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Å1998 ςintroduced to chiropractic 

Å2005 ς graduated LCCW 

Å2005 ς joined Specific Chiropractic Health 
Center in Connecticut 

Å2010 ς introduced to Neurofeedback and 
incorporated it into my office 

Å2012 ς Board Certified in Neurofeedback 

Å2015 ς Began teaching CEU seminars 

Å2016 ς Associate Fellow - BCIA 

Dr. Tom Woodman 



What are we going to learn?  
ÅReview brain development 

ÅDiscuss how important stimulation is to 
proper brain development. 

ÅLook at all the challenges that are 
affecting brain development today, and 
how this directly relates to the trends 
that we are seeing in society today 

ÅDiscuss how various therapies can help 
overcome many of the challenges that 
exist today. 



ÅLǘΩǎ ŦŀǎŎƛƴŀǘƛƴƎΦ 

ÅLǘΩǎ ǇŜǊǘƛƴŜƴǘ - neurological conditions are 
increasing at an alarming rate. 

ÅLǘΩǎ ƴƻǿ ōŜƛƴƎ ǘŀǳƎƘǘ ǘƻ ŎƘƛǊƻǇǊŀŎǘƛŎ ǎǘǳŘŜƴǘǎΣ 
and you will be left behind.  

Why we chose this seminar topic 



New BrainCore Neurofeedback Lab at Life 



ÅThe acceptance that the adult brain 
can experience neuroplastic change 
is relatively new. 

ÅUntil only recently, it was believed 
that the adult brain was hardwired 
and unable to restructure itself 

ÅAnd it was certainly the way of 
thinking back in 1958 when Pedro 
Bach-y-Rita had a stroke 

Early Discovery of Neuroplasticity 



Pedro Bach-y-Rita had a stroke at age 65 

ÅWas given 4 weeks of rehab and then 
told that he had reached maximum 
recovery.   

ÅWhen he was released, he was told that 
he ǿƻǳƭŘƴΩǘ see any further 
improvement. 

ÅHe was paralyzed and unable to speak.  

Early Discovery of Neuroplasticity 



ÅFortunately for Pedro, his Son George 
ς a  medical  student in Mexico ς was 
ignorant about stroke rehab. 

ÅHe thought that his father resembled 
an infant, so George provided 
stimulation that was consistent with 
what an infant receives.  

ÅAfter ƛƴǘŜƴǎŜ άƛƴŦŀƴǘ ǘǊŀƛƴƛƴƎέ tŜŘǊƻ 
fully recovered. 

Early Discovery of Neuroplasticity 



ÅBecause no imaging was available at the 
time, it was assumed that the damage was 
not significant ς regardless, he was 
considered a medical marvel.  

ÅPedro resumed his prior life, and started 
teaching again at age 68.  

ÅAt age 72, Pedro died of a heart attack 
while hiking in South America. 

Early Discovery of Neuroplasticity 



ÅHis other son, Paul ς a medical 
researcher ς requested that an 
autopsy be done.  
ÅThe autopsy revealed that 97% of the 
nerves running from his the cerebral 
cortex to his spine were destroyed. 
ÅThis was shocking, and his recovery 
defied conventional medical thought. 
 

But this where the story STARTS! 
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Early Discovery of Neuroplasticity 



ÅPaul Bach-y-Rita shifted his research 
following this discovery, and dedicated the 
remainder of his life to better understand 
neuroscience and how the brain worked. 

Å{ƛƴŎŜ ǘƘŜ ƭŀǘŜ мфслΩǎΣ tŀǳƭ Ƙŀǎ ōŜŜƴ ǇǊƻǾƛƴƎ 
that the brain is capable of significant 
change, regardless of age.  

 

Early Discovery of Neuroplasticity 



ÅWith the appropriate stimulation, the brain 
can not only increase its existing neural 
efficiency, but also recruit entirely different 
regions of the brain to overcome damage to 
other areas.  

ÅHe created devices that provided sensory 
ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ŀ ǇŀǘƛŜƴǘΩǎ ǘƻƴƎǳŜΣ ŀƴŘ 
somehow the brain began to interpret that 
information.  

