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How many are there?



The Autisms

Robert Schultz has said “If you’ve seen one child with 

 
autism, you’ve seen one child with autism. Autism’s like 

 
a snowflake”



Rethinking Autism

• Autism should not be considered a set of 
 discrete disorders, but rather, a 

 continuous range of individually rare 
 conditions. Holt and Monaco, 2011

• The concept of autism as a unitary 
 disorder resulting from a common cause is 

 close to being abandoned. Boucher, 2011 



Researchers “should be hunting for what is similar, for the 

 unifying characteristic [of autism]”

 
Margaret Bauman



Pyramidal Cells and InterneuronsPyramidal Cells and Interneurons

 
TripleTriple‐‐hit Hypothesishit Hypothesis

Yokota et al., PLoS One, 2007 Casanova, Brain Pathol, 2007



Radial and tangential migration to the 
 cortical plate



Locus Minoris ResistentiaeLocus Minoris Resistentiae



Autism as a Sequence not a Syndrome

Cortical, brainstem,
and cerebellar dysplasias

Migrational abnormalities

Germinal cell division

Idiopathic autism

Syndromic autism

Congenital cytomegalovirus

Systemic hamartomas

Tuberous sclerosis

Microcephaly;
mineral deposits in brain

×



AA
 

Locus Minoris ResistentiaeLocus Minoris Resistentiae

Casanova, Handbook of Autism, 2013 
Sarnat, 2006Rakic, Cereb Cortex, 2003 



Heterotopias in Autism

o

 
“Heterotopias”

 
are 

malformative lesions 
comprised of “normal”

 
cells 

in the wrong location.

o

 
Studies in autism suggest a 
defect in radial migration 
involving: 1) its onset out of 
their precursor field, and, 2) 
ongoing migration through 
the white matter 
(intermediate zone). 





The subplate in autism





Minicolumn MethodMinicolumn Method
 

GLI MethodGLI Method

Casanova et al., Neurology, 2002 Casanova et al., J Child Neurol, 2002



Focal cortical dysplasias in ASD



Macroscopic Correlates of a Putative MinicolumnopathyMacroscopic Correlates of a Putative Minicolumnopathy

Casanova, Ann Neurol 2004Casanova, J Child Neurol, 2002



Rett SyndromeRett Syndrome

Casanova et al., Clin Neuropathol, 2003



Increased Number of Minicolumns in AutismIncreased Number of Minicolumns in Autism

Casanova et al., Acta Neuropathol, 2006



25 year old, non-
 autistic male

λ
 

= 5200 mm−2

24 year old, autistic 
male
λ

 
= 6900 mm−2

Spatial Statistics: Neuronal DensitySpatial Statistics: Neuronal Density

Casanova et al., Acta Neuropathol, 2006



Delaunay Triangulation: 
Edge Distances

Casanova et al., Acta Neuropathol, 2006



Minicolumns in AutismMinicolumns in Autism

Casanova et al., Neurology, 2002



Minicolumnar Width by Lamina in Autism and Minicolumnar Width by Lamina in Autism and 
ControlsControls

Casanova, Brain Pathology 2008



Shower Curtain of InhibitionShower Curtain of Inhibition

Szentágothai & Arbib, Neurosci Res Program Bull, 1974



Inhibitory Deficit in AutismInhibitory Deficit in Autism

Casanova, Neuroscientist, 2006





Information (Neuronal Activity) and BackgroundInformation (Neuronal Activity) and Background



Stochastic Resonance

“…

 

adding noise to a signal raises the
maximum possible combined signal
level. Counterintuively, this means that
adding the right amount of noise to a
weak signal can raise it above the
threshold for detection and make it
easier to detect and not less so.”

Simonotto et al. (1997)



The Noisy Brain: Part 1The Noisy Brain: Part 1
• 1) “What researchers found was that in fact stimulus overload 

is devastating to the brain’s-
 

to the self’s-
 

capacity to maintain 
itself.  Entirely normal people who are severely overloaded, 
especially by unpredictable and uncontrollable stimuli, can 
show impaired functioning, raised physiological stress, 
internal chaos. Impulsive actions, and a “lower level of 
adaptation: to life’s challenges.”

• 2) “Because research shows that prolonged states of sensory 
overload (or noise) are actually traumatizing, we can conclude 
that patients suffering from severe mental disorders are 
actually being traumatized by their own brains.”

Ratey JJ. Shadow Syndromes, page 29, 1997



The Noisy Brain: Part 2The Noisy Brain: Part 2
• 1) “Noise affects this top level, causing a person afflicted to fall

 back to a more primitive, “lower”
 

level of brain functioning that 
corresponds to the social strategies of the adolescent or child.

 
(Or 

lower still…where we respond reflexively instead of 
thoughtfully.”

• 2) “Finally, beyond both of these difficulties, intense 
physiological arousal also impairs reasoning ability, a 
phenomenon psychiatrists describe as becoming concrete. Once 
we have become concrete, we take things at face value; we are 
no longer responding to the subtle clues  and subtext of social 
interactions…But what happens when people become concrete is 
that they have no way of gauging the depth, the possible 
subtexts, of any particular exchange.”

Ratey JJ. Shadow Syndromes, page 29, 1997



Minicolumns in AutismMinicolumns in Autism

Casanova et al., Neurology, 2002





Spatial localization under 2 conditions of adapting stimulus duration for adults 
with and without autism (Tommerdahl et al., 2007).



Inhibitory Surround of MinicolumnsInhibitory Surround of Minicolumns



““Vertical Stream of InhibitionVertical Stream of Inhibition””
 

Provided by the Axon Provided by the Axon 
Bundles of DoubleBundles of Double--bouquet Cellsbouquet Cells



Participants with ASD also showed evidence of a lack of 
stimulus discrimination compared to controls evidenced 
by gamma EEG power.



After rTMS individuals with ASD showed significant 
improvement in cortical discrimination of stimuli as 
evidenced by gamma EEG power.



The End
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