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We wish to honor those individuals and families 
who have believed in research and 

been committed to participating
again and again.

Progress Comes From Participants





 
Every person who talks about autism needs to do 
so responsibly e.g. with an accurate grasp of the 
current scientific findings on the topic



 
Nature, including human, abhors a vacuum; in the 
absence of correct information, humans infer



 
The brain has its own rules



 
Everyone’s responsibility to be active listeners and 
learners in order to seam the pieces together with 
the greatest accuracy &efficiency.  Be the 
connection you want  to find. 

The Challenge & the Responsibility 





 
Egg and sperm



 
One cell: its DNA 



 
Contains all the instructions to make a human



 
So where does autism come from?



 
What do we have to discover yet?



 
What will ‘the answer’

 
look like in autism?



 
What are your expectations of science?

Remember Where You Came From!





 
Know what you know.



 
Know what you don’t know.



 
Know  who your ‘neighbors’

 
are & what they 

know.


 
Integrate it and give it context & meaning.



 
Remember what made ‘your ‘

 
discovery possible.



 
Remember where you came from.



 
Going beyond your data usually is deleterious.

Engage in Perspective-Taking



Etiology: what triggered it
Pathophysiology: how does it happen

Functional analysis of behavior: why this behavior

These terms are often used interchangeably, 
sometimes without self-awareness of cross over 
and sometimes without awareness that there are  
boundaries between levels of pathophysiology.

What does ‘cause’
 

mean?



1.

 

Spontaneous Mutations: Increased rate of “de novo”

 

copy number 

 
variations: submicroscopic deletions or duplications of DNA sequences. 

 
More common in simplex than multiplex families. Opened door to two 

 
genetic mechanisms: inherited gene mutations and spontaneous copy 

 
number mutations‐

 

instability in replication of DNA
2.

 

Potential reversal of  Neurodevelopmental

 

Disorders (in Fragile X, Rett

 

& 

 
Angelman

 

Syndromes) in adult mice 

The Top 10 of 2007 (cont’d.)

Abnormalities in Genetic Code for Brain Development


Abnormal Mechanisms of Brain Development


Structural and Functional Abnormalities of Brain


Cognitive & Neurological Abnormalities


Behavioral Syndrome

From DNA to Behavior: 
Connected Sequence of Mechanisms



Refined understanding of cause is leading to:


 
Development of more effective treatments



 
Capacity to monitor specific impact of treatment



 
Very early identification and earlier treatment



 
Improved definition, diagnosis & testing



 
Recurrence risk assessment for some families



 
Much progress has occurred; it is on an 
exponential trajectory now due to role of 
technology.

Why is ‘cause’
 

so important?



Historical Formulation of ASD Syndrome

Autistic Disorder:  DSM
3 Core Symptoms
Associated Symptoms:  sensory, motor
Co-morbid Conditions:  intellectual disability, 
ADHD, seizures, self-regulatory disorders

Kanner:  a short description
Inability to relate to people in the ordinary way, and 
anxiously obsessive desire for sameness for 
sameness sake. Latter evolves over time into 
preoccupations.



Q: Is the constellation inherent in a cohesive 
syndrome, or is it an artifact of diagnostic 
practice?

What causes these signs and symptoms to co-occur?

Courtesy of Michael Rutter, 2007 “Autism: Clinical features and research challenges”

Sir Michael Rutter’s
 

Critical Thinking (2007)































Which of the 
following two 

faces looks more 
familiar to you?



1                                         2



Numerous studies have documented that autism 
stands out from almost all other psychiatric 
disorders in showing no marked benefits of 
psychotropic medication on core symptoms

 
(such 

as impaired social reciprocity and social 
communications) Why? One possible implication 
is that the basic deficit does not involve 
neurotransmitters; if not, what does it involve? 
Medication is of some value for associated 
problems but the enigma is why that seems to be 
all. 

CLINICAL FEATURES:XII 
Lack of marked response to medication 





 
Social motivation theories: pathognomonic

 
of 

ASD & inferred to cause entire syndrome; 
proposes first-in-time



 
Dimensional theories: no unifying core deficit or 
even triad to explain syndrome → each sign 
independent & arises from independent genes



 
Information processing theories: impaired higher 
order skills across domains of function + enhanced 
local processing; weak central coherence or WCC 
most widely known

Psychological Theories: Before Technology:
 The Original & Ongoing Search For Cause



Define the disease mechanism in the brain:



 
What are all the signs and symptoms



 
What do they share in common? 