 

Early Discovery of Neuroplasticity 



Bach-y-wƛǘŀΩǎ LƴǾŜƴǘƛƻƴǎ 



ÅGlove for Leprosy ς regain tactile discrimination 

ÅGlasses for blind people ς allowed them to see 
rudimentary images 

ÅA helmet for patients with vestibular damage ς this 
gave them balance and stability 

 

Bach-y-wƛǘŀΩǎ LƴǾŜƴǘƛƻƴǎ 



Paul Bach-y-Rita ς father of Neuroplasticity 

ά{ŜƴǎƻǊȅ {ǳōǎǘƛǘǳǘƛƻƴέ - ȅƻǳ ŘƻƴΩǘ ƭƻǎŜ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ 
see or hear or feel, but rather lose the connection 
between the specialized sense organs and the part of 
the brain best able to process that information. 





ÅHis works highlights the most important 
concept of neuroplasticity and brain 
development = STIMULATION 

ÅIf you get enough of the right stimulation to 
the brain, the brain could figure out how to 
process it.  

ÅThis concept applies to all brains young and 
old ς ȅƻǳ ŘƻƴΩǘ ƭƻǎŜ ǘƘŜ ŎŀǇŀŎƛǘȅ ǘƻ ƭŜŀǊƴ 
new things. 

Å .ǳǘΣ άŜƴƻǳƎƘέ ƻŦ ǘƘŜ άǊƛƎƘǘέ ǎǘƛƳǳƭŀǘƛƻƴ 
needs to be applied to the brain. 



Brain Overview 
Three parts of the Brain 

1. Brain stem 

2. Cerebellum 

3. Cerebrum 

 



Three Regions of the Brain 

ÅBrain stem ς Connects the brain to the spinal 
cord.  Controls automatic functions such as 
breathing, digestion, heart rate and blood 
pressure. 

ÅCerebellum ςControls coordination and 
balance. 

ÅCerebrum ς involved with memory, problem 
solving, thinking, and feeling. Controls 
movement.   

Brain Basics  



Brain Overview 
The cerebrum has 4 lobes 

1. Frontal 

2. Temporal 

3. Parietal  

4. Occipital 



Neurons ς Brain Cells 

ÅAre highly specialized cells used for communicating 
messages.   They are the basic working unit of the 
brain and nervous system.  

ÅNeurons are involved with information triggered by 
our experiences.  

Neuroglial Cells ς  

Åprovide support for the neuron 

Åhelps maintain the environment 

Årecently discovered to play a role in neuroplasticity. 

 

 

The brain consists of nerve cells, 
and then cells that support nerve 
cells.  



Neurons ς Cell body, axon and dendrite.   

An electrical signal travels down the axon and causes the 
release of neurotransmitters from the presynaptic 
terminal which have affects on the post-synaptic 
receptors.  

 

 
 

 

Neurons create an electro - chemical event  



Neuroglial cells play an integral role in 
supporting neurons ς 4 types 
 

ÅEpendymal ς  

ÅOligodendrocytes ς  

ÅMicroglial ς  

ÅAstrocytes ς  

Brain Basics ï Neuroglial Cells  



ÅNeuroglial cells ς have 4 
main functions: 
ÅTo supply nutrients 

and oxygen to 
neurons 
ÅTo insulate one 

neuron from another 
ÅTo destroy pathogens 

and remove dead 
neurons.  
ÅTo surround neurons 

and hold them in 
place 
 

 

Brain Basics ï Neuroglial Cells  



Brain Information  

ÅEstimated that there are 86 billion 
neurons in the brain, and at least an 
equal amount of neuroglial cells. 
Å97% of all these neurons are created 
while in utero starting at day 18. 
ÅThese 86 billion neurons form over 5 
trillion connections ς or synapses ς to 
one another. 
Å83% of those synapses are formed 
within the first 2 years of life.  

 

 



Cellular Composition of the Brain  

Åά²ƘƛǘŜ ƳŀǘǘŜǊέ is mostly comprised of fat in the 
form of myelinated cell axons. 

ÅάDǊŀȅ aŀǘǘŜǊέ ς collection of neuron cell bodies, 
axon terminals and unmyelinated axons in the 
brain 



Brain Development Overview 

Looking at how the brain develops 
will help us understand how 

neuroplasticity works 



Early Brain Growth -  Neurogenesis  

Populating the 
brain with 
neurons 



ÅThe human brain goes 
through a period of 
explosive growth while in 
utero ς beginning just 18 
days after fertilization.  

