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BRAINS Updates:

e CITY Program p. 6

e 2nd Annual Summer Program p. 7
(plan ahead for enrollment)

Upcoming Education/Seminars:

Please RSVP for Presentations:

e  April 5th 9:30-11:00 am—Parent
Group Meeting (no cost)

e  April 8th 6:30—7:30 pm—What is
Neurofeedback Anyhow? (no cost)

e  April 30th 6:30-7:30 pm—
Understanding Auditory Processing:
How Might This Hinder Your
Child’s Abilities (no cost)

Developmental neural plasticity:
Applying an understanding of a
complex concept to practical treat-
ment.

The idea of developmental neural
plasticity is a complex combination
of words. By individually separating
the words before combining them
into a meaningful string, the under-
standing in not too complicated.

Developmental: the process of grow-
ing, learning, or making changes.

Neural: a word indicating that the
brain and/or spinal cord, in combina-
tion with each other, called the Cen-
tral Nervous system (CNS) is in-
volved.

Plasticity: indicates that something

can be changed or is malleable and
can respond to internal (i.e.
changes in blood pressure, oxygen
level) or external (i.e. physical
pressure like falling on the ice and
striking your head on the ground)
pressures on the body or an object.

Therefore combining the words
together, developmental neural
plasticity in the process of the cen-
tral nervous system making
changes over time depending upon
the types of pressures the individ-
ual might confront. A more scien-
tific definition is: “Neural plastic-
ity is the ability of the CNS to
change and adapt in response to
environmental cues, experience,
behavior, injury, or disease. Neural
plasticity can result from a change
in function within a particular neu-
ral substrate in the CNS through
alternations in synaptic strength,
neuronal excitability (increasing
the neurons [cells in the brains]
response pattern), neurogensis
(new cell development), or cell
death” (Brosh & Barkai, 2004).

This “scientific definition” intro-
duces some new ideas. Essentially,
the concept indicates our brains
can continue to change over time
when presented with opportunities
for advancement, or can worsen
with negative experiences. So, the
more positive stimulation, comfort,
and interactive learning experi-
ences can be, the better chance an
individual has for positive devel-
opmental neural plasticity.

Lxpress

Yet, it is not quite that simple. There
need to be some delineation between
developmental and general plasticity
for the Central Nervous System. When
injury occurs (i.e. a stroke, head injury,
concussion, low oxygen levels, birth
trauma, drug/alcohol exposure) there
can be direct injury to the neurons in
the brain. The brain is made up of a
possible 100 billion of these little mi-
croscopic neurons with maybe 100 tril-
lion connections between them, mak-
ing this pretty complex.
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Even a minor injury anywhere along
these neurons can result in changes to
any number, hundreds or thousands, of
other neurons trying to communicate
along the brain pathways. An analogy
might be related to the Michigan pot-
holes on our roads. We navigate the
complex roads to reach our desired
location(s) any given day, whether this
be to drop a child off at daycare or to
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arrive at work. Everything can be
moving along smoothly, but hitting
one pothole can change your heart
rate, mood, and possibly cause seri-

ous damage, even though “it was just

a pothole.” This is similar to an in-
jury in the brain, sometimes even
minor changes can result in signifi-
cant impairment, but sometimes ma-
jor issues are not as severe. This
would be similar to listening to the
radio for the traffic report; if you are
aware there is an accident backing
things up, you have the option to
choose a new path. In the meantime
and without your awareness, others
are working to manage the accident,
so that it can hopefully be correct by
the time you need to return home.
This is very similar to how the brain

functions when it confronts an in-
jury; this process is neural plasticity.

With direct injury, the brain needs to
find a way to develop new cells or to
find a way to use a different pathway

that might not have previously been
utilized. This can be very challeng-

ing for the central nervous and can
result in permanent changes that
might never fully correct/adapt.
This would be true using the previ-
ous road analogy, as well. If there
was an accident on the interstate
and the emergency workers de-
cided to indefinitely leave the man-
gled cars in the middle of the road,
commuters would have to find a
new route. But, there are only so
many options to choose. So if eve-
ryone is forced to use the side
roads, they soon become blocked
and you can not make it to your
destination as fast. Translating this
to the brain, injury can result in
information not be processed as
quickly and can result in perma-
nent changes or “road blocks” that
are too insurmountable to over-
come. Unfortunately, the adult
central nervous system, to our un-
derstanding so far, only provides
limited neuronal regeneration.

