Brain Consequences
of Early Trauma
What the science is telling us
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It has become apparent in the past few years that adverse childhood
experiences contribute to significant adverse consequences later in
life. We are now beginning to understand the reasons why this is so.
Recent research shows that the brain develops in a markedly altered
fashion when exposed to adverse or abusive environments. This
presentation is intended to provide a brief overview of how this occurs.
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“Why can’t
anyone figure
out why I feel
this way?”

First Recognized
Patterns of Presentation
in Practice Setting

A common question heard by many health care providers is “Why can!t
anyone figure out why I feel this way?” The patient!s complaints are not
easy to explain. Often multiple providers have gone through multiple
xrays, scans, lab work, procedures - sometimes repeatedly - without
finding a diagnosis. These scenarios are frustrating for both patient
and provider.

For myself, I started hearing stories about bad things happening in
peoples! lives when I first entered private practice in 1980. I
encouraged patients to tell me how those experiences affected them.
Soon, the patterns began to establish themselves. It became very clear
that life experiences played themselves out in many medical
presentations.

Life Experiences Contributed to Medical
Presentations

Vince Felitti’s Work
Supports Relationship Between Abuse and Medical
Conditions

In order to understand why the relationship between harmful life
experiences and ill health may be true, let!s first reflect on the work of
Dr. Vince Felitti.
His work on the Adverse Childhood Experiences studies (ACEs)
supports the relationship between abuse and many adult medical
conditions.
The next slide depicts a number of graphs. The graphs will be
presented quickly in an overlapping fashion. Rather than go into detail
about each graph, I will just let you get the general idea. In every slide
there is a strong relationship between number of ACE's and health

There is a consistent relationship between number of
adverse childhood experiences and a host of adverse health
related outcomes. The bottom line is that early childhood
environment has a major impact on long term health, healthrelated behavior, longevity, and risk for future violence.

Taking this a step further, the “COLEVA” concept was born.
COLEVA stands for “Consequences or correlations) of
violence and abuse.”

“COLEVA”
This comes from the ACE!s studies, literature reviews, and
the thousands of anecdotes from my practice. It is intended
to show the wide ranging impact on health care as a result of
any lifetime exposure to violence.

Consequences of
Lifetime Experiences
of Violence and Abuse

Known and Suspected Consequences of
Lifetime Experiences of Violence and Abuse
"COLEVA"
Chronic low back pain
Increased risk of any
fracture