Å97% of 86 billions cells in the 
adult brain were created 
before birth 

ÅAt its peak development, the 
brain is creating 250K to 1 
million neurons per minute 

Early Brain Growth  



ÅAfter birth, the first few years of life are a 
discovery period. 

ÅThose neurons created while in utero are lying 
around waiting to be connected to one another. 

ÅThese connections form networks in response to 
the stimulation that you receive. 

Early Brain Growth  



Brain Development ς Neuroplasticity 
Increasing networks 

ÅNeurogenesis is the process of creating new 
neurons ς most of this occurs in utero.  

ÅSynaptogenesis ς creation of new connections 
between neurons. 

Decreasing Networks 

ÅSynaptic Pruning ς Elimination of undesired or 
obsolete networks. 

All of these processes are types of Neuroplasticity 

 

Goal is it to improve efficiency based on demand. 



Brain Development ς Concepts to 
Understand 

The majority of neuroplastic change that occurs 
after birth involves changes to existing neurons.  
ÅIncreasing synapses 

ÅIncreasing post synaptic receptors 

ÅIncreasing the amount of Neurotransmitters released 

ÅIncreasing the thickness of the myelin sheath 

These changes are often the result of repeated 
stimulation that you receive, and represent an attempt 
by the brain to be more efficient at handling the 
sustained demand that this repeated stimulation 
provides.  

These changes form networks that grow in response to 
the stimulation you do ς ƻǊ ŘƻƴΩǘ ς receive. 



ÅThere is a fundamental difference 
between younger brains and older 
brains. 

Å¢ƘŜ ƛƴŦŀƴǘ ŀƴŘ ŎƘƛƭŘΩǎ ōǊŀƛƴ ƛǎ designed 
to ƭŜŀǊƴΣ ǿƘŜǊŜŀǎ ǘƘŜ ŀŘǳƭǘΩǎ brain is 
designed to perform. 

ÅThis is why children learn faster than 
adults. 

Understanding Critical Periods  



Understanding Critical Periods  

¢Ƙƛǎ ƛǎ ƭŀǊƎŜƭȅ ŘǳŜ ǘƻ ά/ǊƛǘƛŎŀƭ tŜǊƛƻŘǎέ ƻŦ 
development. 

Å!ƭǎƻ ŎŀƭƭŜŘ ά5ŜǾŜƭƻǇƳŜƴǘŀƭ tƭŀǎǘƛŎƛǘȅέ 

ÅThe brain is programmed to develop at 
certain times, and stimulation will have a 
greater effect on the brain during this time. 



Early Brain Growth  

ÅCritical periods of development are 
seen in all species, and they often close 
early in life.  

ÅGeese ƘŀǾŜ ŀ άŎǊƛǘƛŎŀƭ ǇŜǊƛƻŘέ between  
13 and 16 hours of their life when they 
will bond to the central figure present in 
its life.  



Angelo D'Arrigo 
 

Konrad Lorenz 
 



Early Brain Growth  
ÅReceiving stimulation during critical periods of 

development is crucial for brain development 

ÅLong understood that sight, hearing and speech 
have critical periods of development. 

ÅBut recent research suggests that critical periods 
ƻŦ ŘŜǾŜƭƻǇƳŜƴǘ ŜȄƛǎǘ ŦƻǊ άŎƻǊǘƛŎŀƭ ǘƘƛŎƪƴŜǎǎέ ŀǎ 
ǿŜƭƭ ŀǎ ŦƻǊ άŜƳƻǘƛƻƴŀƭ ǊŜƎǳƭŀǘƛƻƴέΦ 

ÅLŦ ŀǇǇǊƻǇǊƛŀǘŜ ǎǘƛƳǳƭŀǘƛƻƴ ƛǎƴΩǘ ǇǊƻǾƛŘŜŘ ƛƴ ŜŀǊƭȅ 
childhood, then less of this development occurs. 

ÅThe scary part of this is ǘƘŀǘ άƛǎǎǳŜǎέ ŘƻƴΩǘ 
present themselves until adolescence ς 10 years 
AFTER that critical period has closed! 

 



After birth: 

ÅThe main event from a 
neurological 
perspective is neurons 
connecting to other 
neurons. 

ÅThis is called 
Synaptogenesis ς and 
this is what is mostly 
occurring during the 
first few years of life.  