Developmental neural plasticity is
different than the changes resulting
from injury. The developing cen-
tral nervous system is still “making
the roads,” so we can process in-
formation. These roads/pathways
tell us how to perform functions
like learning to talk or walk, feel-
ing comfortable with different
noises, or walking on uneven sur-
faces. These unique differences in
developmental neurons can result
in many different concerns, like
sensory integration problems, audi-
tory processing differences, cere-
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bral palsy, autism, or many other neu-
rodevelopmental disorders. When de-
velopmental pathways become too
strained, seizures can develop as well
[note: seizures can also develop secon-
dary to injury as well]. But in contrast,
after injury to the developing nervous
system, surviving neurons can develop
alternative axonal projections to cor-
rect targets that might reduce func-
tional deficits (Willison, Bower, &
Sherrard, 2007).

This should not be intended to imply
that the developing brain has an easier
time and can adjust more quickly than
the adult brain. This notion has been
coined the Kennard principle, which
has been disproven. Rather, the devel-
oping nervous system, pre or post-
natally, will be more challenged if the
initial neural integration (connecting
the 100-billion neurons together for the
possible 100-trillion connections) is
interrupted. Further, if injury occurs
during the initial course of developing
these connections (during pregnancy or
early years of development), it is easy
to recognize the challenge confronting
the central nervous system. And yet,
there is a multitude of research occur-
ring to support optimism that the cen-
tral nervous system can regenerate
(make new neurons) or adapt/
compensate. These adaptations may
not always occur spontaneously, yet
there are ways that development can be
optimized.

For example, Willson, Bower, and
Sherrad (2007) have recently published
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an animal study demonstrating the
development of reinnervation
(neurons making new connections
with each other after injury) in the
olivocerebellar region that can help
with regaining visuo-spatial abilities.
Ludlow, Hoit, Kent, et. al. (2008) are
demonstrating the ability to regain
speech and motor control in the reha-
bilitation process. Other research is
connecting the effectiveness of class-
rooms that understand the sensory
and developmental needs of children
in the classroom (Willis, 2008). And
most exciting for many who have
children who were born premature,
there is evidence that ongoing brain
connectivity in premature children
changes as late as age 12 (Pediatrics,
2008). But, it is anticipated that this
will extend beyond this age cluster as
the sensitivity of scanning tools pro-
gress.

Regarding compensation, one needs
look no further than www.pbs.org/
kcet/wiredscience/story/97-

mixed feelings.html to watch how
sensory systems can compensate for
each other. Medications have been
clearly linked to neuronal regenera-
tion, with evidence stemming back to
1995 and current research. Dr. Oliver
Sacks has also recently recognized
the importance of music and the pro-
found influences on the brain (Sacks,
2008). Taken all together, there is
great optimism with the new re-
search, medications, and interven-
tions.

Unfortunately, how all of these areas

directly influence functional
change is not yet understood. Dr.
Willis (2008) clearly notes that,
even though neuroscience has not
yet provided a direct connection
between classroom interventions
and brain function or structure, this
does not mean it is irrelevant. She
goes on to make clear that a “one
size fits all” model does not work
in education, medical intervention
or other outpatient work. There
will be generalities that will work
for most, but there also needs to be
recognition of the unique needs/
attributes of the individual.

It must be kept in mind that all
child development needs to be nur-
tured and positively stimulated.
Children whose brains have suf-
fered assault, injury, illness, etc.
require even more direct and focal
stimulation to foster adaptation and
compensation. Just because a child
“matures spontaneously” does not
mean that the brain should be left
to struggle following injury. We
cannot wait for a child to fail or to
be 2-years behind before providing
assistance and intervention.

Lxpress

Knowing about neural plasticity,
what can be done to apply this the-
ory toward children who have suf-
fered injury, assault, or illness to the
CNS during the course of develop-
ment?

First, families need to be wary, but also
trust new treatment ideas that may help
enhance the positive neuronal plasticity
effects. There are certainly “snake oil”
cures that purport to cure everything,
but this is rarely the case and families
spend exorbitant funds on these cures
in hopes for improvement. To ascertain
whether something might be a “snake
oil” intervention or may provide real
benefit, converse with professionals,
take time to engage in research, and
see if the idea even makes sense. For
example, does it really make sense that
four or five secretin shots could cure
Autism? No, if this were the case, there
would be an immediate national move-
ment for this cure. However, there are
interventions that are gaining research
prominence and really might work. We
might not fully understand why, but
there is already strong anecdotal evi-
dence and growing scientific or empiri-
cal evidence. These might include
(upcoming BRAINS Express issues will
provide education in these areas):

Sensory integration interventions: The
first thing the newborn brain must do is
learn to monitor, interpret, and use sen-
sory input coming in from touch, sight,
sound, taste, movement, and smell.
When the brain misinterprets these
sensory signals, children can become
“out of synch” with their world (The
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Out-Of-Sync Child is an excellent
book providing description of sen-
sory integration difficulties). These
children often misinterpret intensity
of touch, pain, or placement in space.
Avoiding sensory input or seeking
intense sensory input can prevent the
child from interacting appropriately
with their world and hinder learning.
Sensory integration interventions
provide the brain with appropriate
sensory input that helps the brain to
organize itself more effectively, in-
teract with the world more appropri-
ately, and build a better connection
with the stimulation it needs to learn.

