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We report on a boy with proximal intersti-
tial deletion of chromosome 4, del(4)(q21.
22q23). The patient was born at term with a
low birth weight, flat nasal bridge, micro-
gnathia, wide-spaced nipples, clinodactyly
of fifth fingers, overlapping fingers, post-
axial polydactyly of the right foot, micrope-
nis, hypospadias, a dermal sinus, and car-
diac malformations. He developed psycho-
motor retardation, seizures, and a liver
tumor with an increased serum a -
fetoprotein level and rapid growth. The pa-
tient carried a deletion of chromosome 4 in-
volving the 4q21-q22 region that was re-
ported to form a unique syndrome. The
absence of central nervous system over-
growth and the presence of a malignant
liver tumor are unique to our patient, com-
pared to others with the 4q21-q22 deletion
syndrome. The clinical manifestations and
relationship between the liver tumor and
chromosomal anomaly are discussed. Am. J.
Med. Genet. 78:291–293, 1998.
© 1998 Wiley-Liss, Inc.
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INTRODUCTION

Interstitial deletion of the long arm of chromosome 4
is a relatively rare anomaly, and is classified into 2 or
3 clinically distinct entities: the distal interstitial and
terminal (4q33-qter) deletions [Lin et al., 1988], and
the more proximal (4q21-q22) deletions [Nowaczyk et

al., 1997]. Nowaczyk et al. [1997] reported on two pa-
tients respectively with del(4)(q21.3q23) and
del(4)(q13.2q23), and compared clinical manifestations
among their patients and 8 previously reported ones
with similar deletions. They delineated a distinct phe-
notype of central nervous system overgrowth, such as
macrocephaly or megalencephaly, which was associ-
ated with a loss of a distal portion of the 4q21-q22
region. We report on a boy with del(4)(q21.22q23) who
presented with a liver tumor in addition to manifesta-
tions similar to those in the previous patients but lack-
ing megalencephaly.

CLINICAL REPORT

The boy was the first child of a 26-year-old mother
and a 27-year-old father, who were healthy and non-
consanguineous. There was no family history of con-
genital malformations or mental retardation. Intra-
uterine growth retardation was noted at 35 weeks of
gestation. At 39 weeks, the baby was delivered by ce-
sarean section because of fetal distress. Birth weight
was 1,928 g and length 45 cm. Apgar scores were 6 and
8, at 1 and 5 min, respectively. He was referred because
of multiple congenital anomalies and a heart murmur.
Echocardiography documented flows through atrial
septal defect, ventricular septal defect (VSD), and pat-
ent ductus arteriosus. Clonic convulsions and apneic
attacks began at age 3 months, and he was admitted to
the hospital for further evaluation.

Physical examination on admission showed general-
ized muscular hypotonia and profound growth retarda-
tion (Fig. 1A). His weight was 3,460 g (−4 SD), length
54.5 cm (−3 SD), and head circumference 35 cm (−3.7
SD). The size of the anterior fontanel was 4 × 4 cm.
Craniofacial anomalies included frontal bossing, micro-
cornea, flattened ears, retromicrognathia, and a high
palatal arch (Fig. 1B, 1C). Other anomalies included
wide-spaced nipples, micropenis, hypospadias, a left in-
guinal hernia, a dermal sinus, clinodactyly of the fin-
gers, bilateral simian crease, overlapping fingers, pre-
axial polydactyly of the right foot, small hands and feet,
and short limbs. Electroencephalograms showed fre-
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quent multifocal spikes. Computed tomography (CT)
and magnetic resonance images of the brain were nor-
mal. Echocardiograms showed VSD with severe pulmo-
nary hypertension. Renal ultrasonogram was normal.
High-resolution chromosome analysis of peripheral
blood lymphocytes showed a 46,XY,del(4)(q21.22q23)

karyotype (Fig. 2). Karyotypes of his parents were nor-
mal.

Abdominal ultrasonography at age 4 months demon-
strated a hypervascular mass (24 × 19 × 29 mm) in the
right lobe of the liver. An echogenic pattern of the mass
was heterogeneous and was surrounded by a halo. The
mass was visualized by CT scanning at a low-density
region. The size of the mass increased rapidly over 2
weeks, suggesting malignancy. Laboratory analysis
showed an increased serum level of a-fetoprotein
(14,868 ng/ml). The infant died at age 5 months of
pneumonia. Biopsy or autopsy was not permitted.

DISCUSSION

Patients with proximal (4q21-q22) interstitial dele-
tions of chromosome 4 [Nowaczyk et al., 1997] present
a clinical phenotype distinct from that of patients with
distal-terminal (4q33-qter) deletions [Lin et al., 1988;
Kulharya et al., 1995]. Nowaczyk et al. [1997] noted
that 7 of 9 patients with a 4q21-q22 deletion had mac-
rocephaly or megalencephaly as brain-limited over-
growth, and speculated that the brain overgrowth is
associated with haploinsufficiency of an unidentified
gene in the proximal 4q region. Our patient had micro-
cornea, hypospadias, micropenis, polydactyly, and vari-
ous clinical manifestations common to the distal 4q21-
q22 syndrome [Nowaczyk et al., 1997]. However, our
patient lacked macrocephaly, although the deletion en-
compassed the distal 4q21-q22 region. A malignant
liver tumor appeared in our patient and merits com-
ment. Although biopsy/autopsy were not done in our
patient, the tumor was most likely a hepatoblastoma,
considering a homogeneous pattern observed by ab-
dominal ultrasonography and CT scanning, a markedly

Fig. 1. The patient at age 4 months. Wide-spaced nipples, hypoplasia of
the external genitalia, hypospadias (A), frontal bossing, flattened auricles,
retromicrognathia, and high palatal arch (B, C).

Fig. 2. Partial karyotype of the patient. Deleted chromosome 4 (right);
ideograms of normal and deleted chromosomes 4 (left).
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elevated level of serum a-fetoprotein, and its rapid
growth.

Although liver tumors have not been reported in any
previous patients with an interstitial or terminal 4q
deletion, loss of heterozygosity (LOH) was observed at
the 4q13-q26 region in primary hepatocellular carci-
noma [Buetow et al., 1989], suggesting the presence of
a tumor-suppressor gene in the region. The liver tumor
in our case suggests that the deleted region, 4q21.22-
q23, may be the region responsible for such a gene. The
GDP dissociation stimulator (smgGDS) protein is con-
sidered to be involved in cellular transformation
through stimulation of the GDP/GTP exchange reac-
tion of c-Ki-ras p21 and other protooncogene products.
The human smgGDS gene has been mapped to 4q21-
q25 [Riess et al., 1993]. The overlapping chromosomal
localization of the human smgGDS gene with a region
of allelic loss in primary hepatocellular carcinoma sup-
ports the potential involvement of this gene in hepato-
cellular carcinoma. Liver tumors have not been re-

ported in any previous patients with 4q deletion prob-
ably due to the short life span of these patients.
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