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ABSTRACT

INTRODUCTION

Wolf-Hirschhorn syndrome (WHS) is a rare
developmental disorder caused by a partial deletion
of the short arm of chromosome 4 (4p-). The main
phenotypic characteristics of WHS are: intrauterine
growth retardation, mental retardation, typical facial
dysmorphism, microcephaly and midline fusion de-
fects (cleft lip or palate, cardiac septal defects). Other
abnormalities, such as agenesis of the corpus callo-
sum, dysplastic kidneys, iris coloboma and skeletal
abnormalities have occasionally been described.

We describe two female newborn babies with a
4p deletion, who have a majority of the main phe-
notypic features of WHS. Prenatal diagnosis of the
syndrome is very important, because dysmorpho-
logic features are associated with profound mental
retardation. Postnatal recognition of the syndrome
requires genetic counseling of the parents and sup-
portive multidisciplinary treatment.
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Wolf-Hirschhorn syndrome (WHS; syndrome of
deletion of distal short arm of chromosome 4) is a
rare developmental disorder, first described by Coo-
per and Hirschhorn [1] and Wolf et al. [2]. After the
first clinical description, several reports were pub-
lished [3-5], but the exact incidence of the syndrome
is not yet known. Shanon et al. [5] published an
epidemiological study of 159 cases, estimating that
the minimal incidence is 1:95896. The syndrome is
characterized by developmental delay, craniofacial
dysmorphism and closure defects (cleft lip or pal-
ate, heart septal defects). The common phenotype
abnormalities are: microcephaly, frontal bossing, high
frontal hairline, prominent glabella, hypertelorismus,
ptosis, iris coloboma, wide nasal bridge, down slant-
ing palpebral fissures, strabismus, exotropia, carplike
mouth, large misshapen ears, skeleton anomalies, hy-
pospadia and kryptorchismus. Dysmorphic features
(collectively described as Greek warrior helmet fa-
cies) is frequently associated by hypotonia, seizures
and reliable insensitiveness to pain [6,7]. Association
with malignancy is also described [8].

Wolf-Hirschhorn syndrome is caused by a struc-
tural aberration of chromosome 4, with deletion of
20 to 80% of its short arm.The severity of the clinical
manifestations depends on the size of the deletion.
Deficiency of chromosome 4 can originate from a
de novo interstitial deletion (in 90% of patients) or
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derivate from parental mosaicism or unbalanced re-
ciprocal translocation. Deletion of the terminal band
(4p16.3) is essential for full expression of the phe-
notype [9]. Life expectancy has not been well doc-
umented, but one-third of patients die in the first year
of life due to pneumonia or congestive heart faillure.
Only a few patients survive into the first decade of
life.

CASE REPORTS

First Case. This was the second, female, child
of young and healthy parents.The family history for
inborn diseases and consanguinity was negative. The
first child was healthy. Intrauterine growth retarda-
tion was detected prenatally, from the 23rd week of

gestation. The baby was born by vaginal delivery, 7
days after term, without any complications. Apgar
score was 8/8. Birth weight was 2.390 g (<10p) , birth
length 48 cm, head circumference 31 cm (<10p).
During hospitalization of the baby, repeated seizures,
hypotonia and poor suction reflex were recorded.

The head showed microcephaly, dolichocepha-
ly, frontal bossing, high frontal hairline, prominent
glabella, hypertelorism, broad nose, down slanting
palpebral fissures, exotropia, micrognathia, down-
turned mouth (carp like mouth), high-arched palate
and large misshapen ears (Figure 1).

The trunk was relatively long and the chest was
long and narrow. There were cervical spine anom-
alies (agenesis of bodies of vertebrae C4 and C5),
long fingers and hypoplasia of great toes (Figure 2).

Figure 1. Characteristic dysmorphic features
(Greek warrior helmet facies).

Figure 2. General appearance of patient with WHS.
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Figure 3. Cytogenetic analysis of the patient: karyotype 46;XX,del(4) (p15-p16).
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There was partial agenesis of the corpus callosum.
The heart showed foramen ovale apertum, without
a septal defect. There was a cyst of the right kidney.
The patient was hypotonic, with feeding difficulties
and clinical manifestation of seizures. The karyotype
was 46;XX,del(4) (p15-p16) (Figure 3).

