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Vulnerability and resiliency to life's inevitable 
trauma: Neurotherapy in the treatment of PTSD 

I t is difficult to live life without 
experiencing some degree of 
emotional trauma. Many people 

grow up in dysfunctional family 
environments. The school years, although 
filled with potential excitement, challenge 
and self-exploration, can also feature 
social challenges and ample opportunity 
for disappointment and failure. Adult 
life brings the prospects of a meaningful 
career, committed partnership and 
joyful family life, but sometimes jobs are 
abruptly lost, partnerships are abandoned, 
unexpected illnesses arise and children 
become the source of great distress and 
worry. As we age, health concerns become 
prominent, physical decline can lead to 
increased loss or disability and the death 
of a spouse or dose friends can become 
overwhelming. Anywhere along the way, 
we may suffer an unexpected accident 
or injury. We may become the victim 
of a violent crime or natural disaster. 
We may lose our savings or our family 
relationships. 

Defining PTSD 
Posttraumatic stress disorder (PTSD) 

can occur after exposure to a single or 
repeated traumatic event that results 
in a significant emotional reaction 
involving intense fear, helplessness, 
horror or threat of serious bodily injury 
or death. Traumatic events may be 
witnessed, directly experienced or have a 
consequential impact on one's life, such 
as being left homeless after a fire or flood. 
Major traumas include murder, rape, 
assault, robbery, war, natural disaster 
and abuse. Other traumas include the 
unexpected death of a loved one, the 
loss of a job (especially being fired), a car 
accident, severe illness, hospitalization or 
surgery, divorce, bullying, a hostile work 
environment and living in a stressful 

psychosocial environment, as occurs 
in family systems in which domestic 
violence or alcoholism is present. 

Why is it then that only some 
individuals exposed to severe traumatic 
events go on to develop PTSD? Why 
is it that what appears to be a minor 
traumatic event can sometimes have a 
more devastating consequence than a 
major traumatic event? How does early-
life experience affect one's vulnerability 
and resiliency in relation to PTSD? What 
are some of the emotional, behavioral 
and cognitive effects of PTSD? How does 
PTSD affect neurological functioning? In 
what ways may some of the conventional 
treatments for PTSD fall short? How 
might the addition of neurotherapy 
interventions (biofeedback and 
neurofeedback) improve treatment? 

A predisposition to PTSD 
It appears that the risk of developing 

PTSD can begin early in life for some 
individuals. Allan Schore, in his work 
on the neurological basis of attachment, 
suggested that a poor, inadequate or even 
misattuned relationship with a primary 
caregiver can significantly inhibit a 
child's developing nervous system and 
set the stage for the child's ability to 
self-regulate, play, be curious, attach to 
others and, later, to soeiali7e, engage in 
sexual behavior and care for his or her 
own children. It is the mother who acts as 
the "accessory cortex" to help mirror and 
teach healthy emotional and physiological 
self-regulation. 

Furthermore, research by Martin 
Teicher on adults who survived childhood 
abuse found altered functioning in 
the limbic system, which is the brain's 
emotional center. The checklist scores 
for limbic abnormality were 38 percent 
higher in adults who were physically 

abused as children in comparison with 
adults who reported no childhood abuse. 
The ch._klist  scores were 49 percent 
higher for those who had been sexually 
abused. Those who had experienced both 
physical and sexual abuse had checklist 
scores that were 113 percent greater than 
individuals reporting no abuse. For adults 
who survived abuse as children, dealing 
with life's challenges and emotional 
traumas can be extraordinarily difficult. 

Other factors affecting individual 
response to trauma include the person's 
general stress load, experience of other 
losses, previous exposure to trauma, 
coping skills and support system, and 
the characteristics of the trauma itself. 
Overwhelming and chronic stress triggers 
a neuroendocrine (brain-hormonal) 
response that is intended to defend 
against threat but instead floods the 
nervous system with glucocorticoids, 
or cortisol. Persistent states of chronic 
physiological hyperarousal negatively 
affect mood, increase inflammation, 
exhaust the immune system, disrupt 
digestion and decrease the production 
of thyroid hormones that modulate 
metabolism and other systems of general 
physiological regulation. This results 
in the experience of anxiety and fear, 
even when the environment is "safe." In 
addition, repeated experiences of loss and 
exposure to trauma trigger more distress 
and cause eventual exhaustion. 

