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Deletion band 22q13.3: 

• simple terminal deletions 

• unbalanced rearrangements 

• (translocation, ring chromosome, inversion) 

• interstitial deletions 

~80% de novo, ~20% familial translocation 

Deletion sizes are highly variable, with no 

common breakpoints (17 kb - 9 Mb) 

Diagnosis: karyotype, FISH, MLPA or microarray 

Bonaglia et al. PLoS Genet 2011  

Phelan-McDermid syndrome/22q13 deletion syndrome 
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Different types of genetic defects: 

  chromosomal abnormalities 

  DNA sequence mutations 



Deletion 

Terminal deletion Interstitial deletion 



Inversion 



Translocation 



Ring chromosome 



DNA sequence mutations 



Initial Results 

Sample Size 31 

Male : Female 17:14 

Age (years) 1.7-45.4 (X = 8.8) 

Deletion Size (Mb) .058 (point) – 8.5 

Sample Size 32 

Male : Female 18:14 

Age (years) 1.7- 45.4 (X = 8.8) 

Deletion Size (Mb) .058 (point) – 8.5  

Rearrangement  N % 

Terminal deletion 21 66 

Ring 22 6 19 

Unbalanced translocation 2 6 

Point mutations 2 6 

Interstitial deletion 1 3 

Soorya et al., 2013 



 
  

Physical and neurological exam Renal ultrasound 

Clinical Genetics Evaluation Electroencephalography 

Medical and Psychiatric History Laboratory bloodwork 

Echocardiography Height and weight measurement 

Electrocardiography Head circumference 

Phenotyping 

Domain Measure 
Global Cognitive Ability Mullen Scales for Early Learning or  

Stanford Binet-5 

Adaptive Behavior Vineland Adaptive Behavior Scales  

  

Language Mullen and Vineland Subscales 

Macarthur Bates Communication Developmental 

Inventory 

Peabody Picture Vocabulary Test-4 

Expressive Vocabulary Test-2 

Motor Functioning Mullen and Vineland Subscales 

Developmental Coordination Disorder Questionnaire  

Autism Symptoms Autism Diagnostic Observation Schedule  

Social Responsiveness Scale 

Repetitive Behavior Scales-Revised 

Other Symptoms Child Behavior Checklist 

Aberrant Behavior Checklist 

Sensory Profile Questionnaire- Short Form 



N % 

Nonverbal IQ classification (n=30) 

Average (IQ 100-110) 1 3.3 

Mild intellectual disability (IQ 50-55 to 70) 3 10 

Moderate intellectual disability (IQ 35-40 to 50-55) 3 10 

Severe intellectual disability (IQ 20-25 to 35-40) 7 23.3 

Profound intellectual disability (IQ < 20-25 16 53.3 

75% 

9.40% 

15.60% 

Autism

ASD

non-ASD

ASD and IQ diagnostic classifications  

Soorya et al., 2013 
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Association between deletion size 

and phenotypic variables 

Phenotypic variable  N Deletion 

size 

BCa confidence 

interval# 

Lower Upper 

Number of dysmorphic features 32 .474* .145 .738 

Number of medical comorbidities 32 .386* .022 .640 

Nonverbal IQ estimate 29 -.332 -.640 .112 

Gross motor skills (Vineland) 31 -.402† -.728 .036 

Fine motor skills (Vineland) 31 -.123 -.473 .254 

Expressive language skills (Vineland) 32 -.184 -.531 .199 

Receptive language skills (Vineland) 32 -.231 -.553 .154 

Qualitative abnormalities in reciprocal social interactions (ADI-R) 30 .466* .073 .723 

Qualitative abnormalities in communication (ADI-R) 30 .498* .091 .740 

Restricted, repetitive, and stereotyped patterns of behavior (ADI-R) 30 -.229 -.592 .214 

*significant at .05 level (two-tailed test)  
†approached significance at .05 level   

Soorya et al., 2013 



Genotype-Phenotype 

Relationship between presence 

of congenital heart defects and 

deletion size in the PMS 

International Registry  

 

Betancur, C 



Jimmy Holder, MD 





Neuroimaging Findings 

• Most descriptions of PMS (n=~70) report higher than 

expected rates of structural brain changes (~70%): 

 

– thinning or hypoplasia of the corpus callosum;  

– white matter changes (e.g., delayed myelination, generalized 

white matter atrophy);  

– ventricular dilatation;  

– cysts; 

– cerebellar malformations (e.g., hypoplasia). 



• Clinically significant sleep problems appear prevalent in children with 

PMS (90% in this sample); 

• Disordered child sleep correlates with disordered caregiver sleep; 

• Most children with PMS have not been formally evaluated for sleep 

disorders; 

• Addressing sleep problems in children with PMS may improve the 

well-being of the entire family. 
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