microcephaly, high and flat forehead, short

palpebral fissures, mild ptosis, microphthalmia,

small ears, large nose with large nasal tip, short

philtrum, submucous cleft palate, micrognathia,

and bilateral cryptorchidism (Figure 1A). His left

arm was short, with central ray defects on the left

hand: adactyly of 3rd and 4th digits (Figure 1B).

The right hand had hypoplastic nails and

polyonychia of 5th finger. In lower limbs, the nails

were dystrophic. The cardiological examination

showed an atrial septal defect and severe pulmo-

nary hypertension. The gastroenterological evalua-

tion revealed ileocolic volvulus. Roentgenograms

of the upper limbs showed delayed bone age,

cone-shaped distal phalanges, right hand with

hypoplasia of 2nd phalanx in the 5th finger

(brachydactyly A3), and left split-hand (Figure 1C).
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Abstract. We report on a de novo interstitial deletion of (6)(q15q22.2) in a 5-year-old boy with developmental

delay, microcephaly, facial dysmorphism, cryptorchidism, congenital heart defect, and split-hand malformation.

Previous reports and this patient suggest that 6q21 may contain a gene or genes related either directly or indirectly

to limb development.
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Chromosome preparations from peripheral

blood lymphocyte cultures were stained with the

GTG banding method. Proband chromosome

analysis revealed a 46,XY,del(6)(q15q22.2)

karyotype (Figure 1D). The karyotypes of both

parents were normal.

Split-hand/split-foot malformation (SHFM) is

a limb malformation involving the central rays of

the autopod, with syndactyly, median clefts of the

hands and feet, and aplasia and/or hypoplasia of

the phalanges, metacarpals, and metatarsals. Five

loci for SHFM have been mapped on chromo-

somes 2q31, 3q27, 7q21, 10q24 and Xq26, but

some other cases of SHFM have apparently been

caused by chromosomal deletions and duplica-

tions (Duijf et al. 2003). Patients with ectrodactyly

and/or facial cleft syndrome, and chromosomal

6;13 translocation with breakpoints in 6q21 and

13q12 (Viljoen and Smart 1993), were reported as

other cases of interstitial deletions of chromosome

6 long arm and split hand malformation

(Braverman et al. 1993; Correa-Cerro et al. 1996;

Evers et al. 1996; Gurrieri et al. 1995; Hopkin et al.

1997; Pandya et al. 1995; Tsukahara et al. 1997;

Viljoen and Smart 1993) (Table 1). Vervoort et al.

(2002) suggest that the sorting nexin 3 (SNX3)

gene in 6q21 was disrupted in Viljoen and Smart’s

(1993) patient, by using FISH analysis, making

this gene a candidate for limb development: prob-

ably loss of heterozygosity of a candidate gene or

genes leads to disruption of the development of

limbs (Vervoort et al. 2002). From the previous re-

ported cases, Pandya et al. (1995) described their

second case with similar upper limb malforma-

tions, split hand and polydactyly (postaxial).

In that case and in the case described here,

polyonychia (postaxial) was present.

The male/female ratio was 2 : 1 for 6q intersti-

tial deletions, and from 9 cases with split hand, the

proportion was 1.2 : 1. From 19 reported intersti-

tial deletions, split hand was present in 9 involving

segment 6q21 (Table 1). This suggests that the de-

letion region might contain a gene or genes re-

sponsible for limb development.
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Figure 1. (A) Proband at the age of 5 years. Note his high and flat forehead, short palpebral fissures, large nose, short

philtrum and micrognathia. (B) Left split hand. (C) Roentgenogram of left split hand. (D) Partial karyotype of the normal

chromosome 6 and del(6)(q15q22.2).
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Table 1. Comparison of clinical features and deletion segments. (+) present , (–) not present, (n.d.) no data

Reference Breakpoint/deletion Gender Split
hand

Micro-
cephaly

Epi-
canthus

Malformed
ears

Cardiac
malforma-

tion

Hypotonia

Nakagome et al.
(1980)

del(6)(q15q21) male – – + + + –

Cote et al. (1981) 6q21 female – + – + – –

Schartz et al. (1984) del(6)(q16q22) male – + – + – –

Schinzel et al. (1984) del(6)(q21q23) male – – + + – –

Glover et al. (1988) del(6)(q15q21) male – – – – – –

Chery et al. (1989) 6q21 male – – – + + –

Horigome et al.
(1991)

del(6)(q15q21) male – + + + + +

Wakahama et al.
(1991)

del(6)(q13q21) n.d. – n.d. n.d. n.d. + n.d.

Viljoen and Smart
(1993)

6q21;13q12 female + + n.d. n.d. n.d. n.d.

Braverman et al.
(1993)

del(6)(q16.3q22.3) female + + – – + –

Pandya et al. (1995) del(6)(q16.2q23.1) female + – – + + +

Pandya et al. (1995) del(6)(q16.3q22.3) female + – – + + +

Villa et al. (1995) del(6)(q16.2q21) male – – + + – +

Gurrieri et al. (1995) del(6)(q21.7q31.2) male + – – – – –

Evers et al. (1996) del(6)(q16.2q23.1) female – n.d. n.d. n.d. + n.d.

Correa-Cerro et al.
(1996)

del(6)(q16.2q22.2) male + + + + + +

Hopkin et al. (1997) del(6)(q16.2q22.32) male + – + + + –

Tsukahara et al.
(1997)

del(6)(q21q23) male + n.d. n.d. n.d. n.d. n.d.

This study del(6)(q15q22.2) male + + – + + –