The particular characteristics of the 
trauma can also have a greater or lesser 
impact. Most debilitating are those 
traumas that are unexpected, are quickly 
triggered, are frequently triggered, allow 
no time for preparation, are intensely 
threatening or cruel, create greater 
powerlessness, last longer and take a 
longer time from which to recover. 
Individuals with less effective coping 
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skills and a nonexistent or nonresponsive 

support system are at greater risk. Those 

who can find some positive meaning 

in the event, utilize strong values and 
beliefs, possess self-regulatory coping 

skills (diaphragmatic breathing, relaxation 

training, rational thinking, exercise, 

balanced diet, good sleep hygiene, etc.) 

and have an available and responsive 

support system will fare much better. 

Stephen Porges' work on the polyvagal 

theory promoted the vital role of the 
"social engagement system" in stimulating 
healthy self-regulation through 

interpersonal connection, eye gaze and 

soothing prosodic speech. The value of an 

accessible and responsive support system 

cannot be underestimated. 

PTSD's effects on 
neurological functioning 

Trauma's impact on the brain and 

neurological functioning is significant. 

It has been found to affect the limbic 

system, executive function, hemispheric 

communication, gene expression and 

the brain's electrical activity. These are 

important to understand because they 

illustrate the physiological consequences of  

trauma and point to the vital importance 

of interventions at the neurological level. 
Although psychiatry and medication 
attempt to chemically manage these 
consequences, only neurocounseling 

techniques have the potential to re-

establish — or, in some cases, establish 

for the first time — healthy cognitive and 
physiological self-regulation. 

The limbic system, described as 
the "emotional brain," is primarily 
responsible for managing our emotional 
reactions to the environment. When 
threatened, it triggers a "fight, flight 
or freeze" response to help ensure our 

survival. Located in the middle of the 

brain, its two primary components are 

the amygdala and the hippocampus. 

When danger is perceived, the 

amygdala triggers a release of hormones 
to prepare the body for protective 

action. It is primed to react stronger to 

emotionally charged events than to day- 
to-day occurrences. Furthermore, because 
it is immune to the impact of stress, it 

may continue to "sound the alarm," even 

when no real threat is present. This can 

be seen in the classic hypervigilance and 

hyperarolisal of PTSD. 

The function of the hippocampus 

primarily involves memory. It records 
current experience and retrieves related 
memories from the cortex to help 
determine what kind of response a given 

event warrants. The hippocampus, 

however, is vulnerable CO the effects 

of stress, and its physical volume 

and function decrease under chronic 
exposure. This can inhibit the ability of 
the hippocampus to distinguish between 

past and present memory, resulting 
in inappropriate interpretation of 
environmental threat. This explains why 
photos or narrative reports of trauma can 

trigger anxiety and panic in people with 
PTSD. Even photos that are not related 

to the trauma can trigger intense fear 

reactions. 

The executive functions are generally 

described as the higher functions or 
the "seat of thinking capacity." They 

are responsible for learning, problem-
solving, decision-making, impulse 
control and emotional regulation. Of 

particular importance is the role of the 
ventromedial prefrontal cortex, which has 

also been found to have decreased volume 

and function when exposed to chronic 
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stress. As a result, its ability to regulate 
the negative emotional responses of the 
amygdala is reduced, meaning intense 
feelings such as fear, anger, anxiety 
and distress are harder to moderate. In 
cases of PTSD, the executive functions 
and capacity for reason are typically 
overwhelmed by the amygdala's emotional 
expression. 

Additional research by Teicher has 
found that trauma also inhibits the 
brain's hemispheric communication. His 
research showed that the volume of the 
corpus callosum, which connects the 
right and left hemispheres of the brain, 
was 17 percent less in children who had 
been abused than in children who hadn't 
experienced abuse and 11 percent less 
than in a non-abused psychiatric sample. 

This decrease in size causes less 
integration of the brain's major 
informational pathways. The right 
hemisphere is generally involved in 
emotional experience, sense of safety and 
interpersonal connection, and problems 
with the right hemisphere result in 
anxiety. The left hemisphere is often 
associated with language and rational 
thought. Electroencephalograms, a  

measure of the brain's electrical activity, 
have found generally decreased activity in 
the left hemisphere, predisposing persons 
with trauma toward withdrawal and 
depression. 

PTSD also affects genetic expression 
and blood proteins. Michael Meaney, 
in one of the first studies of its kind, 
found that adults who had been abused 
as children showed a downregulation 
(decreased rate of gene expression) of 
the gene NR3CI. Cortisol binds to this 
glucocorticoid receptor, which is critical 
to the stress response pathway. This 
suggests that the brains of individuals 
who have been abused may become more 
susceptible to the effects of stress. 

