
 

 

Wolf-Hirschhorn Syndrome 

Wolf-Hirschhorn syndrome [WHS] is a congenital malformation first described by Wolf et al. 

and Hirschhorn et al. in 1965, independently of one another.  It is produced by the loss of 

genomic material at the telomere of the short arm of chromosome 4. 

Genetics and Molecular Biology 

The genotype often arises from an unbalanced translocation event (t4;8)(p16;23).  Most often, 

however, the genotype is produced by a de novo mutation.  The mechanism(s) which produce 

the deletion are not known, but recent studies suggest that genes within subtelomeric regions 

are likely to be involved in deleterious chromosomal rearrangements.  Deletion size in WHS 

varies, is most often telomeric, but may be interstitial. The size of the deletion has  been 

associated with the severity in the phenotype.  Of the twelve genes identified by the human 

genome project between 1.2 and 2.0Mb from the telomere of 4p, five (WHSC1, WHSC2, 

TACC3, SLBP and HSPX153) are suspected of encoding proteins involved in mRNA 

processes or transcription.   WHSC1 and SLBP are both involved in histone metabolism, and 

therefore might affect the expression of other genes.  Hence, it is possible that some of WHS 

pathology results from the combined effects of haploinsufficiency in more than one of these 

genes, and generating significant biological changes in the expression of target genes.  

Prevalence and Mortality 

The genotype is relatively rare – estimates of its prevalence range from 1:20,000-50,000 – and 

results from a deletion at or near the 4p16.3 locus.  Mortality rate in the first two years of life is 

high [~21%].  However, the median life expectancy for those who survive is greater than age 

thirty years. Nonetheless, life expectancies are far greater for other microdeletion cases than 

for WHS. 

Physical Features 

Clinical characteristics of the phenotype include growth retardation, hypotonia, unusual 

idiosynchratic distinctive craniofacial features - “Greek warrior helmet” – that are the combined 

result of microcephaly, broad forehead, prominent glabella, hypertelorism, high arched 

eyebrows, short philtrum and micrognathia.  In addition, most individuals with WHS are prone 

to seizures, have mild to profound intellectual disability [ID], and limited, if any, express ive 

speech and language. 

  



Behavioral and Neuropsychological characteristics 

Attention deficits are observed in all subjects and adaptive behavior levels were extremely 

limited.  Children with WHS are more severely impacted [~ 65% are profoundly ID] in bot h 

general cognitive ability and overall adaptive behavior skills compared to children with other 

microdeletions.  Among less severely affected children, i.e., those who have expressive 

language, the profile of mean cognitive abilities and deficits is relat ively flat and extends to all 

cognitive areas tested: verbal, quantitative, and abstract / visual reasoning, and short -term 

memory.  Interestingly, and despite their limitations in cognitive ability and overall adaptive 

behavior, children with WHS exhibit relative competence in socialization skills compared to 

their abilities in other adaptive behavior domains.  On the other hand, they often have 

significant social problems, as assessed by the Conners Parent Rating Scale and Child 

Behavior Checklist.  Limited attention span among children with WHS likely has a negative 

impact on their short-term memory skills. To that extent, these difficulties are not unique to the 

WHS phenotype.  The proportion of children with WHS with autism or autistic -like features is 

significantly lower than the rates of autism found in the other subtelomeric disorders such as 

2q37, 8p23 and 11q22-25 (Jacobsen syndrome). 
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The SSBP hopes that readers will find the syndrome information sheets useful. They represent the 

views of the authors who kindly prepared them, and not necessarily those of the SSBP. 
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