Early Brain Growth  



Å83% of synaptogenesis occurs after birth, 
and with majority of this occurring between 
0-2 years. 

ÅAt its peak, 40,000 synapses created every 
second ς 5 trillion in the adult brain.  

ÅSome neurons can connect with 200,000 
other neurons 

 

Early Brain Growth  



ÅConnections between 
neurons occurs when 
stimulation is provided.  

ÅRepeated stimulation will 
increase the connections 
and begin to form 
rudimentary networks that 
are expanded throughout 
life Ґ άǳǎŜ ƛǘ ƻǊ ƭƻǎŜ ƛǘέ 

ÅThese connections are 
strengthened the more they 
are utilized.  

 

 

Early Brain Growth  



The repeated stimulation 
increases efficiency 



ÅDifferent stimulation is essential for maximal 
brain development. 

ÅάtƘȅǎƛŎŀƭ {ǘƛƳǳƭŀǘƛƻƴέ ƛǎ ǘƘŜ ǳǘƛƭƛȊŀǘƛƻƴ ƻŦ 
physical objects that can contribute to proper 
brain development ς Legos, Blocks, etc. 

Åά{ƻŎƛŀƭ {ǘƛƳǳƭŀǘƛƻƴέ ƛǎ ǘƘŜ ŜȄǇƻǎǳǊŜ ǘƻ ǇŜŜǊǎ 
and adults that can help that child 
communicate, get along with others and gain 
self confidence. 

 

All of these contribute to proper brain 
development. 

Early Brain Growth  



Key Point  

ÅStimulation Drives Neuroplastic Change 
ÅWhen excessive stimulation is placed on 
the brain, the brain will attempt to 
increase its efficiency at being able to 
better handle that stimulation. 
ÅIt will restructure itself so that that 
neurological event can happen more easily 
in the future. 
ÅMost of this neuroplastic change involves 
remodeling existing neurons, not creating 
new neurons.  



Competitive Elimination 

Another way to improve 
network efficiency it to 
eliminate obsolete synapses, 
neurons and networks  

ÅThis is called synaptic pruning 

ÅThis can be selective disuse, or 
the result of damage or injury 

ÅSometimes referenced as 
άŎƻƳǇŜǘƛǘƛǾŜ ŜƭƛƳƛƴŀǘƛƻƴέ 

ÅAlso been referred to 
ά5ŀǊǿƛƴƛǎƳ ƛƴ ƻǳǊ ōǊŀƛƴǎέΦ  



²ŜƭƭΣ ȅƻǳ ǎŜŜΣ bƻǊƳΣ ƛǘΩǎ ƭƛƪŜ ǘƘƛǎΦ ! ƘŜǊŘ ƻŦ 
buffalo can only move as fast as the slowest 
ōǳŦŦŀƭƻΦ !ƴŘ ǿƘŜƴ ǘƘŜ ƘŜǊŘ ƛǎ ƘǳƴǘŜŘΣ ƛǘΩǎ ǘƘŜ 
slowest and weakest ones at the back that are 
killed first. This natural selection is good for the 
herd as a whole, because the general speed 
and health of the whole group keeps improving 
by the regular killing of the weakest members. 
In much the same way, the human brain can 
only operate as fast as the slowest brain cells. 
Now, as we know, excessive intake of alcohol 
kills brain cells. But naturally, it attacks the 
slowest and weakest brain cells first. In this 
way, regular consumption of beer eliminates 
the weaker brain cells, making the brain a 
faster and more efficient machine. 
 
And that, Norm, is why you always feel smarter 
after a few beers. 
 

Competitive Elimination  



Pruning is also the process that removes 
faulty or damaged neural connections.  

We make many more synapses early in life 
than we will need during our adult life.  We 
eventually will prune these away.  
 



ÅAfter the first years of explosive 
growth, adolescence is the next 
stage of brain development. 

Åά¦ǎŜ ƛǘ ƻǊ [ƻǎŜ ƛǘέ  

Åά¦ǎŜŘ ƴŜǘǿƻǊƪǎέ - often 
develop thicker myelin layers so 
that the brain can communicate 
faster. 

Åά[ƻǎǘέ bŜǘǿƻǊƪǎ ς ƎŜǘ άtǊǳƴŜŘέ 

Å This process is essentially 
remodeling the brain based on 
the demand that it has received. 

 

The Adolescent Brain 