Traumatic injuries

Neck strain radiculopathy

Opthalmology

Orthopedics

Complex regional pain

Seizures

Double vision

Dizziness
Ruptured TM

Oxytocin-vasopressin
Endocrine

Rheumatology

Auto-immune disorders

Nasal Fractures

ACTH-Glucocorticoids

ENT
Mandible fractures

Prolactin

Rheum. Arthritis

Pseudoseizures

TMJ disorders

Increased risk of HIV

Dizziness/
lightheadedness

Hepatitis B and C

Infectious disease

STIs

Syncope

Chronic fatigue

Neurological

Altered sensations
Primary CVA -strangle

Transient blindness

Elevated T3levels

Fibromyalgia
Chronic fatigue

Chronic Daily Headaches

Obesity

Eating disorders

Transient amnesia

Anorexia
Bulemia

Urethritis

Increased risk of CVA

Secondary to high risk
behavior

General

Sleep disorders

Insomnia
Hypersomnia

Bladder dysfunction
Risk of experiencing
violence and abuse

Prostatitis
GU
Epididymitis
Frequent bladder
infections

TMJ Disorders
Increased caries

Bruxism

Risk of perpetrating
violence and abuse

Interstitial cystitis

Cardiovascular

Gingivitis
Poor dental hygiene

Gastritis

Palpitations

Dental

Unexplained vomiting

Atypical chest pains

Pancreatitis

Increased risk of CAD

Dental abscesses
Increased tooth
extraction rate

Liver disease
Gastrointestinal
Irritable bowel syndrome

Unexplained pruritis
Avoidance of dental care

Chronic abdominal pain

Chronic or recurring
urticaria

Depression

Consequences
of Lifetime
Abuse

Chronic excoriation picking

Anxiety
Panic disorder

Increased STIs

Encopresis

Teen Pregnancies
Spontaneous
Abortion

PTSD

Therapeutic

Alopecia Areata
Bipolar disorder
Cutting and other self inflicted injury

Infertility
Neurodermatitis

Premenstrual dysphoric
disorder

Delusional Parasitosis

Pelvic inflammatory
disease

Suicide/suicidal attempts
Aggression/anger
problems

Preterm labor and low
birth weight

Mental Health

Agorophobia
Alexithymia

Hyperemesis
gravidarum

Alcoholism

Munchausen's syndrome
Illicit drug use

Somatization syndrome

Decreased helmet use

Schizophrenia

Post-partum depression
Behavioral issues

Anorgasmia
Sexual dysfunction
Multiple medication
intolerance

Reduced compliance
with medication and
treatment

Allergies
Promiscuity

Choking sensation globus

Hypersexual
Unnecessary surgical
procedures

Environmental
sensitivites

Less frequent self-breast
exam

Hoarding

Real

Respiratory/pulmonary

Surgery

Increased risk of lung
cancer
Hyperventilation/dyspnea

Increase risk of cervical
cancer

Increased surgical
procedures in general

Asthma exacerbation
COPD

Increased risk of Csection

Ob-Gyn

Decreased seat belt use

Hallucinations

Prolonged labor
Greater need for
medication

Complications of labor
and delivery

Tobacco use

Dissociative disorders
Obsessive -compulsive
disorder

Perceived

GERD

Chronic pelvic pain

Dermatology

Alopecia - tricotillomania

ALthough this slide may be hard to reaad, it shows all body sytems or
medical disciplines, and the many clinical presentations or difficulties
under those categories. It is clear that, no matter what the field of
expertise in health care, all providers will see the health consequences
of abuse.

More complications from
surgery
Higher rate of surgical
failure

David McCollum, January
2009

Dyspareunia
Vulvodynia
Vaginismus

Early menopause

Altered ovarian function

Despite all of this, the question remains - why does this happen?
Is there a good explanation to support what seems to be the case?

Why Does This
Happen?
Is there an explanation?

This is where the new evidence on brain development comes in to
play. Science now shows us what happens to brains when people are
exposed to repeat trauma and other stressful events.

Concept: Brain
Consequences of
Early Trauma

Anatomic Background
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We!ve already detailed the various adverse childhood experiences.
Now we will look at how these experiences change the brain itself.
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Areas of the brain affected by adverse experiences are:

Areas Affected by
Adverse Experiences

The limbic system
The hypothalamic - pituitary- adrenal or HPA axis.
The corpus callosum
THe cerebellar vermis
the Prefrontal cortex
The ventricles
THe brainstem
ANd the temporal lobes

• Limbic System
• HPA axis
• Corpus Callosum
• Cerebellar Vermis
• Prefrontal Cortex
• Ventricles
• Brainstem
• Temporal Lobe

The limbic system is made up of several components in the
brain. Together, they are involved in emotions, motivation,
and emotional association with memory. We will focus on the
components outlined in red.
Emotions and
Memory

Structural Changes

Memories,
Emotions,
Spatial
White Matter
Orientation
Connections
Between
Hemispheres

Hippocampus
• Hippocampus
Corpus
Callosum
Callosum
• Corpus
Controls
Muscle Tone,
Lateral Ventricles
Ventricles Coordination
• Lateral
Reinforcement
Vermis
Cerebellar
Vermis
Learning
• Cerebellar
Arousal, Fear,
Putamen
Aggression
• Putamen
Amygdala
• Amygdala

Through specialized MRI techniques and other new measuring
methods, we see changes in the following:
The hippocampus, again which deals with memories, emotions, and
spatial orientation,
The corpus callosum, which is the white matter connections between
the hemispheres of the brain - essentially providing communications
between the two sides.
The lateral ventricles are simply fluid filled spaces that help to provide
cushioning for the brain and production of spinal fluid.
The cerebellar vermis controls muscle tone and coordination.

Physical or
Psychological Threat
Locus Coeruleus
Sympathetic Nervous System
Norepinephrine
Seratonin
Dopamine
Amygdala

Physical or Psychological Threat
Hypothalamus Hippocampus
CRF
Anterior
Pituitary
ACTH

Inhibits ACTH

The locus coeruleus is in a very primitive part of the brain.
When the individual experiences a sense of physical or
psychological threat, it is the locus coeruleus that is involved
in the initial response. It stimulates the sympathetic nervous
system, which in turn signals the limbic system, in particular
the amygdala, through the neurotransmitters,
norepinephrine, seratonin and dopamine.