 
What is age, mode of onset and progression?

Answers will identify underlying causative 
mechanism.

A Neurological Search For Cause





 
Surprise in ASD: two part definition of altered 
function-

 
autism has as much to do with skills as 

deficits


 
No surprise:  no single causative cognitive deficit!



 
Pattern implies: underdevelopment of brain 
circuitry that supports higher order abilities most 
unique to humans.



 
Mechanism: Disturbance in neuronal organization.



 
These mechanism are under tight genetic control. 
Implicates genes controlling this aspect of brain 
development.

A Neurological Search For Cause



Reliable findings based on
Sound methods & scientifically valid principles

Multiple replications with large samples
Validation of findings with other methods

Construct enhances care-
 

it works.

Evidence Base



1Kappa below .40 indicates poor agreement beyond chance
2Significant Kappa

 

reflects superior performance by autistic subjects
3

 

Based on 33 individually age, IQ, gender matched pairs of subjects

Domain Tests Passing Tolerance Percent 
Correct Kappa1

Attention Letter Cancellation; Number Cancellation   66.70 0.33

Sensory 
Perception

Finger Tip Writing; Luria-Nebraska 
Sharp/Dull Tactile Scale item 64.40 0.29

Simple 
Language

K-TEA Reading; K-TEA Spelling WRMT-R 
Attack; Controlled Oral Word Association 71.20 0.422

Simple 
Memory CVLT Trial 1 65.20 0.30

Visuo-Spatial WAIS-R Block Design 56.10 0.12

Discriminant
 

Function Analysis:  
Domains Without Deficits3



1Based on 33 individually matched pairs of autistic & control subjects (Neuropsychologic

 

Functioning  in 

 
Autism: Profile of a Complex Information Processing Disorder, JINS, 3:303‐316, 1997)

Domain Tests Passing Tolerance Percent 
Correct Kappa 

Motor Grooved Pegboard; Trail Making A 75.80 0.52
Complex 
Language

K-TEA Reading Comprehension; Verbal 
Absurdities;  Token Test 72.70 0.45

Complex 
Memory

Nonverbal Selective Reminding-Consistent 
Long Term Retrieval; WMS-R Story 
Recall-Delayed Recall; Rey-Osterrieth

 Figure-Delayed Recall

77.30 0.55

Reasoning 20 Questions; Picture Absurdities; Trail 
Making B 75.8 0.52

Discriminant
 

Function Analysis1: 
Domains With Deficits



Cognitive Weaknesses

• Complex Sensory

• Complex Motor

• Complex Memory

• Complex Language

• Concept-formation

• Face Recognition

Pattern of Abilities in Major Domains in 
High Functioning Autism

Intact or Enhanced

• Attention

• Sensory Perception

• Elementary Motor

• Simple Memory

• Formal Language

• Rule-learning 

• Visuospatial
 

processing





 

Elementary abilities intact or enhanced



 

Information processing capacity  constrained-
 integrative processing disproportionately impaired 

Inference: higher order brain circuitry is under 
developed-

 
over-reliance or over-development of 

lower order visual circuitry to function.

What is the pattern? 



At least a third of individuals with autism show some 
kind of savant skill (mostly mathematical and 
calculating talents).

 
This rate appears well above that 

found in other disorders.  Those with such skills had 
a higher IQ then those without-

 
making the old term 

of ‘idiots savant’
 

inappropriate. The skills may be 
associated with a detail-focused, processing bias 
(‘weak central coherence’),

 
but more evidence is 

needed. What accounts for the fact that autism is 
associated with both intellectual disability and 
superior talents? We do not know.

CLINICAL FEATURES: II 
Savant Skills





 
Constellation of deficits in higher order abilities 
across domains 



 
Respects domain/brain system boundaries-

 selective impact on highest order abilities within 
each domain with most prominent symptoms in 
domains with highest integration demands



 
Higher cortical functions



 
No focal cortical signs



 
Implicates distributed neural systems-

 
cortical 

connections, development of

The Neurological Interpretation





 
Organogenesis



 
Neuronal proliferation*



 
Glial

 
proliferation, migration



 
Neuronal migration** CNTNP2



 
Neuronal organization***



 
Myelination

Neurological Differential Diagnosis of De 
Novo Neurodevelopmental

 
Disorders (J. Volpe)