As previously noted, stress can affect 
the hippocampus, the ventromedial 
prefrontal cortex and the corpus 
callosum, giving the amygdala relatively 
unfettered expression of the fight, flight 
or freeze response. Tariana  Falcone of the 
Cleveland Clinic further found that in 
cases of emotional trauma, the level of 
a protein in the blood called S100B was 
as high as it would be for patients who 
had suffered severe concussions. This 
suggests that childhood emotional trauma 

can cause inflammation — an additional 
consequence of the stress response —
comparable to that experienced with a 
head injury and can lead to long-term 
cognitive dysfunction and memory 
problems. 

Finally, PTSD has also been found 
to decrease the brain's local, regional 
and global electrical activity. As 
previously noted, overall activity in 
the left hemisphere has been found 
to decline, likely increasing the risk 
of withdrawal and depression. In 
addition, long-range communication 
between the executive functions and the 
limbic system are decreased, inhibiting 
behavioral, emotional and cognitive self-
regulation. Of particular note, PTSD 
is the cause of one-third of attention-
deficit/hyperactivity disorder (ADHD) 
diagnoses. 

Local decreases have also been found at 
the vertex of the sensory motor strip and 
at the left occipital lobe. These areas are 
responsible for physical and perceptual 
calming and visual memory processing. 
The specific brain wave patterns 
identified as trauma markers include 
decreased alpha waves (waves that denote 
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New Edition! 
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Multiple Roles and Responsibilities, Third Edition 

Barbara Herlihy and Gerald Corey 

"This refreshing book employs clear, 
critical thinking in addressing the 
complexities of boundaries and dual 
relationships. A unique contribution, it is 
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and care rather than fear and ignorance." 

—Ofer Zur, PhD 
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calm and focus), decreased sensory motor 
rhythm (physical and perceptual calming) 
and a theta-beta ratio in which theta 
(reflective, meditative activity) is too low 
relative to beta (active problem-solving). 
These distinct patterns point to specific 
neurofeedback intervention strategies. 

Conventional treatment for PTSD 
In a review of conventional treatments 

for PTSD in his newest book, The 
Body Keeps the Score, psychiatrist Bessel 
van der Kolk outlines the relative 
strengths and weaknesses of cognitive 
behavior therapy (CBT), systematic 
desensitization, exposure therapy, somatic 
re-experiencing, yoga, eye movement 
desensitization and reprocessing 
(EMDR), and neurofeedback. 

Van der Kolk suggests that rationally 
processing thoughts and feelings, as 
done in CBT, does not address the body 
issues associated with PTSD. At the 
same time, re-exposure without sufficient 
physiological calming, as experienced 
in general desensitization or exposure 
therapy, can be retraumatizing. He writes 
with some appreciation for the value of 
"getting in touch with body sensations 
and releasing them" during somatic re-
experiencing, such as through shaking, 
crying or other physical release. He also 
notes the usefulness of "reinhabiting the 
body" through the rigorous and regular 
practice of yoga. He further describes 
EMDR as a technique to "unfreeze neural 
pathways." By moving the eyes back and 
forth, similar to what happens in REM 
sleep, short-term memories can be moved 
to long-term memory, and the right-brain 
hemisphere (body sensations, nonverbal 
subconscious and nonlogical reasoning) 
can be integrated with the left hemisphere 
(verbal, conscious from context and 
logical reasoning). 

He also speaks enthusiastically about 
the value of neurotherapy, explaining that 
heart rate variability helps to synchronize 
breathing and heart rate to counteract 
the amygdala's fight, flight or freeze 
response. Likewise, he is a proponent of 
neurofeedback, which, he writes, alters 
the "circuits of thought and perception" 
by directly changing the rhythm of the 
brain's electrical activity. 

Citing his own research, van der 
Kolk reported a "40 percent drop in 
PTSD scores" for a sample of treatment-
resistant clients after only 20 sessions of 
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neurofeedback as compared with a wait-
list control group. He noted this as a "far 

larger result" than most published clinical 

trials of other treatments for PTSD, 
especially considering the clients were 

from a treatment-resistant population. 

