Williams Syndrome / Williams-Beuren
Syndrome

First descriptions:
The syndrome was first described by Williams et al. (1961) in four patients with supravalvular
aortic stenosis (SVAS) in association with intellectual disability and an unusual facial
appearance, and by Beuren et al.(1964). Black and Carter (1963) associated this
characteristic facial appearance with that found in idiopathic infantile hypercalcaemia, a name
initially used for the syndrome.

Genetic aspects:
Williams syndrome is a genetically determined neurodevelopmental disorder caused by a
heterozygous deletion of about 1.6 Mb (approx. 26-28 genes) on chromosome 7 (7q11.23). A
deletion of the elastin gene (ELN) which occurs in >99% of individuals with WS) is associated
with congenital heart disease and connective tissue abnormalities including hernias and
premature ageing of the skin. Several genes are also implicated in the intellectual disabilities
and cognitive deficits observed in W S, including GTF2l, LIMK1 and CYLN2 (see Morris, 2017
for review). Transmission is autosomal dominant and although most cases are de novo
occurrences, some instances of parent to child transmission have been reported (Donnai &
Karmiloff-Smith, 2000).

Incidence:
The condition is estimated to occur in 1 per 20,000 individuals although higher rates (1 in
7500) have been reported (Morris, 2017).

Physical phenotype and natural history:
The condition typically presents in infancy with difficulties in feeding, irritability, constipation
and failure to thrive. The physical phenotype is remarkably consistent across the world
(Kruszka et al., 2018 ) and the principal characteristics are well summarised by Morris (2017).
The main features include: endocrine and growth abnormalities (pre-natal growth deficiency,
failure to thrive in infancy, infantile hypercalcaemia, hypercalciuria, hypothyroidism, early
puberty); cardiovascular disease (mainly supravalvular aortic stenosis) and renal
abnormalities; connective tissue abnormalities (hoarse voice, inguinal/umbilical hernia,
bowel/bladder diverticulae, rectal prolapse, joint and skin laxity), and distinctive facies (broad
brow, short nose, long philtrum, bitemporal narrowness, periorbital fullness, full lips, wide
mouth, malocclusion, small jaw and prominent earlobes).
With age, subcutaneous tissue is lost, giving rise to a prematurely aged appearance.
Premature greying of the hair occurs in many adults. A characteristic posture may develop
with sloping shoulders, exaggerated lumbar lordosis and flexion at the hips and knees.
Progressive multi-system medical problems have been reported in some adults, which can
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lead to premature death. These include cardiovascular complications, gastrointestinal
problems and urinary tract abnormalities. Progressive joint limitations are also common.

Behavioural and psychological characteristics:
Most individuals have moderate to mild intellectual impairments, although some may be of
low-average to average IQ (Royston et al., 2019). Overall cognitive ability generally remains
fairly stable across the life span (Fisher et al., 2016) but verbal IQ is typically higher than nonverbal IQ and there are complex, and often subtle, pattern of peaks and valleys within each of
these domains. Research into the nonverbal abilities of individuals with W S has highlighted
particular deficits in domains such as number skills, planning, problem solving and spatial
cognition. In contrast, face processing and some aspects of social cognition tend to be relative
strengths. Within the verbal domain, auditory rote memory and receptive vocabulary are
viewed as strengths, while spatial language (e.g. using spatial terminology), expressive
vocabulary, syntax, semantics and grammatical comprehension are generally delayed (see
Martens et al., 2008; Skwerer & Tager-Flusberg, 2011; Royston et al., 2019 for reviews);
pragmatic language difficulties may also become more apparent with age (Van Den Heuvel et
al., 2016). Adaptive behaviour skills are often relatively poor (Howlin et al., 2010) but research
findings on the association between IQ and adaptive behaviour are inconsistent. Profiles of
adaptive functioning also vary with age although Social/Communication skills tend to be more
advanced than Daily Living Skills, especially in children and adolescents (Brawn and Porter,
2018).
Individuals with W S tend to show particular patterns of emotional and behavioural difficulties
(Einfeld et al., 2001; Morris, 2017). An intense drive for social interaction is one of the most
characteristic traits and is evident from early childhood (Riby et al., 2017). However, older
children and adults with WS have difficulties making and sustaining friendships and because
of their desire to make social contact they have a high risk of being bullied, exploited or
abused (Fisher et al., 2017; Fisher & Morin, 2017). Other difficulties include hyperacusis,
attentional problems, impulsivity, and externalizing (oppositionality and aggression) and
internalizing problems (anxiety and withdrawal) (Klein Tasman et al., 2017; Royston et al.,
2019). A significant minority of children shows autistic-type symptoms (social communication
deficits, stereotyped and repetitive behaviours; Klein Tasman et al., 2018); however, reported
rates of self-injurious behaviours are lower than in other genetic developmental disorders
(Huisman et al., 2018)
Rates of mental health problems in adulthood are high are high and include phobias,
preoccupations and obsessions, depression, bipolar disorder and hypomania. The most
commonly reported mental health problem is anxiety, which occurs more often in WS than in
individuals with other developmental genetic disorders and is significantly more frequent than
in the general population (Royston et al 2017; Stinton et al., 2010; 2012)

