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Genetics of Phelan-McDermid syndrome

• SHANK3-related:

• Deletion 22q13.3, including SHANK3

• Pathogenic variant in SHANK3

• SHANK3-unrelated:

• Deletion 22q13, not including SHANK3

• Deletion 22q13.3:

• Simple terminal deletion

• Translocation

• Ring chromosome 22
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What is PMS?
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Cause of PMS (n=587)

Survey: genetics

SHANK3 variants in Parental survey: 22%
Literature: 8%
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The effect of the genotype on the clinical signs

Genotype-phenotype correlations

It is important to know the genotype because:

1. Deletions and variants have partly different phenotypes

2. Translocation: increased risk for reoccurence

3. Ring chromosomes: increased risk for certain types of tumours
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1. Deletions verus variants
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2 & 3. Different genetic methods needed

• Karyotyping

• FISH

• Microarray

• Whole Exome Sequencing
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Phelan-McDermid syndrome

2. Recurrence risk?

22
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Father: translocation (7;22)
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3. ring chromosome 22

NF2

• Terminal loss 22q13  10-20% caused by a ring chromosome 22
• Additional effect on phenotype: short stature
• Mitotic loss of ring + mitotic mutation of remaining NF2

 increased risk for tumours (~ 5%)
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7. Recommendations: 
Genetic counseling

 All individuals with PMS and their parents should be referred 

for genetic counselling. [genotype – phenotype; recurrence 

risk]

 After a diagnosis of PMS has been made, further genetic 

studies should be performed for proper genetic counselling.

 Follow-up of individuals with PMS should include a check 

whether genetic work-up has been complete and up-to-date.

 In subsequent pregnancies, the parents of the child with PMS 

should be offered prenatal diagnostic testing.
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7. Recommendations: 
Ring chromosome 22

• In an individual with a ring chromosome 22, personalised
monitoring for potential NF2-tumours should be discussed 
with the patient or their representatives.

• In an individual with a ring chromosome 22, cerebral imaging 
(MRI) is recommended at the age of 14 to 16 years, if not 
already available. In case of obvious hearing loss discuss with 
the patient or their representatives repeating of the MRI.
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8. Clinical synopsis: ring 22
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https://ern-ithaca.eu/documentation/

phelan-mcdermid-guideline

The guideline’s website

Questions?
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