He concluded, "Neurofeedback is a 

powerful treatment for traumatic stress" 

and said effective intervention for 

PTSD "must include a physiological or 

body component." (Note: To access the 

American Counseling Association's on-

demand webinar with van der Kolk, go 
to counseling.org/continuing-education/  
webinars and scroll to "The Body Keeps 

the Score.") 

The value of neurotherapy 
Neurotherapy for PTSD involves both 

a bottom-up and top-down intervention 

strategy. From the bottom up, heart rate 

variability training uses diaphragmatic 

breathing to synchronize slow, deep 

breathing with a steady but lowered heart 
rate. These results indicate increased 

oxygenation, which is a parasympathetic 

autonomic response and a physiological 

state of calm recovery that counteracts the 

amygdala's fight, flight or freeze response. 

Preliminary research by Gabriel Tan on 

veterans with PTSD found that heart rate 

variability training plus treatment as usual 

(TAU) significantly increased the heart 

rate variability and decreased symptoms of 

PTSD, while TAU had no effect on heart 

rate variability or symptom reduction. 

Eugene Peniston's early research on 

neurofeedback for PTSD in veterans 

found an 80 percent reduction in 

panic attacks for the research group 

who received 30 half-hour sessions of 

neurofeedback and skin temperature 

training, while all of the control group 

relapsed within 30 months. Later research 
found that children with attachment 

trauma who were given 20 sessions of skin 

temperature training and neurofeedback 
experienced a significant increase in 

peripheral skin temperature (an indication 

of a parasympathetic response), increased 

sensory motor rhythm (physiological 

and perceptual calming) and decreased 

symptoms of PTSD. 

Siegfried and Susan Othmer, reporting 

on the use of neurofeedback in 400 cases 
of PTSD, found a 75 percent reduction 
in flashbacks, an 80 percent reduction in 
panic attacks, a 70 percent reduction in 

agitation/irritability, a 75 percent reduction 

in anger and an 80 percent reduction in 

anxiety and depression. Other research 

on neurofeedback has indi cated improved 

cognitive functioning; reduced symptoms 

of ADHD; significant decreases in 

addiction, medication use and relapse rates; 

and marked improvements in emotional 

and behavioral regulation. Neurofeedback 

has also been found to increase the quality 
of sleep, improve drearninz  and strengthen 

the ability to process unresolved emotional 

material. In addition, individuals with 

addiction and unreso!-:-....d rauma decreased 

their addiction relapse rates from 80 

percent to 20 percent after participating in 

a traditional 12-step addition treatment 

program and neurofeedba± training. 

In short, neurofeedback assisted in the 

restoration of a healthy 	system, 
emotional regulation and improved limbic 

and executive function communication. 

Conclusion 
Van der Kolk suggests that half the 

human race has experienced a significant 

childhood trauma and that we live in a 

state of complete denial, dissociation,  

freeze or numbness. Perhaps this is true, 
but when one considers the inevitable 
losses, failures and tragedies that life 

often holds, it becomes difficult to 
imagine any of us escaping some 
degree of trauma and its accompanying 

neurological dysregulation unless we 

possess an adequate set of self-regulation 
(resiliency) skills. Treatment strategies 

for PTSD have evolved from CBT and 
somatic experiencing to EMDR and 

neurotherapy, with the most effective 
strategies engaging both the body and the 
mind. Neurocounseling builds this bridge 
across the two components of the self. 

Lori Russell-Chapin and Laura 

K. Jones serve as co-editors of the 

Neurocounseling: Bridging Brain and 

Behavior column. Contact them with 

comments, questions or ideas for future 

columns at lar@fimaiLbradky.edu  and 

ljones3@unca.edu, respectively.. 

Ted Chapin is a licensed clinical 

psychologist and licensed 

marriage and family therapist 

who is board certified in 

neurofeedback. He is the founder 

and president of Chapin & Russell 
Associates, a private counseling 
and consulting group practice 

in Peoria, Illinois, and the 
Neurotherapy Institute of Central 
Illinois. Contact him at tedc@ 
rms4solutions.com . 
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An action plan for counselors in tough professional times. 

The field of psychotherapy is in trouble. Total US spending on psychotherapy 

has declined by 33%. Fewer clients are coming to therapy, and those who do 

are attending fewer sessions and paying less for them. Counselor salaries are not 

keeping up with inflation. Meanwhile, education and training costs keep rising. 

Saving Psychotherapy is an action plan for the 
individual therapist. It details the simple steps 

you can take right now to improve your own 

practice while helping rescue the field as a whole. 
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