There has been a burgeoning of interest in dimensional 
approaches. There is not yet any established agreement 
but there seems to be a consensus that the distinction 
between impaired social reciprocity and impaired 
communication is artificial, although uncertainty then 
arises on abnormal language features ( such as 
pronominal reversal or delayed echolalia). The evidence 
suggests that repetitive stereotyped behaviours

 
are 

separate, although uncertainty remains on whether there 
should be a split between ‘insistence on sameness’

 
and 

‘repetitive sensorimotor
 

behaviours’

CLINICAL FEATURES:V Dimensions 
or a diagnostic category



What does the pattern look like in severest cases? 
What does that imply about the brain?

What does the pattern look like in very youngest and 
what does that mean? 

What Was Missing ?



Details 
Elementary perception at its most elementary

Facts
Information associated with details

Knowledge
Enrichment of information

Wisdom
Capacity to use information

How altered is information processing in 
autism? What is the neural basis of this?



Healthy GroupHealthy Group Autism GroupAutism Group

fMRI
 

Activation During a Spatial
Working Memory Task (Courtesy John Sweeney)



Jim was admitted for possible mania.  He was agitated and had been 
sending money to television evangelists and became preoccupied with 
sin and going to hell. He carried and read from the Bible constantly. 
The psychiatrists attempted daily to convince him to try lithium

 

but he 
refused.  His reason was that he took lithium on June 4, 1978 and he 
got a stomach ache.  He went to the clinic and a scene ensued.  Staff 
yelled at him.  No amount of REASONING worked to change his 
mind, until he was told and SHOWN there were now two forms of 
lithium -

 

one was pink and one was blue.  He took the “bad blue”

 before, but this time he would take the “good pink”.  He immediately 
agreed to lithium.  The deterioration in his behavior was the result of 
losing his job for asking a woman a question about her clothing,

 

which 
was interpreted as sexual harassment.  All structure was gone from his 
life and he became disorganized but not manic.  Socially-emotionally 
he was three.

Converting Communication Failure to Success
Pink Pill-Blue Pill



Bill is a young adult with autism who decided to take figure 
skating lessons. His mother drove to the rink several times a 
week. After a while, she decided to skate while he had his 
lesson. Bill performed his routine, but people learned to stay 
out of his way. He went where his program required him to 
go regardless of others. One day his mother forgot to note 
where Bill was and he ran her over, knocking her 
unconscious. The emergency team was called and she was 
given first aide and taken to the hospital. The next day she 
asked Bill why he did not come to her assistance, since he 
was an Eagle Scout with a first aide badge. He replied “It 
expired.”

Behavioral Example of Cognitive Profile:
Rules Override Concepts







There are well replicated findings on impairments 
in ‘theory of mind’, joint attention, central 
coherence and executive planning. Progress has 
come particularly from a greater use of 
experimental designs, the application of eye-

 tracking methodology, the use of functional brain 
images, and the ‘baby-sibling’

 
prospective studies. 

The hope had been that it would be possible to 
identify a single modular cognitive deficit that fully 
accounted for autism, but that now seems less 
likely. 

CLINICAL FEATURES: 
IX Cognitive Patterns 





 
Increase in HC & total brain volume



 
Altered brain growth beginning at 9 months

Validation of Developmental Neurobiological 
& Brain Systems Model





Marcel Just
Vlad

 
Cherkassky

Tim Keller
Nancy Minshew

Just et al. 2004, Brain 127: 1811-1821

Cortical activation & synchronization during 
sentence comprehension in HFA subjects

 Center for Cognitive 
Brain Imaging

 Carnegie Mellon



Reliably lower functional 
connectivity for autism 
participants between 
pairs of key areas during 
sentence comprehension 
(red end of scale denotes 
lower connectivity)



Reliable differences 
in functional 
connectivity: autism 
group has lower 
functional 
connectivity but 
same rank order









Many in progress.
Brain now recognized to be much more plastic

Across the life span.