References
Beuren, A.J., Apitz, J. & Harmanz, D. (1962) Supravalvular aortic stenosis in association
with mental retardation and a certain facial appearance. Circulation, 26, 1235-40.
Brawn, G., & Porter, M. (2018). Adaptive functioning in Williams syndrome: A systematic
review. International Journal of Disability, Development and Education, 65(2), 123-147.
Black, J.A., Carter, RE (1963) Association between aortic stenosis and facies of severe
infantile hypercalcaemia. Lancet, 91, 745-9.
Page 2 of 4

Donnai, D. & Karmiloff-Smith, A. (2000) Williams syndrome: From genotype through to the
cognitive phenotype. American Journal of Medical Genetics: Seminars in Medical Genetics, 97
(2), I 64-171.
Einfeld, S. L., Tonge, B. J., & Rees, V. W. (2001). Longitudinal course of behavioral and
emotional problems in Williams syndrome. American Journal on Mental Retardation, 106, 7381.
Fisher MH, Lense MD, Dykens EM. (2016) Longitudinal trajectories of intellectual and
adaptive functioning in adolescents and adults with Williams syndrome. Journal of Intellectual
Disability Research, 60,920–932
Fisher, M. H., Lough, E., Griffin, M. M., & Lane, L. A. (2017). Experiences of bullying for
individuals with Williams syndrome. Journal of Mental Health Research in Intellectual
Disabilities, 10(2), 108-125.
Fisher MH, Morin L. (2017) Addressing social skills deficits in adults with Williams syndrome.
Research in Developmental Disabilities , 7, 77–87.
Howlin, P., Elison, S., Udwin, U. & Stinton, C. (2010). Cognitive, linguistic and adaptive
functioning in Williams syndrome: trajectories from early to middle adulthood. Journal of
Applied Research in Intellectual Disabilities, 23(4), 322-336.
Huisman, S., Mulder, P., Kuijk, J., Kerstholt, M., van Eeghen, A., Leenders, A., ... &
Hennekam, R. (2018). Self-injurious behavior. Neuroscience & Biobehavioral Reviews, 84,
483-491.
Kruszka P, Porras AR, De Souza DH, et al. (2018) Williams–Beuren syndrome in diverse
populations. American Journal of Medical Genetics, 176,1128–1136.
Klein-Tasman BP, Lee K. (2017) Problem behaviour and psychosocial functioning in young
children with Williams syndrome: parent and teacher perspectives. Journal of Intellectual
Disability Research, 61,853–865.
Klein-Tasman BP, van der Fluit F, Mervis CB.(2018) Autism spectrum symptomatology in
children with Williams syndrome who have phrase speech or fluent language. Journal of
Autism and Developmental Disorders, 48,3037–3050
Martens, M. A.,Wilson, S. J. & Reutens, D. C. (2008). Research Review: Williams syndrome:
a critical review of the cognitive, behavioral, and neuroanatomical phenotype. Journal of Child
Psychology and Psychiatry and Allied Disciplines, 49 (6), 576-608.
Morris CA. Williams syndrome. GeneReviews1 University of Washington, Seattle; 1993-2018.
ISSN: 2372-0697 Last Update 2017.
Riby DM, Ridley E, Lough E, Hanley M. (2017) Social vulnerability in Williams syndrome: a
tendency to approach strangers. International Review of Research in Developmental
Disability, 52,175–199;
Royston, R., Howlin, P., Waite, J., & Oliver, C. (2017). Anxiety disorders in Williams
syndrome contrasted with intellectual disability and the general population: a systematic
review and meta-analysis. Journal of Autism and Developmental Disorders, 47(12), 37653777.

Page 3 of 4

Royston, R., Waite, J., & Howlin, P. (2019). Williams syndrome: recent advances in our
understanding of cognitive, social and psychological functioning. Current Opinion in
Psychiatry, 32(2), 60-66.
Skwerer, D.P and Tager-Flusberg, H. (2011) Williams Syndrome: Overview and Research
Advances. In. Howlin, P., Charman, T. and Ghaziuddin, M. (Eds). Sage Handbook of
Developmental Disorders. London: Sage.
Stinton, C., Elison, S. & Howlin, P. (2010). Mental health in Williams syndrome. American
Journal on Mental Retardation, 115 (1), 3-18
Stinton, C., Tomlinson, K. & Estes, Z. (2012). Examining reports of mental health in adults
with Williams syndrome Research in Developmental Disabilities 33, 144–152.
Van Den Heuvel E, Manders E, Swillen A, Zink I. (2016) Developmental trajectories of
structural and pragmatic language skills in school-aged children with Williams syndrome.
Journal of Intellectual Disability Research, 60,903–919.
Williams, J., Barrett-Boyes, B., & Lowe, J. (1961). Supravalvular aortic stenosis. Circulation,
24(6),1311-1318.

Further information
www.williams-syndrome.org.uk
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