Sensory integration strategies can be
implemented through individualized
physical or occupational therapy,
development of a sensory diet, use of
movement-based interventions
(Brain Gym or similar models) and
using sensory input strategically dur-
ing specific activities or times of
day.

Neurofeedback: Focusing on the

electrical brainwave patterns in the
brain, neurofeedback therapy pro-
vides the brain with the necessary
“information” it needs to restabilize
brainwave patterns. This process of
“exercising the brain” allows for
more efficient sending of signals
from one neuron to the next. Im-
proved attention, processing speed,
and stabilization of emotions can
often be impacted by neurofeedback.

Neurofeedback therapy must be con-
ducted in the therapist’s office using

specialized technology. Typically,
the treatment must occur regularly
(twice weekly) for a period of time
(30-40 sessions) for maximal bene-
fit. Research suggests, however,
that for some symptoms, reduction
in symptoms and maintenance of
stable brainwave patterns can en-
dure long after treatment ends.

Auditory Processing or Therapeu-
tic Listening: For readers who re-
ceived the last issue of the
BRAINS Express, auditory proc-
essing disorders are often misun-
derstood and misdiagnosed. When
“the brain can’t hear” the informa-
tion accurately, the child misses
important details of language and
communication. Auditory process-
ing therapies utilize prescribed lis-
tening activities to “sound burst”
part of the brain that has been
missing or misinterpreting these
cues. Through repeated exposure
and practice, the brain learns to
better interpret auditory informa-
tion.

Behavioral Health: Assists the in-
dividual and family by reducing
stress levels and providing emo-
tional stability that decrease elec-
trical and chemical activity that is
unhealthy for the body and mind.
With poor interpersonal and emo-
tional health, there are clear physi-
cal and mental consequences. With
intervention, these can be mini-
mized to all for the process of CNS
recovery and balance.

Lxpress

Massage: The nerve endings in the
skin and experience of pressure against
the muscles send direct signals to the
brain. Various types of massage can
send a range of signals to the brain to
invigorate or calm.

Some form of vitamin supplements or
special diets: Maximizing the health of
the body is critical to maximizing the
effectiveness of the brain. Well-
balanced diets, certain vitamins and
minerals, omega-3 fatty acids, etc are
shown to improve the healing and
functioning of the brain. For children
with certain food allergies or sensitivi-
ties, a controlled diet may assist in
minimizing the allergic reactions and
help the child function better.

As Dr. Steven Pastyrnak recently
pointed out, everything needs to be
considered in balance with the possi-
bility for positive outcomes, cost, and
opportunities for change. Sometimes, a
risk is worth taking, sometimes not. To
make a good decision, talking between
multiple professionals and creating a
team to support the family system, par-
ents and children will likely result in
the best outcomes.
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Where the Rubber Meets the
Road: costs of intervention

We know that children can benefit
from intervention, maximizing the
potential of neuroplasticity. But how
to cover the costs of those interven-
tions is difficult within our current
medical insurance and educational
systems.

Families need to make active deci-
sions to live within functional means.
Children enjoy video gaming sys-
tems, fancy clothes, trips, cell
phones, etc. But the money saved
from buying the “latest and greatest”
can easily translate to many hours of
direct intervention for their children.
Furthermore, they can also learn
from the therapist how to use these
interventions in the home or other
environment. Insurance cannot be
expected to cover all the services a
child might need, so families need to
prioritize a child’s therapy needs in
the midst of other family budgets.

Also, every aspect of the system
needs to find a voice to mutually ad-
vocate and understand each other’s
limitations. It is impossible for insur-
ances to cover every type of inter-
vention, particularly if there is not
scientific evidence to prove efficacy,
as of yet. Similarly, the schools can-
not meet all of the unique needs of
children and families either. There-
fore, there needs to be balance and
communication. Presently, this is not
occurring effectively and the families
and children are paying the toll, often

feeling the interventions that
would be beneficial are not acces-
sible.

Without appropriate intervention,
the child/family struggles. This can
result in the whole system being in
chaos, children fall behind or ex-
perience depression, anxiety, social
isolation, drug/alcohol abuse;
families fight, divorce can occur,
children can be hospitalized and so
on. There is not an easy solution
for anyone. Parents need to priori-
tize, advocate, and try to find a
balance for possible options. Gov-
ernmental, educational, and thera-
peutic organizations need to help
protect against possible discrimina-
tion of child and family services.
And insurance carriers need to
converse to develop a viable sys-
tem, so that children/families can
have options for treatment.

