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The process begins when the EEG data is
collected painlessly via 19 electrodes placed
on the scalp. The EEG is then acquired via an
RONDEAU3
amplifier and stored on a computer.
The qEEG process is first to remove
artifact (movement, interference,
noise, etc) and convert the waveforms
into a quantitative measurement,
which is very often displayed as a
topographical “map”. This quantitative output can then be interpreted
and a treatment plan applied to
Decreased alpha and increased beta commonly
correct the abnormal findings using
present with anxiety spectrum complaints and
EEG biofeedback, now primarily
sleep dysregulation in autism.
RONDEAU4
known as neurofeedback. In addition,
new groups are marketing products that allow
The second recurring pattern in the qEEGs
the practitioner to select medications, suppleof autistic children that has been discussed
ments or herbs that can affect the precise area
in the literature by Coben, and that I have
of the brain with abnormal functioning.7
seen clinically, is the presence of a particular
rhythm called “mu”, which is a characteristic
waveform found in the 8-13Hz (alpha) range
Recurring Patterns of qEEG in ASD
over the sensorimotor cortex. Thought to
In my clinical experience, patterns in the qEEG
reflect the mirror neuron activity, this variant
are consistently helpful for locating affected
is a likely explanation for many of the
areas that are often likely an underlying reachildren’s behavioral imitation impairments,
son for the presenting symptoms. Of the many
or to disturbances in the ability to observe
autistic children I treat, each is very different
and mimic an instructed task.8 In a 2007 study,
behaviorally and biochemically. However, I
have observed that there are a few recurring
the authors found the degree of impairment
qEEG patterns in children with ASD.
of imitation ability was directly related to the
The first pattern I see often in ASD is
degree of attenuation of the mu rhythm.9
excess slow wave activity (delta, theta). There
The third recurrent pattern is a general
may also be excess fast (alpha, beta) braindisruption in the overall connectivity (shared
waves present relating to hyper- or hypofuncvariance) of the different lobes to themselves
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ability in the brains of children with ASD.
The cortex of the human brain produces
small
amounts of electrical activity that can be
he electroencephalogram (EEG) is a
amplified and measured.3 The EEG is a collecleading tool in the evaluation of autistic
1
spectrum disorders (ASD). The EEG is most
tion of this electrical activity of the brain that
can then be recorded and measured. What
commonly thought of in the conventional
was initially very interesting for me regarding
medical community to be utilized with
the use of EEG in autism is that Robert Coben,
seizure disorders, which coincidently, are
PhD and his colleagues have been able to
present in about one third of children with
distinguish autistic children from neurotypiautism.2 Other methods of neuroimaging
cal children by looking at the quantitative
have been used in the past, but usually
electroencephalogram (qEEG) alone, with a
require sedation or even radioactive dye
success rate of 88%.4 In the discussion below,
injections. Due to its ease of availability and
Photos for Electroencephalogram use in Autistic Disorder Assessment
Photos for Electroencephalogram use in Autistic Disorder Assessment
noninvasive nature, EEG may be the most
I will outline the most common findings and
helpful in identifying the areas of unique varihow we work to correct these findings.
RONDEAU1
RONDEAU1
Many of the symptoms of autism
are now largely thought to be a final end
result of brain dysfunction with multiple
organ system involvement.5 Through
qEEG, or brain mapping, we are able to
measure (quantify) the electrical activity
summation in a given region of the brain
to localize the area of dysfunction. We
know from previous studies and collections of data that various brainwaves
Atypical localization of slow waves (Delta) to
should be distributed throughout the
RONDEAU2
the occipital sites.
RONDEAU2
brain in normal, consistent patterns with some
small degree of variability.6 With qEEG findings,
we are now readily able
to localize the areas of
electrical dysfunction.
Elevated delta and theta compared to the normative database.
Steven Rondeau, NMD, BCIA-EEG

