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Every person with 22q11 DS is unique !



In 22q11 DS…
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• Golding-Kushner et al. (1985)

• Swillen et al. (1997; 1999)

• Moss et al. (1999)

• Woodin et al. (2001)

• IQ scores ranging from borderline to moderately 
intellectual disability

• No association between IQ and CHD 

(Swillen et al. JMG, 1997)

• IQ in familial deletion < IQ in ‘de novo’ deletion 
(Swillen et al. JMG, 1997)
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Swillen et al, 1997, Journal of Medical Genetics, 34: 453-458



• important first steps towards understanding the 

cognitive outcome in 22q11.2 DS and the within

syndrome variability in cognitive performance

(similar to the variability in the 22q11 DS physical

phenotype)

• BUT they were limited by

o small sample sizes

o the use of different measures for intelligence





Cognitive profile (n =103)

• Mean TIQ 73.48 (SD 11,73) (range 50-109)

• 75 % VIQ>PIQ 

25% PIQ > VIQ

• clinical discrepancy (>15 IQ points) ?

23/103 = 22.33 % (most VIQ>PIQ)

• Lower PIQ due to poor visual-

spatial and visuo-motor skills and

problems with speed (slow working)



o problems with abstract thinking, problem-solving

o problems with integrating new information

o academic problems: arithmetics and reading 

comprehension

o poor attention and concentration , (ADD; problems with

starting, initiating,…)

o deficits in visual-perceptual abilities

BUT:

o good (technical) reading skills and good auditory

memory

(Swillen et al., Child Neuropsychology, 1999; 2005;  Desmedt et al., 2007; 2008)

Cognitive challenges in 22q11 



o Appropriate diagnosis →   appropriate education + 

support  

• Mainstream + support (speech, motor, cognitive, play, social

skills)

• Special education

o Stimulation and adaptation

o Anticipatory guidance

o Encouragement of development of social and daily

living skills

o If major concerns about social/emotional/peer-related

issues → referral to child psychiatrist

What does this mean for learning ?
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• De novo versus familial deletion (Swillen et al., 1997; 2007)

• Gender differences ?  No/yes (Swillen et al., 2007;  Antshel et al., 2008)

• No effect of congenital heart defect (Swillen et al., 2007)

• No effect psychiatric diagnosis (Vorstman et al., 2006; Niklasson et al., 2010)

• Effect of SES (Ousley et al., 2012), parental IQ and siblings IQ (Kates et al., 

2014)

• Size of deletion ? (A-D, A-B, A-C, B-C, B-D)

• Role of genes in DGCR ?  TBX1, COMT, PRODH, CKRL,…

• Modifying genes ?

• Other environmental influences (therapy/remediation,…) ?







Divergent cognitive trajectories

Swillen et al., 1997, 1999; 

Desmedt & Swillen , 2007

Duijff et al., 2012

Gothelf et al. 2007; 2009; 

Kates et al., 2009

Vorstman et al. JAMA, 2015



What does this mean for practice and

management (learning) ?

• no standards for advise/intervention

• USE RECENT COGNITIVE/NEUROPSYCHOLOGICAL 
ASSESSMENT !

individualized educational plan (IEP)

• remedial teaching (arithmetics, reading comprehension) or
special needs school

• structured and quite learning environment

• be aware of medical problems (hearing, cardiac, fatigue,….)

• be aware of slower tempo

• if visual-perceptual problems are present:

o adaptation of material, and visual training: learn visual
strategies



What does this mean for learning/school ?

• NO STANDARDS FOR ADVICE/ INTERVENTION

individualized educational plan (IEP)

• USE RECENT COGNITIVE/NEUROPSYCHOLOGICAL 
ASSESSMENT !

• remedial teaching and support (arithmetics, reading 
comprehension) or  special needs school

• structured and quite learning environment

• be aware of medical problems (hearing, cardiac, fatigue,….)

• be aware of slower tempo

• if visual-perceptual problems are present:

o adaptation of material, and visual training: learn visual strategies



• Learning problems increase with age

• “Stable trajectory” 

• “Growing into deficit”

• In subgroup, absolute decline       verbal decline >>

Cognitive and educational challenges 

from early adolescence on (13-18y)
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Approximately 25-30% of 

individuals with a 22q11 DS will 

develop a form of psychosis 
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Courtesy J. Vorstman
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• “Growing into deficit”

• In subgroup, cognitive decline

verbal decline >> (Duijff et al., 2012)

• ̰ psychosis (catechol-O-methyltransferase low-activity allele (COMT(L)) as a 

risk factor for decline in prefrontal cortical volume and cognition, as well as for the 

consequent development of psychotic symptoms during adolescence)

(Gothelf et al. 2005; 2009) (Kates et al., 2009)

• Very low functioning group of adults (“dementia”) (Evers et al., 2011)

From primary school/ 

early adolescence on







• Persons with 22q11 DS present a distinctive but dynamic and 
developing cognitive, behavioural, social and psychiatric
phenotype

• Wide variability and divergent cognitive trajectories (Swillen & Mc Donald-

McGinn, 2015)

• A decline in verbal IQ precedes the onset of psychosis in 22q11DS 
(Gothelf, 2009; Kates et al., 2009, Vorstman et al., 2015)

• Dynamic interaction between genes – environment

• Need more information on the whole cognitive trajectory (childhood to 
adulthood) in 22q11 DS. Longitudinal studies are important as a 
means of elucidating the cognitive changes in individuals with the 
syndrome throughout the lifespan. 

• Need for studies regarding risk/protective factors and environmental
factors
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