
Neurodevelopmental Disorders 

in Children with TSC –

Surveillance, Screening, 

Diagnosis and Intervention

Dr Vanessa Sarkozy

Developmental Paediatrician

Sydney Children’s Hospital, Randwick



The Plan 

o 15 minutes – Introduction, Neurodevelopmental Disorders 

in TSC, Typical Development, Developmental Delay

o 5 minutes – Break Out Group 1

o 15 minutes – Screening, Surveillance and Assessment 

o 5 minutes – Break Out Group 2

o 10 minutes – Early Intervention

o 10 minutes – Questions and Discussion 



TSC and Developmental Disorders

TSC is associated with an array of behavioural and 

neuropsychiatric manifestations 

o Developmental Delay/Intellectual Disability

o Autism Spectrum Disorder

o Attention Difficulties and ADHD 

o Memory and Executive Functioning

o Specific Learning Disorders

Great variability in occurrence between individuals

Vries et al. Consensus clinical guidelines for the  

assessment of cognitive and behavioural  problems in 

Tuberous Sclerosis. Eur Child Adolesc Psychiatry, 

2005;14:183



Two Cognitive Endophenotypes in TSC.

N Engl J Med 2007;356:92-94.
N Engl J Med 2007;356:92-94.



Child Development 

o Progressive acquisition of skills over first 4 to 6 years of a 

child’s life

o Stepwise 

o Results from the interaction between the child and their 

environment

o Relates to the changes in the child’s ability to move, 

perform fine movements with their hands, communicate, 

learn new knowledge, self care and interact with others



Developmental Domains

Four main domains/areas:

o Gross motor - head control, sitting, rolling, crawling, 

walking, jumping, hopping, skipping, bike riding and ball 

skills

o Fine motor (hand/eye coordination) - attentiveness, 

handling objects - pencil, scissor, building blocks, 

threading beads, puzzles and problem solving
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Developmental Domains

o Communication - responds to sounds, cooing, babbling, 

single words, comprehension (not compliance) of 

instructions (1 to  2-3), more complex sentences, 

understanding concepts

o Personal social (self care and socialization skills) -

feeding, dressing, grooming, interaction with others, play 
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Gross Motor Developmental Milestones
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Developmental Delay

The first 5 years of a child’s life is a period of rapid growth 

and development where they progress from newborn infants 

to school ready children with independent mobility, 

communication and self care skills and are ready to learn.

Developmental delay is the failure to develop those skills in 

the expected time frame.

9

Centre for Community Child Health RCsHM. Child 

Health Screening and Surveillance: 

A Critical Review of the Evidence. National Health 

and Medical Research Council. 2002.



Developmental Delay

oOnly applies to children under 5 years

oMay be confined to one or more developmental 

domains

oMay include all developmental domains – Global 

Developmental Delay
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Developmental Flags

o Regression at any age

o Not rolling by 6 months

o Not sitting by 8 months

o Not crawling by 10 months

o No babble by 12 months

o No pointing by 12 months

o No gestures by 12 months

o Not consistently turning to name by 12 months

o No single words by 16 months

o Not walking by 18 months

o No two word combinations by 24 months
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Break Out Group 1

oWhere are you getting your 

developmental and TSC-specific 

information from? 

oWhat Good and Bad sources of 

information have you found?



Surveillance, Screening and Assessment



Terminology

o Surveillance: Process of recognising children who 

may be at risk of developmental disorders.

o Screening: Use of standardised tools to identify 

and refine that recognised risk.

o Evaluation: A complex process aimed at 

identifying specific developmental disorder(s).