Interventions To Promote Connectivity





 
Encoding by the brain is distributed-

 
involves 

multiple brain regions-
 

leads to flexibility


 
Each word encoded according to four attributes in 
adults:



 
Eating 



 
Shelter



 
Manipulation



 
Number of characters in word



 
Vital to design of early interventions

How Does the Brain Classify Words?
Results of Recent fMRI

 
Studies



>>

> >

= =

Dual task performance deficit in autism;
 (but matched performance in single task conditions)

Garcia-Villamisar & Della Sala, 2002 Cognitive Neuropsychiatry



Further Validation of 
Developmental Neurobiologic

 & 
Altered Connectivity Model



June 21, 2010

Functional impact of global rare copy number variation in autism

 

spectrum disorder. Nature, June 9, 2010 (Epub

 

ahead of print). 

Dendrite Morphology/Function
SHANK3/SHANK2

Reelin

DLGAP2

Synaptic CAMs
Neurexins/Neuroligins

Cadherings

CNTN4

CNTNAP2

SYNGAP1



There are multiple replicated findings that autism is 
associated with rare pathogenic gene mutations such as 
neuroligins, neurexin

 
and SHANK 3. They account for a 

tiny proportion of cases (circa 1%)
 

but it has been claimed 
that they are true ‘causes’

 
of autism. The dilemma is that, 

although the clinical picture associated with these genes 
includes autistic features, intellectual disability often 
dominates. Of course, genes do not code for specific 
psychiatric categories and pleiotropic

 
effects are to be 

expected. Nevertheless, the lack of specificity raises 
doubts on the extent to which the findings are informative 
with respect to most cases of autism spectrum disorder. 

GENETIC FINDINGS: I 
Rare pathogenic gene mutations 



It is now possible to detect tiny submicroscopic chromosomal 
deletions or duplications ( known as copy number variations). 
Several studies have shown that CNVs, especially those 
involving chromosomal deletions, are found in some 5 to 10% 
of cases of autism

 
–

 
a rate significantly higher than that in 

controls. The evidence indicates a causal role for CNVs
 

in both 
autism and schizophrenia

 
but important queries remain. Most 

CNVs
 

arise de novo and, therefore, cannot account for 
familiarity. Also, when inherited, the CNVs

 
may be present in 

family members who are unaffected by autism; thus the causal 
effect is not necessarily determinative. It is necessary to ask 
what causes the raised frequency of CNVs;

 
one possibility is 

raised parental age.
 

The same question applies to major 
chromosomal anomalies. 

GENETIC FINDINGS: II 
Copy number variations ( CNVs)



It is known that both autism and schizophrenia are 
associated with a markedly reduced fecundity 
(ability to bear children).

 
This should mean that 

there is little possibility of intergenerational 
transmission. Accordingly, why doesn’t autism die 
out? What enables it to persist in the population?

 No convincing answer is available but the findings 
suggests that the genetic influences on autism and 
on schizophrenia may well involve a mechanisms 
that are different from those that apply to other 
mental disorders. 

GENETIC FINDINGS: V 
Why doesn’t autism become extinct?



It is now possible to undertake genome –
 

wide association 
(GWAS) studies instead of relying on candidate genes to 
direct the search for susceptibility genes.

 
GWAS require 

huge samples and, inevitability, will give rise to many 
false positives. GWAS have the important advantage of 
being able to detect novel genetic association

 
but the 

findings so far have been unimpressive in the field of 
multifactorial

 
mental disorders. Moreover, because the 

identified susceptibility genes have been found to have 
very weak effects, it remains uncertain whether the 
findings will be very informative on biological causal 
pathways.

GENETIC FINDINGS III
 Genome-Wide Association (GWAS) studies



There is now great interest in the possibility that 
many genetic effects derive from epigenetics

 rather than changes in gene sequence. Epigenetics
 refers to neurochemical

 
changes that influence 

gene expression.
 

Expression is both tissue –
 specific and developmental phase –

 
specific. It 

involves multiple DNA elements, chance effects, 
and environmental influences. There is limited 
evidence that epigenetic mechanisms might be 
involved in autism, but so far their role remains 
uncertain. 

GENETIC FINDINGS:IV 
Epigenetics



There are now replicated findings that children 
born to older fathers have an increased rate of 
autism.

 
(Less certainly this may also apply to 

older mothers). The likely explanation is that the 
older father effect reflects the increased likelihood 
of genetic mutations with increasing number of 
cell divisions,

 
but the association has been too 

little investigated to be certain. The risks 
associated with being born to an older father also 
apply to schizophrenia (and possibly other 
disorders)

ENVIRONMENTAL FINDINGS:II
 Raised parental age



The evidence that autism spectrum disorders (ASD) 
are multifactoral

 
in nature means that some 

environmental factors are likely to be implicated in 
causation. The increased rate of diagnosis of ASD, 
if it reflects a true rise in incidence, would also point 
to some environmental effect. Prospective 
longitudinal studies of very large samples starting 
during pregnancy, and including good biological

 measures are needed to test the possibility.
 