Organizations like BRAINS, Helen
DeVos Children’s Hospital, Mary
Free Bed, and a few other organi-
zations in West Michigan are pro-
viding opportunities for insurance-
covered and self-pay lines of ser-
vice to help families receive mul-
tidisciplinary service in one loca-
tion. The Grand Rapids community
is also developing collaborative
networks to create a more mutually
shared voice for services. By try-
ing to avoid competition and work-
ing together, there are good
chances for collaborative care. But
governmental agencies, educa-

Lxpress

tional systems, organizations, insur-
ance panels, and families need to work
together, which is not often occurring
presently.

It is BRAINS’ mission to encourage
the dialogue, collaboration, and efforts
of all aspects of the community to-
gether. We believe that better under-
standing of the child’s functional abili-
ties can lead to more effective inter-
vention planning and that, by simulta-
neously accessing the best of what can
be offered in both educational settings
and clinical domains is necessary to
maximize the brain’s ability to im-
prove its functioning.
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Update on C.I.T.Y. Program

The CITY program has been estab-
lished in order to help those with de-
velopmental differences develop so-
cial and life skills. It focuses on
therapeutic interventions in the com-

munity and walking with people who

may need a nudge here or there in
order to “fit in” or get going on their

own. [ like to think of the CITY pro-
gram as where people learn the “how

2.9

to’s

of their therapy and group work.

I recently met with a young man who
told me that he knows all about social

skills, in fact he listed about 50 of
them right there in the restaurant.
However when I asked him if he
knew how to do those, he looked at

me in stunned silence. This is where

the CITY program looks to step in.
Since then, then young man and I

have spent time at local malls learning

how to read other people’s facial ex-
pressions and what they might be

Stop:
1. What is
2. What is
3. Wherne

Observe
| 1. Wh re e doi
| 2, Wh

3. Wh "
| 4. What do the people

Deliberate

J

feeling. Michelle Garcia Winner
(2005) calls this “perspective tak-
ing”. She writes:

“Perspective taking for the EPT
student might be considered ‘social
algebra.” It is not that they are
without the ability to consider
other people’s thoughts and emo-
tions, they just often need guidance
to consider, incorporate and react
to the information they are acquir-

ing.” (p.29)

Through various group outing, in-
dividual outings, and community
involvement we look to help peo-
ple with this “social algebra” in
today’s scary world. As we begin
to grow we look forward to peo-
ple’s, questions and input. This is
not a solo project where only one
voice in heard. The premise of the
program is that it is catered to the
individual and their needs. This
can only be accomplished by your
voice!

To the left is an example of things
that I may work on with a client.
The only difference is that we will
be in a public place and using these
skills as we learn them. For in-
stance, we may go into a store in
the mall and ask a sales clerk a
question, all the while working on
the steps in SODA [Stop, Observe,
Deliberate, Act]. Of course, these
can all be adapted to fit the client.
Feel free to use this as a helpful
tool for yourselves.

Lxpress

References:

Winner, Michelle G. Think Social!: A social think-
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If you have questions or comments
please feel free to contact Joe Schel-
ling, CITY Program Coordinator at:
JSchelling(@brainspotential.com.
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Summer Program:

We are excited about the 2nd Annual
BRAINS Summer Institute. The
Summer program is designed to help
children maintain, learn, and build
different skills during the summer
months. This includes programming
to help with movement and learning,
communication, social skills, and
other areas. For more information—
contact BRAINS, LLP or see:
www.brainspotential.com

Some Details:
Dates: June 23rd - July 31st, 2008
Children ages: 4 - 17 years old

Cost:

Four (3-hour) sessions $420.00
Five (3hour) sessions—$525.00
Six (3 hour) session—$630.00

lequivalent to $35.00 an hour for
fully licensed professionals or spe-
cial educators]

BRAINS

Summer Opportunity:

Do you want some time for your-

self? Is finding a babysitting for

your child with autistic spectrum
disorder difficult?

Well fear no more! [ am a Univer-
sity of Michigan Nursing student
wanting to help you this summer
take some time for yourself. I am
willing to work with your kids
over any time period to help you
get what you need to get done. I've
been working with children in Ann
Arbor at Mott’s Children’s hospital
and really want to carry over my
practice to Grand Rapids.

I will be available April 28" with
flexible hours working at $12 an
hour. Please feel free to e-mail or
call me with any questions or if
you would like to meet and learn
more. [ am willing to work any
day for any amount of time to fit
your needs.

Katie McKeiver
Kmacs@umich.edu
(616) 304-4949

Lxpress
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