1
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American Academy of Pediatrics 2006 Guidelines: 

Ped vol 118, Number 1, page 405 



Screening, Surveillance and Assessment 

Assessment

Screening

Universal Surveillance



Personal Health Record – Surveillance and 

Screening 

Age points:

6 months

12 months

18 months

2 years

3 years

4 years

https://www.health.nsw.gov.au/kidsfamilies/MCFhealth/Pages/learn-the-
signs.aspx

https://www.health.nsw.gov.au/kidsfamilies/MCFhealth/Pages/learn-the-signs.aspx


Assessments

oDevelopment – global or specific

o Intellectual ability

o Functional ability

o Behaviour

o Learning/academic development



2005 Consensus Guidelines for the assessment of 

cognitive and behavioral challenges in TSC

o Infancy:  Birth - 12 months

o Toddler:  1 year - 2 years 11 months

o Preschool: 3 years to school entry

o Early school years: 6 - 8 years

o Middle school: 9 -12 years

o Adolescence: 13 -16 years

o Adult (follow up): frequency not specified

Vries et al. Consensus clinical guidelines for the  

assessment of cognitive and behavioural  problems in 

Tuberous Sclerosis. Eur Child Adolesc Psychiatry, 

2005;14:183
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Howard Gardner’s Types of Intelligence



Early Identification of Developmental Delay/Disorders

Early identification is critical to the well being of 

children and their families

o Intervention 

o Identification and management of medical co-

morbidities

o Family support

o Genetic counselling

2
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Developmental Vulnerability

Children at risk of developmental delay by virtue of 

their:

o Genetic factors

o Medical factors

o Psychosocial factors
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Developmental Vulnerability in Australian Children

Depending on the tool and 

the population between 

10- 25% of children in high 

income countries are 

developmentally vulnerable.

They do not have the skills 

required to flourish at school.



Early Intervention

o Plasticity of early brain development

oCritical periods of development

o Prevention of secondary disability

o Enhanced functioning of the child and family

o Provision of family support and resources
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Sensitive or critical periods of development

o Periods in development when a number of factors, brain 
development, sensory input and environmental factors, act 
together to promote or enhance the acquisition of a particular 
skill.

o If some factor prevents this skill development at the appropriate 
time, subsequent learning may be more difficult and imperfect.

o Examples:  

o Development of visual pathways; effect of lack of use of vision 
in one or both eyes.

o Language development: acquisition of primary language; 
effect of undiagnosed early hearing impairment.

2
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Optimising Outcomes 
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Risk factors

Protective factors

Green line = optimal trajectory

Red line = sub-optimal trajectory



https://heckmanequation.org/assets/2013/0

7/F_HeckmanDeficitPieceCUSTOM-

Generic_052714-3-1.pdf

https://heckmanequation.org/assets/2013/07/F_HeckmanDeficitPieceCUSTOM


Break Out Group 2

oAre you using the universal 

surveillance system?  

oHave you had any assessments? 

oHow was the experience? 

oWas it easy to get an assessment? 



Intervention 



Early Interventions 



Early Childhood Therapy 

o Speech Pathologist 

oOccupational Therapist 

o Physiotherapists

o Early Childhood Educators

o Key Workers 

o Psychologists 



NDIS - referrals

Under 7 

years

ECEI Full Scheme

Yes No



ECEI Partners – NSW regions

Lifestart - Central Coast, Illawarra Shoalhaven, South Eastern Sydney, Sydney and 
Nepean Blue Mountains

• http://www.lifestart.org.au/ ph: 1800 953 390

Northcott – Hunter New England, Mid North Coast, Northern NSW & Western Sydney 
Service area

• https://northcott.com.au/ECEI ph: 1800 818 286

Mission Australia – Far West and Western NSW

• https://www.missionaustralia.com.au/what-we-do/disability-inclusion-and-support

ph: (02) 6884 5526

EACH – South Western Sydney, Southern NSW Service area

• http://www.each.com.au/service/early-childhood-early-intervention/ ph: 1300 003 224

Intereach – Murrumbidgee, Goulburn, Lodon, Mallee Service areas

• http://www.intereach.com.au/support/disability/ ph:  1300 488 226

Cerebral Palsy Alliance - Northern Sydney 

• https://www.cerebralpalsy.org.au/services/ndis-early-childhood-early-intervention-
partners-in-the-community/ ph: 1300 888 378

http://www.lifestart.org.au/
https://northcott.com.au/ECEI
https://www.missionaustralia.com.au/what-we-do/disability-inclusion-and-support
http://www.each.com.au/service/early-childhood-early-intervention/
http://www.intereach.com.au/support/disability/
https://www.cerebralpalsy.org.au/services/ndis-early-childhood-early-intervention-partners-in-the-community/


Early Education 







Parenting 















Any Questions
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