tioning of the localized area. For example, if a
patient struggles in a particular area such as
reading, identifying letters, math or language,
it is possible that the area of the brain that is
highly involved in those particular functions is
affected with hypofunction (excess slowing or
deficient fast waves) or even seizure activity.
In contrast, anxiety and sleep disturbances are
often identified in qEEG by hyperfunctioning
(excess fast waves or deficient slowing).
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the patient is awake for 10 minutes with eyes closed, followed by
10 minutes of eyes open. This of
course can be a challenge with this
difficult population and I would
suggest practice on healthy subjects
who are better able to cooperate
during the initial training process.
Steps following the recording are to
visually inspect the data and reject
artifacts present. The subsequent
steps are to compute the fast fourier
transform (FFT) providing spectral
analysis output which is examined
for aberrant activity or patterns, and Connectivity analysis of shared variance depicting
abnormal connectivity in multiple frequency bands.
is finally compared to an age-appropriate population of referenced normative
Autism Research Institute12 reported that
data. Several software programs and databases
the only FDA-approved medication to treat
are available. The output is then displayed in a
behavior-related problems associated with
number of ways including topographical maps
autism, risperidone, has an improvement to
Methodological and Technical
such as those shown.
worsening of symptom ratio of 2.8:1. What
Considerations
RONDEAU5
What
these
findings
also
depict
is
the
this
means is that for every 3 kids given
The EEG is recorded with the international
heterogeneity of brain abnormalities found
risperidone, 1 will have a negative reac10/20 system of electrode placement. After the
in ASD, further supporting the wide variety
tion. In comparison, correctly administered
impedances are reduced to below 5 Kohms,
RONDEAU5
of effective treatments, and suggests that
qEEG-guided neurofeedback has virtually no
the EEG is then recorded continuously while
a one-size-fits-all approach
negative side effects.
may not be appropriate in the
The symptoms of autism are essentially
treatment of autistic specan end product of all of the affected metabolic,
trum. This may additionally
gastrointestinal, detoxification, allergic, etc.
explain the limited number
processes creating neuro-inflammation and
of medications approved
neurotoxicity that produce structural and
for treatment of ASD. Using
electrical changes in the brain. With proper
EEG-guided neurofeedback,
treatment, as we make changes in the rest
there is a success rate of nearly
of the functions in the body, the changes to
89% in the reduction of ASD
brain and neural connections that produce the
symptoms, suggesting this is
symptoms we call autism, can potentially be
These images demonstrate significant slowing present in a very promising therapy for
corrected using EEG-guided neurofeedback.
the EEG in the eyes open condition (bottom row) and eyes
these children.11 In contrast,
With or without seizure activity, EEG
closed (top row). These quantitative topographic displays
data can be very useful in the evaluation and
a parent-reported symptoms
are correlative of the seizure activity confirmed by a neuformulation of treatment plans for ASD.
rologist in the raw EEG.
checklist conducted by the

and to each other, known as hyper- and hypoconnectivity. Connectivity is pragmatically
defined as how the brain connects and “talks”
to itself. Generally speaking, hyperconnectivity often presents with complaints of sensory
integration, emotional and language impairments. Hypoconnectivity often presents
with regional brain and social impairments.10
From my experience, I have found that it is
common to measure increased slow activity in a small posterior region in the right
hemisphere (the fusiform gyrus) of autistic
children. This particular area is known to be
highly involved in the processing of facial
recognition and emotions, which may explain
the impaired social interactions these children
often experience. This is a very interesting
finding and appears to be consistent.

Steven Rondeau, NMD, BCIA-EEG
graduated from SCNM and is currently
practicing in Sandy, Utah at Healing
Solutions Pediatric Centers. In addition
to being BCIA certifeid in EEG biofeedback, Dr. Rondeau is a Defeat Autism
Now (DAN!) registered physician. Much
of his training in pediatrics has been
focused on the treatment of children with developmental disorders such as ADHD, learning and language disorders, PANDAS, autism spectrum disorders, anxiety,
depression, traumatic brain injuries, and seizures. In his
practice, he utilizes therapies such as nutrition, IV therapies, hyperbaric oxygen therapy, and neurofeedback.
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