The 
Norwegian Mother and Baby study, (MoBa) of 
some 100,000 children is one such investigation. 

ENVIRONMENTAL FINDINGS: IV
 Other prenatal and early postnatal influences



What’s Next With Imaging



Home movies showed signs of autism long before 
diagnosis; parents and pcp

 
not detecting



 
What are the first behavioral characteristics that 
predict the development of autism? 



 
Method: study of infants with an older sibling 
diagnosed with autism-

 
“infant sibs”



 
Interested families can contact our center to see 
about the studies by a trio of world experts on 
infant-

 
child development

What Are Infant Siblings Teaching Us 
About Autism in Infants?

 
Rogers, 2009





 
Unusual visual regard  at 9-12 mos



 
Repetitive waving of arms and hands at 9-12 mos



 
Sensory-related behaviors: under and over 
responsiveness at 12 months



 
No temperamental differences at 6 mos, over 
time temperamentally more difficult with more 
intense distress and more time fixating on 
objects; accompany-

 
don’t predate-

 
sx

Earliest Signs of ASD in Infant Sibs:
Visual Regard-Sensory-Repetitive Motor Signs





 
Delays in verbal and nonverbal language at 12 
months but not earlier



 
Developmental differences at 12 mos

 
on 

standardized tests


 
Developmental deceleration thereafter



 
Gap widens between 12 & 24 months and beyond



 
At 24 months, emotional and behavioral 
dysregulation

 
distinguished infant sibs dx

 
ASD

Signs In Infant Sibs After 12 months:
Social, Communication, Dysregulation

 
Signs





 
Lack of behavioral markers at 6 months; earliest 
differences are subtle, involve a few behaviors or 
small differences



 
Socially normal at 6 months



 
Onset: not early or regressive but rather slower or 
faster mounting of symptoms-

 
a deceleration of 

development: core symptoms present at 12 mos
 and grow more severe over time



 
“Associated symptoms”

 
are integral-irritability, 

sensory responsivity, activity level, poor gross 
motor development

Developmental Characteristics of Infant Sibs:
Overview Thus Far: Surprises





 
“These findings do not support the view that 
autism is primarily a social-communicative 
disorder and instead suggest that autism disrupts 
multiple aspects of development rather 
simultaneously.”



 
“Children’s developmental rates are decelerating 
markedly in a 12 month period, with IQs dropping 
from average to below 50 for some children.”

Sally Rogers, 2009

Developmental Characteristics of Infant Sibs:
Conclusions



From the beginning

Many domains, not one

Brain Affected Broadly in ASD



Onset of acceleration of brain growth at 9-12 months-
 coincident with onset of symptoms.

What is happening in the BRAIN in infant sibs?



Figure 2. Occipital–frontal (OFC) Z score measurements (N 195) with mean 
estimated growth trajectory for 28 children with autism spectrum disorder (hierarchical 
linear model two-piece linearmodel centered at 12 months).



CLINICAL FEATURES:IV 
Increase of brain size in the preschool years

The increase in brain size specifically during 
this age period has been demonstrated by 
head circumference measurements and by 
structural brain imaging.

 
It is not yet known 

whether it represents neural overgrowth, 
malfunctioning neuronal pruning or some 
other mechanism. Although systematic 
comparative studies are lacking, this 
increase seems peculiar to autism.

 
It must 

have neural meaning, what is it?



PSYCHOLOGICAL TREATMENTS

Although there is continuing controversy 
over claims that very intense, very early 
behavioural

 
treatment can lead to ‘recovery’, 

the evidence from controlled trails does not 
support the claims (although it does show 
worthwhile gains).  A new development has 
been the use of attachment-based therapies 
for both treatment and prevention; the 
benefits so far appear modest



Formulation of Syndrome: 
Out of Date Concept

Autistic Disorder:  DSM III-IVtr
3 Core Symptoms
Associated Symptoms:  sensory, motor
Co-morbid Conditions:  intellectual 
disability, ADHD, seizures, regulation 
disorders

DSM-V (2015): one diagnosis-
 

ASD



Both epidemiological and twin study findings have shown 
that autism extends well beyond the traditional highly 
handicapping diagnostic concept to include a mixture of 
social and communicative impairments that are similar to, 
but milder than, those found in autism ‘proper’. These 
have been termed ‘

 
a broader phenotype’.

