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Williams syndrome

Description 

Williams syndrome is a developmental disorder that affects many parts of the body. This 
condition is characterized by mild to moderate intellectual disability or learning problems,
 unique personality characteristics, distinctive facial features, and heart and blood 
vessel (cardiovascular) problems.

People with Williams syndrome typically have difficulty with visual-spatial tasks such as 
drawing and assembling puzzles, but they tend to do well on tasks that involve spoken 
language, music, and learning by repetition (rote memorization). Affected individuals 
have outgoing, engaging personalities and tend to take an extreme interest in other 
people. Attention deficit disorder (ADD), problems with anxiety, and phobias are 
common among people with this disorder.

Young children with Williams syndrome have distinctive facial features including a broad 
forehead, puffiness around the eyes, a flat bridge of the nose, full cheeks, and a small 
chin. Many affected people have dental problems such as teeth that are small, widely 
spaced, crooked, or missing. Older children and adults typically have a longer face with 
a wide mouth and full lips. 

A form of cardiovascular disease called supravalvular aortic stenosis (SVAS) occurs 
frequently in people with Williams syndrome. Supravalvular aortic stenosis is a 
narrowing of the large blood vessel that carries blood from the heart to the rest of the 
body (the aorta). If this condition is not treated, the aortic narrowing can lead to 
shortness of breath, chest pain, and heart failure. Narrowing of other vessels, including 
the artery from the heart to the lungs (pulmonary stenosis) and the arteries that supply 
blood to the heart (coronary artery stenosis) can also occur. Other problems with the 
heart and blood vessels, including high blood pressure (hypertension) and stiff blood 
vessels, have also been reported in people with Williams syndrome. Individuals with 
Williams syndrome have an increased risk of complications with the use of anesthesia.

Additional signs and symptoms of Williams syndrome include abnormalities of 
connective tissue (tissue that supports the body's joints and organs) such as joint 
problems and soft, loose skin. Affected people may also have increased calcium levels 
in the blood (hypercalcemia) in infancy, developmental delays, problems with 
coordination, and short stature. Medical problems involving vision or hearing, including 
sensitivity to sound (hyperacusis), are frequently associated with Williams syndrome. In 
addition, problems with the digestive tract and the urinary system are also possible. 

https://medlineplus.gov/genetics/condition/supravalvular-aortic-stenosis/
https://medlineplus.gov/genetics/condition/hypertension/
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Obesity or diabetes can develop in adulthood.

Frequency 

Williams syndrome affects an estimated 1 in 7,500 to 18,000 people.

Causes 

Williams syndrome is caused by the loss (deletion) of genetic material from a specific 
region of chromosome 7. The deleted region includes 25 to 27 genes, and researchers 
believe that a loss of several of these genes contributes to the characteristic features of 
this disorder.

ELN, GTF2I, GTF2IRD1, and LIMK1 are among the genes that are typically deleted in 
people with Williams syndrome. Researchers have found that loss of the ELN gene is 
associated with the connective tissue abnormalities and cardiovascular disease (
specifically supravalvular aortic stenosis) found in many people with this disease. 
Studies suggest that deletion of GTF2I, GTF2IRD1, LIMK1, and perhaps other genes 
may help explain the characteristic difficulties with visual-spatial tasks, unique 
behavioral characteristics, and other cognitive difficulties seen in people with Williams 
syndrome. Loss of the GTF2IRD1 gene may also contribute to the distinctive facial 
features often associated with this condition.

Researchers believe that the presence or absence of the NCF1 gene on chromosome 7 
impacts the risk of developing hypertension in people with Williams syndrome. When 
the NCF1 gene is included in the part of the chromosome that is deleted, affected 
individuals are less likely to develop hypertension. Therefore, the loss of this gene 
appears to be a protective factor. People with Williams syndrome whose NCF1 gene is 
not deleted have a higher risk of developing hypertension.

Several other genes are commonly part of the deletion on chromosome 7. Loss of some 
of these genes appears to be involved in particular signs and symptoms of the condition,
 and their relationship to the condition is under investigation. However, it is unknown 
what role, if any, the loss of many of these other genes plays in Williams syndrome.  

Learn more about the genes and chromosome associated with Williams syndrome 
 
• ELN 

• GTF2I 

• GTF2IRD1 

• LIMK1 

• NCF1 

• chromosome 7 
 

Additional Information from NCBI Gene: 
 

https://medlineplus.gov/genetics/chromosome/7/
https://medlineplus.gov/genetics/gene/eln/
https://medlineplus.gov/genetics/gene/gtf2i/
https://medlineplus.gov/genetics/gene/gtf2ird1/
https://medlineplus.gov/genetics/gene/limk1/
https://medlineplus.gov/genetics/gene/ncf1/
https://medlineplus.gov/genetics/gene/eln/
https://medlineplus.gov/genetics/gene/gtf2i/
https://medlineplus.gov/genetics/gene/gtf2ird1/
https://medlineplus.gov/genetics/gene/limk1/
https://medlineplus.gov/genetics/gene/ncf1/
https://medlineplus.gov/genetics/chromosome/7/
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• ABHD11 

