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What is Happening in the Brain? 
Coronal Section through the 

Human Brain



“Inflammatory” Reaction in Autism

Vargas et al., Ann Neurol 2005; 57: 67-81



Postmortem Brain Tissue

• A recent survey (7/20/07) of material collected by the Autism Tissue Program 
(ATP) showed 35 autistic patients. Eleven of these patients drowned (31.4% of 
total, PMI 21.0+12hrs), 1 stated no cause of death, and 23 died from diverse causes 
(PMI 23.7+16.7 hrs) including seizures, circulatory failure, sepsis, anoxic 
encephalopathy, and acute respiratory distress. Of the eleven drowning victims 3 
were missing medical history and autopsy findings, 2 received CPR and survived 
for an indeterminate amount of time.



Patches of disorganized cortex in autism

Stoner et al., 
NEMJ, 2014



Postmortem Brain Tissue

• “…it was very disappointing to discover that the majority of the brain 
samples showed extensive degradation and that no meaningful 
conclusions could be drawn from the experiments. If we had not decided 
to perform the autoradiography and the hemalum staining after the 
Western blot experiments, we would have not been aware that we were 
working with degraded tissue samples. Several research groups received 
the same brain samples that we got and because they did not perform 
brain sections, they did not realize the problem with the tissue quality and 
went on to publish their findings.” Catalina Betancur and Salah El 
Mestikawy, Universite Pierre et Marie Curie, Paris France, ATP Report, 
2010.



Hippocampus: acute 
infarct. Note 
eosinophilic neurons 
(coagulation necrosis).



Orientation Preference of Columns

Proposed emergent properties: Thresholding, 
amplification, derivative functions, feature 
convergence, distribution functions, 
coincidence detection, pattern generation, etc. 
Mountcastle, 1998.



Cortical Modularity in History

Schlapp, 1898

Brodmann, 1909

Casanova, 2005
“All elements of the cortex are represented in it, and therefore it may be called an 
elementary unit, in which, theoretically, the whole process of transmission of impulses from 
the afferent fibers to the efferent axon may be accomplished.” Lorente de No (1938)



Minicolumnar Fragments



GLI method
(Casanova et al, J Child Neuro
2002)

Minicolumn
Method

(Casanova et al, Neurology 2002)



Rett Syndrome



Minicolumns in Autism

Casanova et al., 2002



Shower Curtain of Inhibition



Information (Neuronal Activity) and Background



The Noisy Brain

• 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 Importance of Research Findings

Treatment



Electromagnetic induction:  A process where a 
changing magnetic field causes the production of a 
voltage across  a conductor.



Low-Frequency Repetitive Transcranial Magnetic Stimulation in 
Autism Spectrum Disorder (NIH Eureka R01) 

• 0.5-1 Hz  
• 90% of motor 

threshold (MT) 
• Once per week (or 

2/week) 
• 150-300 pulses per day 

(~10 trains /~20 
stimuli per train). 

• 12- 18 sessions 
depending on protocol





Research Design



Clinical behavioral outcomes (RBS-R and ABC)

In agreement with the above results the “error-related negativity wave” (ERN) is normalized after rTMS.  The ERN is a sharp negative 
signal in the EEG which begins after an incorrect response begins. 



Effects of 18 session rTMS course on autonomic functions
(HRV and SCL) in ASD

Casanova et al. (2014) Effects of weekly 
low-frequency rTMS on autonomic 
measures in children with autism 
spectrum disorder. Front. Hum. 
Neurosci. 8:851



Changes after rTMS

Before rTMS participants with ASD showed large responses over the frontal 
cortices to all three stimuli with evidence of a lack of stimulus differentiation.



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.



Scalp coherence in gamma range post rTMS in autism



EEG gamma neurofeedback screen



Procedure of combined rTMS-plus-neurofeedback treatment 
in autism

Sokhadze et al. (2014) 
Neuromodulation integrating rTMS
and neurofeedback for the treatment of 
autism spectrum disorder: An 
exploratory study. Appl. 
Psychophysiol. Biofeedback 39 (3-
4):237-257 



Combined Neuromodulation Approach to Autism Treatment of Our 
Research Team

• We have a neuropathological theory  of autism to explain the effects of rTMS
(Casanova, 2002)
• We believe that slow rTMS will target autism-specific deficits
• We use rTMS and reinforce EEG effects using Neurofeedback
• We continue using specific Sensory Integration techniques such as

- Ambient Prism Lenses for visuo-motor coordination (Kaplan,2006)
- Auditory  Integration Training (AIT, Berard & Brockett, 2011)

• We are in process of developing Virtual Reality (Oculus Rift) and 
biofeedback  based Social Skills and Joined Attention Training program 
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