
Wolf-Hirschhorn syndrome (WHS) is a syndrome with craniofacial and systemic abnormalities, 
which is related to 4p deletion. A 3-month old girl with an undiagnosed syndrome was referred 
for evaluation of the cleft lip and palate. Hypotonia, short stature, cardiac malformation, 
hypertrophied clitoris, and atypical thumb of both hands was observed. Microcephaly, 
low-set ear, prominent glabella, downslanting palpebral fissures, a characteristic “Greek 
warrior helmet” appearance, micrognathia, ears with pits/tags and bilateral incomplete 
cleft lip apart from incomplete cleft palate were observed as craniofacial findings. With 
clinical diagnosis of WHS, blood was subjected to karyotyping, which showed a 4p15.2 
deletion, consistent with the condition. Here is reported the case of this WHS patient with 
an uncommon oral cleft extending the phenotypic spectrum of the disorder. The child was 
referred to a multidisciplinary team to reparative surgery of the cleft lip and palate. The 
patient is on regular medical follow-up and will be further assisted by dentists, physical 
therapists, occupational therapists and psychologists. The genotype-phenotype correlation 
of the affected patient with previous WSH syndrome reports is described. 
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Introduction
Wolf-Hirschhorn syndrome (WHS, OMIM 194190) is a 

multi-organ syndrome caused by pure deletions or complex 
rearrangements, mainly unbalanced translocations, of 
the short arm of chromosome 4, classifying WHS as a 
contiguous gene syndrome (1). Approximately 20% of 
cases have deletions restricted to 4p16.3, representing 
the most telomeric 5 Mb (~2% of the chromosome). The 
remaining cases are caused by larger deletions that can 
extend as far as 4p14 (2).

Minimal diagnostic criteria for WHS phenotype 
are defined by the association of growth delay, mental 
retardation, congenital hypotonia, seizures (or EEG 
anomalies) and typical facial appearance (microcephaly, 
hypertelorism, proptosis, downturned mouth, and short 
upper lip and philtrum), which often is described as 
the ‘‘Greek warrior helmet’’ profile (3,4). Other minor 
manifestations include eye defects, dental abnormalities, 
cleft lip and/or palate, hearing loss, and genitourinary 
and digestive abnormalities (1,3,5). Since both parents 
had normal chromosomes, familial recurrence of WHS has 
never been reported, with except for a familial recurrence 
of a pure 4p deletion in two brothers of a maternal 
small deletion (4). The extent of the 4p deletion and the 
occurrence of a double chromosome imbalance are well 
established prognostic factors in WHS, but seizures are 
also an independent prognostic factor for the degree of 
mental retardation (1).

Here, is reported a case of a WHS patient with an 

uncommon oral cleft that extends the phenotypic spectrum 
of the disorder. The genotype-phenotype correlation of 
the affected patient with previous WSH syndrome reports 
is described.

Case Report
A 3-month old girl with an undiagnosed syndrome 

was referred for evaluation and treatment of the cleft 
lip and palate. The patient was born at preterm after a 
complicated pregnancy with pre-eclampsia. She was the 
first child of healthy and non-consanguineous parents. Her 
mother was 32-year old and her father 33-year old when 
she was born. Family history was uneventful. The proband’s 
mother had two previous partners, with the first partner 
she had two sons and a daughter with the second. The 
three children were clinically normal (Fig. 1). Craniofacial 

Figure 1. Pedigree of family with WHS. 
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abnormalities were characterized by microcephaly, low-
set ear, prominent glabella, downslanting palpebral 
fissures, hypertelorism, exophthalmia, high nasal bridge 
with a characteristic Greek warrior helmet appearance 
(Fig. 2A), micrognathia, ears with pits/tags and bilateral 

incomplete cleft lip apart from incomplete cleft palate 
(Fig. 2B). Physical examination revealed atypical thumb 
on both hands (Fig. 2C), hypotonia (Fig. 2D), short stature, 
cardiac malformation (patent ductus arteriosus) and 
hypertrophied clitoris. Radiographs suggested bilateral 

Figure 2. Craniofacial abnormalities including Greek warrior helmet appearance (A) and bilateral incomplete cleft lip and incomplete cleft palate (B). 
Physical examination of the WHS patient showed atypical thumb (C) on both hands and hypotonia (D).
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hip dislocation.
With a clinical diagnosis of WHS, blood was subjected 

to karyotyping, which showed a 4p15.2 deletion, 
consistent with the condition. The patient was referred to 
a multidisciplinary team to reparative surgery of the cleft 
lip and palate. The patient is on regular medical follow-up, 
and later she will be assisted by dentists, physical therapists, 
occupational therapists and psychologists.

The publication of images of the patient for scientific 
purposes was authorized by the parents.