 
Some limited 

progress has been made in measuring these by informant 
report, self-report and observation, but there is no agreed 
set of measures as yet. The phenomenon raises the query 
of how the broader phenotype becomes transformed into 
‘autism proper’. 
Is there some kind of 2-hit mechanism? 
We do not know. 

CLINICAL FEATURES:VI 
Broader phenotype



The concept of Asperger
 

syndrome was useful in 
indicating that autism can develop in individuals who gain 
speech at a normal age.

 
Nevertheless, the sub classification 

of autism spectrum disorders has proved problematic and 
lacking in adequate empirical validation. The DSM-V 
working parties have argued that it is time to dispense with 
all the sub classification and have just one diagnosis of 
autism spectrum disorder.

 
There is much to be said for the 

simplification but there will need to be some means of 
identifying disintegrative disorders -

 
not because we are 

sure that they are different but, rather, so that the 
possibility can be investigated. 

CLINICAL FEATURES : X 
Sub classification





 
Brain disturbances produce a constellation of  
neurologic signs & symptoms: all equally 
important  in assessing cause



 
The constellation & mode of presentation reflect 
the underlying brain mechanism and its location



 
Impairments present when the time in 
development  comes for that skill to appear 

Neurologic Principles of Disease



Onset of acceleration of brain 
growth at 9-12 months-

 coincident with onset of 
symptoms.

What is happening in the BRAIN in infant sibs?



How the Brain Develops
15-1/2 wks          22 wks                23 wks             ~25 wks

27 weeks           Full term brain               Adult



Camera Lucida composite drawings of neurons in the visual (calcarine) cortex of human infants indicated 
gestational ages. Note the appearance and elaboration of basilar dendrites and the

 

tangential spread of apical dendrites, as 
well as the accompanying maturation of the visual evoked response (top). (Courtesy of Dr. Dominick Purpura).



How the Brain Develops





Egg and sperm
One cell: its DNA 

Contains all the instructions to make a human
How complex are the events that lead to brain?

What are expectations for science?
What do we have to discover yet?

What will ‘the answer’
 

look like in autism?

Remember Where You Came From!



Categorization and Perceptual Expertise in Autism

Mark S. Strauss, Ph.D.
Holly Gastgeb, Ph.D.

Nancy Minshew, M.D.
Desiree Wilkinson, M.S.
Sarah Hannigen, M.S.

Catherine Best, Ph.D. (Ohio State)
Keiran Rump, Ph.D. (University of Pennsylvania)

Supported by grants from the National Institutes of Health, Autism Science Foundation  
and Autism Speaks 









 
We are all experts at faces



 
It is an implicit skill–

 
even experts are unable to explain 

how they “do it”


 
These learning mechanisms start in infancy



 
Individuals with autism have deficits in these implicit 
(domain general) mechanisms



 
These mechanisms underlie automatic knowing-learning; 
in ASD, rely on conscious processing

Categorization & Perceptual Expertise: Faces 
As Prototypic Task



Categorizing Prototypical Gender Faces
 (Percent Correct)

Controls

Autism

*



Categorizing Less Typical Gender Faces
 (Percent Correct)

Controls

Autism

*
* *



Correlation between Gender Identification Correlation between Gender Identification 
Performance and Full Scale IQPerformance and Full Scale IQ

Autism
r = +.341, p = .006

Controls
r = +.08, p = ns
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Dundas, Best, Minshew & Strauss (under revision)
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Low Distortion
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High DistortionPrototype

Is it domain specific–
 

dot category study
Gastgeb

 

(2010)



Early Language and Categorization


























Test Pair
Infant Dot Prototype Study

6, 11, 16 months old high an low risk infants

Novel Exempler Prototype
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Don’t know things that others automatically know



 
Don’t extract concepts from details automatically and 
hence teaching this way is not successful



 
Superior memory for details; large fund of knowledge on 
a few topics, may be superb at computers, talented with 
math or music



 
Often superior at factual subjects-science & history but at 
same time poor at English literature which requires 
extraction of themes, understanding social interactions, 
metaphors etc

Fundamental Differences in Learning in ASD



At least a third of individuals with autism show some 
kind of savant skill (mostly mathematical and calculating 
talents).