Second Case. This was the first female child of
young parents, resulting from an uneventful preg-
nancy. The child was born by cesarean section, due
to intrapartal asphyxia, 2 weeks after term. The birth
weight was 2.200 g (<10 p), birth lenght 44 cm
(<10p), head circumference 30.5 cm. (<10p). Hypo-
tonia and feeding difficulties were present from the
beginning.

Figure 4. Typical craniofacial anomalies.

The head was dysmorhic, with a bird like face,
wide nasal bridge and a broad, bent nose (Greek war-
rior helmet face), cleft palate, hypertelorism, microg-
nathia and low positioned misshapen ears (Figure
4). The fingers were long and slender, with abnor-
mal palmar and plantar finger position. There was
partial enlargement of the left lobe of the liver and
spleen malrotation with the hilus pointed towards the
stomach. The left kidney was dislocated and low po-
sitioned, with bilateral pyelectasia. The heart show-
ed a 6 mm long atrial septal defect, with an obvious
left-to-right shunt. The karyotype was 46, XX, del
(4) (p15.2-p16.3)
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DISCUSSION

Wolf-Hirschhorn syndrome is recognized by its
clinical phenotype caused by deletion(s) in the short
arm of chromosome 4. The typical phenotype charac-
teristics of WHS are already well known, but rarity of
new cases gives the contribution to better understand-
ing of a wide spectrum of possible clinical manifesta-
tions. Wolf-Hirschhorn syndrome has a 2:1 predilec-
tion for females. Both of the patients reported in this
article are females.

Intrauterine growth retardation (IUGR) was de-
tected in both cases. The IUGR of the first patient was
detected from the 23rd week of gestation. According
to the literature [10,11], prenatal chromosomal analy-
sis is indicated in the case of IUGR associated with
other ultrasonog-raphically-detected anomalies (heart
defects, hypospadia, sceletal anomalies).

Phenotype expression depends on the size of the
deletion of the chromosome [12,13]. Patients with
large deletions of the short arm of chromosome 4 are
usually more affected, with severe developmental de-
lay, mental retardation, microcephaly, heart defects,
midline defects, kidney abnormalities and seizures.
Patients with microdeletions have milder phenotypic
changes, usually without congenital malformations,
with milder developmental delay, although micro-
cephaly is usually present. Patients with small mi-
crodeletions have a mild expression of the disease,
which consists of typical face appearance, mild men-
tal retardation, mild developmental delay and mild
congenital hypotonia. For precise cytogenetic-mor-
phological correlation, besides conventional chro-
mosomal analysis, molecular probes on apparently
normal chromosomes are necessary in some cases, in
order to detect submicroscopic deletions [9,12,14].

The facial dysmorphism of both our patients
corresponds roughly to the characteristic description
given by most authors [4,5,12]. Both patients were
hypotonic, seizures were registered in the first case.
Hypotonia and seizures were commonly noted by
other authors [5,9,13], and cytogenetic disorder was
followed by hypotonia and seizures in approximately
80% of cases.

The first patient did not have a heart septal defect,
but the second patient did. According to the literature,
septal defects were found in half of the patients [4].
Cleft palate, described in about two-thirds of patients
[9], was present in the second patient. As a part of
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midline defects, the first patient had an anomaly of
the cervical spinal column and partial agenesis of the
corpus callosum, anomalies which were sporadically
described by other authors [4,9].

CONCLUSIONS

Wolf-Hirschhorn syndrome (chromosome 4p de-
letion syndrome) presents a broad spectrum of pos-
sible phenotypic abnormalities, followed by develop-
mental delay and mental retardation. Because of that,
any case of IUGR associated with other anomalies
(heart, skeleton, kidneys), requires prenatal chro-
mosomal analysis. Postnatal recognition of WHS
requires genetic testing of the parents and multidisci-
plinary supportive treatment.
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