Discussion 
Wolf-Hirschhorn (WHS) is a syndrome with a variable 

expressivity related to the extension of the 4p deletion 
that ranges from 1.9 Mb to 25 Mb (3,4). It is classically 
characterized by the constellation of mental retardation, 
failure to thrive, hypotonia, seizures (or EEG anomalies) 
and “Greek warrior helmet” facies (3). Specifically, these 
major manifestations are present in more that 75% of the 
affected patients (3,4). Additional malformations, including 
cleft lip-palate, renal abnormalities, gastrointestinal 
abnormalities and skeletal abnormalities, are found in less 
than 50% of the affected patients (3,6). Besides the typical 
WHS phenotypes, the current patient showed hypertrophied 
clitoris, atypical thumbs, bilateral hip dislocation and an 
uncommon oral cleft (bilateral incomplete cleft lip apart 
from incomplete cleft palate). 

Corroborating previous studies, the severity of the 
phenotypes was correlated to the deletion extension in 
the short arm of chromosome 4 (4p15.3) (3,4,7). To date, 
few WHS patients cases with such extensive deletion have 
been published. Zollino et al. (3,4) and Ji et al. (8) reported 
thirteen patients with similar deletions and all of them had 
severe clinical presentation. Curiously, only four patients 
had cleft lip and/or palate and to date no patient in the 
scientific literature showed an uncommon orofacial clefting 
such as in this case.

Two critical regions have been described in the 
pathogenesis of WHS (4). WHS critical region 1 (WHSCR1) 
resides in a 165-kb interval and includes WHS candidate 
gene 2 (WHSC2, OMIM 606026) and part of WHS candidate 
gene 1 (WHSC1, OMIM 602952) (9). WHS critical region 
2 (WHSCR-2) resides in a 300-600 kb interval defined 
and includes LETM1 and part of WHSC1 (4). WHSC1 has 
been determined to be a chromatin remodeling enzyme 
whose haploinsufficiency causes the facial characteristics 
and growth delay of WHS, while hemizygosity for LETM1 
(leucine zipper/EF-hand containing transmembrane, OMIM 
604407), which is a calcium binding protein involved with 
calcium homeostasis, is responsible for seizure disorders 
(7,10,11). Moreover, additional other critical regions for 
co-morbid malformations have been proposed, namely for 

oligodontia, cleft lip/palate, hypospadia, congenital heart 
defects, growth retardation and microcephaly (4,7,12). It is 
important to note that the full phenotypic description of 
the cases should be encouraged in order to obtain a more 
accurate presentation of the true relationship between 
phenotype and genotype in WHS patients and thus to 
define the characterization of the basic genomic defect.

Life expectancy of WHS patients ranges between 18 
and 34 years, depending on the extent of the genetic 
deletion (2). A constant monitoring with a multidisciplinary 
approach of their health status seems to improve general 
well-being and social care thus increasing the survival rate 
of these subjects (6). In addition, maintenance of good 
oral conditions may represent an important factor in the 
quality of life of patients with WHS (6,13). In this clinical 
report, the girl has been assisted by a multidisciplinary 
team and primarily, cleft lip surgery has been planned. 
The patient also has regular medical follow-up because 
the growth delay and neurological abnormalities represent 
the greatest problems in clinical management and are 
important prognostic factors for WHS.

In summary, this case reports unusual features of 
WHS syndrome and emphasizes the importance of further 
studies to a better knowledge of the genotype-phenotype 
correlation of WHS, leading to a more effective diagnosis 
and treatment of the syndromic patients and helping to 
understand the molecular mechanisms involved in the 
pathogenesis of this disorder.

Resumo
A síndrome de Wolf-Hirschhorn (WHS) é uma condição genética 
caracterizada por anomalias craniofaciais e sistêmicas, causada por 
deleção cromossômica na região 4p. Paciente de 3 meses de idade, 
gênero feminino, foi encaminhada para avaliação de fissura de lábio 
e fissura palatina, associada a uma síndrome não diagnosticada. A 
paciente apresentava-se com hipotonia, baixa estatura, malformação 
cardíaca, clitóris hipertrofiado e implantação atípica do polegar nas duas 
mãos. Microcefalia, baixa implantação da orelha, glabela proeminente, 
inclinação baixa das fissuras palpebrais, aparência característica 
de capacete de guerreiro grego, micrognatia, fossetas em orelhas, 
fissura labial bilateral incompleta e fissura palatina incompleta foram 
observadas como características craniofaciais. Com um diagnóstico 
clínico de WHS, foi realizado o cariótipo, que mostrou a deleção 
4p15.2, consistente com a condição. Esse relato de caso apresenta um 
caso de WHS, com uma fissura oral incomum, ampliando o espectro 
fenotípico da doença. A paciente foi encaminhada a tratamento 
com equipe multidisciplinar para correção cirúrgica da fissura labial 
e palatina. Encontra-se em acompanhamento médico bem como 
odontológico, fisioterapêutico e em terapia ocupacional e psicológica. 
Uma correlação entre genótipo e fenótipo pode ser observada nesse 
relato da síndrome de WHS.
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