 
This rate appears well above that found in other 

disorders.  Those with such skills had a higher IQ then 
those without-

 
making the old term of ‘idiots savant’

 inappropriate. The skills may be associated with a detail-
 focused, processing bias (‘weak central coherence’),

 
but 

more evidence is needed. What accounts for the fact that 
autism is associated with both intellectual disability and 
superior talents? We do not know. 

CLINICAL FEATURES: II 
Savant Skills



Cognitive Weaknesses

• Complex Sensory

• Complex Motor

• Complex Memory

• Complex Language

• Concept-formation

• Face Recognition

Pattern of Abilities in Major Domains in 
High Functioning Autism

Intact or Enhanced

• Attention

• Sensory Perception

• Elementary Motor

• Simple Memory

• Formal Language

• Rule-learning 

• Visuospatial
 

processing



Follow-up studies, such as that by Bolton 
et al, have shown that autism is associated 
with epilepsy that is particularly likely to 
have an onset in adolescence or early adult 
life.

 
The unusual age of onset must have a 

neuropathological
 

meaning but what that 
might be remains obscure.

CLINICAL FEATURES: III Epilepsy





 
Long-term follow-up studies have shown the varied 
outcomes of autism, with a surprisingly high proportion 
of individuals with a performance IQ in the normal range 
remaining severely impaired in their psychosocial 
functioning.

 
However, less is known about the adult 

functioning of individuals with higher functioning autism, 
Asperger

 
syndrome or the broader phenotype.



 
Howlin

 
et al have an ongoing study to investigate this 

further but the small number of participants with a 
‘broader phenotype’

 
is likely to mean that we will still 

lack adequate understanding of how they fare in adult 
life. 

CLINICAL FEATURES: VIII 
Adult functioning



The UK study of English and Romanian adoptees showed 
that profound institutional deprivation was associated 
with a clinical picture that was similar to autism, but 
atypical in some features.

 
The mechanisms are not well 

understood, but the implication is that autism may 
develop on the basis of an external environmentally 
imposed restriction of stimuli

 
as well as an internal 

genetically influenced impairment in the processing of 
stimuli.

 
It remains to be determined with abuse and 

neglect in the family can have the same effect, but the 
limited available evidence suggests not.

CLINICAL FEATURES: XI 
Quasi-autism



Substantial gains in knowledge have been 
achieved during the last 3 years, and there 
have been some unexpected findings, but 
major puzzles remain. We should be 
hopeful of even greater gains in the years 
ahead, but both prevention and cure remain 
elusive.

CONCLUSIONS



Twin and family studies have been consistent in 
indicating that autism has a very high hereditary 
( circa 90%); why, therefore, has it proved so 
difficult to find the specific genes responsible?

 We do not know but, in addition to the likelihood 
of genetic  heterogeneity

 
and of very small 

effects of individual genes,
 

the explanation may 
lie in epigenetics

 
or in gene –

 
environment 

correlations and interactions
 

or in synergistic 
effects among genes. 

GENETIC FINDINGS: VI Why haven’t susceptibility 
genes for autism been identified?



There are now several studies showing that 
maternal immigration is associated with an 
increased risk of autism in the children.

 
It 

remains uncertain whether this association 
represents a causal effect and, if it does, 
the mechanism remains obscure. 

ENVIRNOMENTAL FINDINGS: 
III Maternal

 
immigration



Quick Diagnosis: How Many Have You Seen?

Not Generic Developmental Delays
These are Distinctive Features:
1.

 
Strange or odd

2.
 

Monotone voice, little to no facial expression
3.

 
Upset by change, may have rituals for doing things 
in set ways, evolves into #4

4.
 

Focus on details, facts or collecting
5.

 
Clumsy



>>

> >

= =

Dual task performance deficit in autism;
 (but matched performance in single task conditions)

Garcia-Villamisar & Della Sala, 2002 Cognitive Neuropsychiatry



Estimates of Expressive Language Level at 
Age 9 in Children Dxd

 
With Autism at Age 3

Studies of Chicago & North Carolina:
 39.6 –

 
40.9% speak in complex sentences

 28.9 –
 

35.3% speak in sentences, but not fluent

 10.5-16.8% have words but not sentences

 14.3-14.4 have no or few consistent words
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