These stimuli are then passed to the hypothalamus which initiates a
series of hormonal stimuli with feedback mechanisms, which together
are referred to as the hypothalamic-pituitary-adrenal axis - abbreviated
HPA

Adrenal Gland

Cortisol (GC)

H-P-A Axis

Physical or Psychological Threat
Hypothalamus Hippocampus

CRF
Anterior
Pituitary
ACTH

Under continuous or frequently repeated threats, CRF remains high.
Therefore Cortisol remains high. The inhibitory pathwasy become
numbed and the system is thrown out of balalnce.

Inhibits ACTH

Adrenal Gland

Cortisol (GC)
H-P-A Axis

Elevated
Glucocorticoids• Inhibit myelination
• Delay maturation of brain structures
• Reduce synaptic connections and dendritic
proliferation

• Pruning of neurons

What Have We Found?
•
•
•
•
•
•
•
•

Increased electrophysiological abnormalities in left frontotemporal region
Higher prevalence of ictal temporal lobe epilepsy-like
symptoms
Abnormally elevated left hemisphere EEG coherence
Reduced volume of left hippocampus
Smaller corpus callosum
Alterations of cerebellar vermis
Abnormalities in cortical size, symmetry, and neuronal
density
Highly lateralized hemispheric responses to memory recall
Navalta, et al., Winter, 2006

Persistent elevated glucocorticoids leads to
"
-Inhibition fo myelination which is what establishes the stability
of the nreves of the brain
"
-brain maturation is delayed
"
-the rich synaptic connections and dendritis proliferation is
blunted
"
-pruning of the neurons is latered

Hormones Affected

• Hypothalamic-Pituitary-Adrenal Axis
• CRF - Corticoptropin Releasing Factor
• AVP !Arousal and CNS Activation
!Anxiogenesis
• ACTH !Appetite Suppression
!GI Motility and Gastric Emptying
• Glucocorticoids
!Vasodilation
!Uterine
Seratonin
and
other Contractions
neurotransmitters
•
!Cardiac Inotropism
• Substance P

Chronic Stress and
Dopamine
• Overproduction
• Reduced attention
• Increased overall vigilance
• Reduced capacity to learn new material
• Increasing paranoia and psychotic behavior

Seratonin and Chronic
Stress
• Stimulates both anxiogenic and anxiolytic
pathways

• Decreased levels in prefrontal cortex
• Suicidal behavior, depression, and aggression

Amygdala
• Results in deficits in oxytocin, early
menopause

• Sexual aggression, dissatisfaction, IPV and
impaired pair bonding

CRF plays several roles beyong the basic stimulation of ACTH:
-

Sean is a 21 yo male who is listed as permanently disabled by his
chronic fatigue, fibromyalgia, panic disorder. when I asked him what
had happened to him when he was little, he said he didn!t know but his
uncle was in prison for whatever he had done.
Vince Felitti wrote an article about turning gold into lead and that!s
exactly what happens when we do not protect our children from abuse
and when we refuse to believe their stories and we fail to give them
comfort and security
Gold

•
•
•

Pain response tends to be exaggerated
This is NOT a choice that patients make
The professional response needs to reflect
that understanding

•
•
•
•
•
•
•
•
•
•
•

Chronic Fatigue Syndrome
PTSD and Panic Disorders
Depression and Suicidality
Addictive behavior
Eating Disorders
Fibromyalgia
Chronic Pain Syndromes
Dissociative Disorders
Schizophrenia
Rheumatoid Arthritis
Asthma

Can We Do Something?

• SSRI’s"ACTH and Cortisol Normalized
• Dilantin
• Propranolol
• Misoprostol
• Ketamine
• Cognitive Behavioral Therapy
• CRF inhibitors

Translation to Practice

Read J, van Os J, Morrison AP, Ross CA.

Childhood trauma, psychosis and
schizophrenia: a literature review with
theoretical and clinical implications.
Acta Psychiatr Scand. 2005 Nov;112(5):330-50. Review.

“...that psychological approaches are
more effective than medication for
psychotic people who suffered childhood
trauma.”

“Simply making a connection between
their life history and their previously
incomprehensible symptoms may have a
significant therapeutic effect.”

“All mental health services should
establish policy guidelines for how and
when to ask about trauma in general,
including child abuse.”