• ABHD11-AS1 

• BAZ1B 

• BCL7B 

• BUD23 

• CLDN3 

• CLDN4 

• CLIP2 

• DNAJC30 

• EIF4H 

• ELN-AS1 

• FKBP6 

• FZD9 

• GTF2IRD2 

• LAT2 

• METTL27 

• MIR590 

• MLXIPL 

• NSUN5 

• RFC2 

• STX1A 

• TBL2 

• TMEM270 

• TRIM50 

• VPS37D 

Inheritance 

Most cases of Williams syndrome are not inherited. The chromosomal alteration usually 
occurs as a random event during the formation of reproductive cells (eggs or sperm) in 
a parent of an affected individual. These cases occur in people with no history of the 
disorder in their family. However, the risk of having a child with Williams syndrome is 
increased if a parent, who is unaffected, has a chromosomal change called an inversion 
in the region of chromosome 7 associated with Williams syndrome.

Williams syndrome is considered an autosomal dominant condition because one copy 
of the altered chromosome 7 in each cell is sufficient to cause the disorder. In a small 
percentage of cases, people with Williams syndrome inherit the chromosomal deletion 
from a parent with the condition.

https://www.ncbi.nlm.nih.gov/gene/83451
https://www.ncbi.nlm.nih.gov/gene/171022
https://www.ncbi.nlm.nih.gov/gene/9031
https://www.ncbi.nlm.nih.gov/gene/9275
https://www.ncbi.nlm.nih.gov/gene/114049
https://www.ncbi.nlm.nih.gov/gene/1365
https://www.ncbi.nlm.nih.gov/gene/1364
https://www.ncbi.nlm.nih.gov/gene/7461
https://www.ncbi.nlm.nih.gov/gene/84277
https://www.ncbi.nlm.nih.gov/gene/7458
https://www.ncbi.nlm.nih.gov/gene/107986809
https://www.ncbi.nlm.nih.gov/gene/8468
https://www.ncbi.nlm.nih.gov/gene/8326
https://www.ncbi.nlm.nih.gov/gene/84163
https://www.ncbi.nlm.nih.gov/gene/7462
https://www.ncbi.nlm.nih.gov/gene/155368
https://www.ncbi.nlm.nih.gov/gene/693175
https://www.ncbi.nlm.nih.gov/gene/51085
https://www.ncbi.nlm.nih.gov/gene/55695
https://www.ncbi.nlm.nih.gov/gene/5982
https://www.ncbi.nlm.nih.gov/gene/6804
https://www.ncbi.nlm.nih.gov/gene/26608
https://www.ncbi.nlm.nih.gov/gene/135886
https://www.ncbi.nlm.nih.gov/gene/135892
https://www.ncbi.nlm.nih.gov/gene/155382
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Other Names for This Condition 
 
• Beuren syndrome 

• Elfin facies syndrome 

• Elfin facies with hypercalcemia 

• Hypercalcemia-supravalvar aortic stenosis 

• WBS 

• Williams-Beuren syndrome 

• WS 

Additional Information & Resources 

Genetic Testing Information 
 
• Genetic Testing Registry: Williams syndrome (https://www.ncbi.nlm.nih.gov/gtr/cond

itions/C0175702/) 
 

Genetic and Rare Diseases Information Center 
 
• Supravalvular aortic stenosis (https://rarediseases.info.nih.gov/diseases/743/index) 

• Williams syndrome (https://rarediseases.info.nih.gov/diseases/7891/index) 
 

Patient Support and Advocacy Resources 
 
• National Organization for Rare Disorders (NORD) (https://rarediseases.org/) 

 

Clinical Trials 
 
• ClinicalTrials.gov (https://clinicaltrials.gov/search?cond=%22Williams syndrome%22

) 
 

Catalog of Genes and Diseases from OMIM 
 
• WILLIAMS-BEUREN SYNDROME; WBS (https://omim.org/entry/194050) 

 

Scientific Articles on PubMed 
 
• PubMed (https://pubmed.ncbi.nlm.nih.gov/?term=%28Williams+Syndrome%5BMAJ

R%5D%29+AND+%28Williams+syndrome%5BTIAB%5D%29+AND+english%5Bla
%5D+AND+human%5Bmh%5D+AND+%22last+720+days%22%5Bdp%5D) 

https://www.ncbi.nlm.nih.gov/gtr/conditions/C0175702/
https://rarediseases.info.nih.gov/diseases/743/index
https://rarediseases.info.nih.gov/diseases/7891/index
https://rarediseases.org/
https://clinicaltrials.gov/search?cond=%22Williams syndrome%22
https://omim.org/entry/194050
https://pubmed.ncbi.nlm.nih.gov/?term=%28Williams+Syndrome%5BMAJR%5D%29+AND+%28Williams+syndrome%5BTIAB%5D%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+720+days%22%5Bdp%5D
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