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The origins of the diagnosis

“PTSD”





PTSD

• Extraordinary event outside ordinary 

range of human experience

• Memory diagnosis

• DSM III: Too imprecise to ever be 

used for insurance or forensic 

purposes





The expression of traumatic stress is 

highly influenced by cultural context







Dissociation

The body keeps the score

• Cutting yourself off from you pain, as well as your 

shame about that pain.

• Lived out in heartbreaking and gut wrenching physical 

experiences.

• Managing unbearable sensations: 60% of combat vets 

suffer form drug and alcohol addiction .

• Manifests itself as physical diseases,

• domestic violence, bullying and harassment of others, 

indiscriminate sexual activity, and self-harming, 

violent, or adrenaline-seeking behavior



Scope of Childhood Trauma

• The U.S. Centers for Disease Control (CDC) estimates that 1 in 8 

children between ages 2 and 17 is a victim of maltreatment.

• Developmental Victimization Study finds that 71% of U.S. 

children had at least one form of victimization

• Gun related deaths leading cuase in children and adolescents in US

• March 2016 Pediatrics: 50% of children in Asia, Africa and North 

America witness violence each year.

That is: over 1,000,000,000 children each year.



Attachment:

The critical variable















ACE study 

Turning gold into lead

How does one turn this

Into this

in twenty years?



ACE Study N=17,337

Emotional abuse 10.6
(Did a parent or other adult in the household . . .)
1) Often or very often swear at you, insult you, or put you down?

2) Sometimes, often, or very often act in a way that made you fear that you might be physically hurt?

10.6

Physical 28.3
(Did a parent or other adult in the household . . .)
1) Often or very often push, grab, slap, or throw something at you?

2) Often or very often hit you so hard that you had marks or were injured?

28.3

Sexual 20.7
(Did an adult or person at least 5 years older ever . . .)
1) Touch or fondle you in a sexual way?

2) Have you touch their body in a sexual way?
3) Attempt oral, anal, or vaginal intercourse with you?
4) Actually have oral, anal, or vaginal intercourse with you?

20.7

Household dysfunction 
Substance abuse 26.9
1) Live with anyone who was a problem drinker or alcoholic?
2) Live with anyone who used street drugs?

26.9

Mental illness 19.4
1) Was a household member depressed or mentally ill?
2) Did a household member attempt suicide?

19.4

Mother treated violently 12.7
(Was your mother (or stepmother)):
1) Sometimes, often, or very often pushed, grabbed, 
slapped, or had something thrown at her?
2) Sometimes, often, or very often kicked, bitten, hit with a

12.7



Felitti, et al (1998). Relationship of Childhood Abuse and Household Dysfunction to Many of the Leading Causes of Death in Adults. Am J Prev 

Med 14(4).

Effects of Child Maltreatment on Health
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Effects of Child Maltreatment on Health
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Impact of Cumulative ACES & Social Dysfunction1

• Lower educational, occupational attainment.

• Increased social service costs.

• Increased med,ical costs.

• Shortened llife span.

• Increased risk for HIV, tee·n pregnancy, maternal depression2.

• Intergenerational transmission of ACES to offspring.

1IOM (Institute of Medicine) and NRC (National Research Council). 2013.



Pervasive problems

More than 50% with ACE scores of 4 or higher had 

learning or behavioral problems in school, (cf. 3 % of 

those with a score of zero.

Children do not “outgrow” the effects of their early

experiences.

High ACE scores correlated with higher workplace 

absenteeism, financial problems, pain medications, 

antidepressants, anti psychotics, and lower lifetime 

income.

Felitti: “Traumatic experiences are often lost in time 

and concealed by shame, secrecy, and social taboo”



Estimates of the Population Attributable Risk* (PAR) 

of ACEs for Selected Outcomes in Women

Mental Health:

Current depression

PAR

54%
Suicide attempt 58%

Drug Abuse: 

Alcoholism 65%

Drug abuse 50%
IV drug abuse 78%

Crime Victim:

Sexual assault 62%
Domestic violence 52%

*Based upon the prevalence of one or more ACEs (62%) and the adjusted odds ratio >1 ACE.



What is trauma?













“Several years ago I was required to 
prepare, on a very short warning, for 
the loss of a limb by amputation.

I at once agreed to submit for the 
operation, but asked for a week to 
prepare --- simply because it was so 
probable that the operation would be 
followed by a fatal issue.

Victory over Pain - pre-anesthetic surgery

George Wilson, Doctor of medicine, 1847



“Of the agony it occasioned, I will say nothing.

Suffering so great as I underwent cannot be 

expressed in words, and thus cannot be recalled.

The particular pangs are now forgotten; but the 

black whirlwind of emotion, the horror of great 

darkness, and the sense of desertion by God and 

man, bordering close upon despair, which swept 

through my mind and overwhelmed my heart, I 

can never forget, however gladly I would do 

so…..



Further, during the operation, in spite of the 

pain it occasioned, my senses were 

preternaturally acute..

I still recall with unwelcome vividness the 

spreading out of the instruments; the 

twisting of the tourniquet; the first incision;

……… and the bloody dismembered limb

lying on the floor.
George Wilson, Doctor of medicine, 1847.



“These are not pleasant remembrances. For a 

long time they haunted me, and even now they 

are easily resuscitated;

and though they cannot bring back the suffering 

attending the events which gave them a place in 

my memory, they can occasion a suffering of 

their own, and be the cause of disquiet which 

favours neither mental nor bodily health”



Traumatic memories







Bessel



“(1894)

I was led to recognize in many patients the role of 

events that had been accompanied by intense emotions. 

Failure to master these overwhelming emotions led them 

to react to stress with excessive and irrelevant 

responses(1889).

“automatisms”

“The remembrance of these events absorbed a great deal 

of energy and played a role in a persistent weakening of 

the self”

Pierre Janet on Traumatic Memories

L’Automatisme Psychologiques (1889)



• When people are too upset to translate their 
experience into words, their memories cannot be 
transformed into a simple story about something that 
happened long ago:

• The memories of those experiences then are split off 
from conscious awareness and voluntary control.

• Fragments of those unintegrated events then later 
show up as automatic motor actions, images and 
sensations.

• Until about 1990 hypnosis was the treatment of 
choice

The integration of experience



“Unable to integrate the traumatic memories, they 
seem loose their capacity to integrate other 
experiences, as well“ (1919).

“It is as if their personality development has 
stopped at a certain point and cannot continue to 
expand by the assimilation of new experiences” 
(1911):

“All traumatized people seem to have the 
evolution of their lives halted: they are attached to 
an insurmountable obstacle” (1919)

Janet: Fixation on the Trauma





The Etiology of Hysteria, 1893

Breuer & Freud

The .. memory of the trauma .. acts like a foreign 

body which long after its entry must be regarded 

as an agent that is still at work”



The fading of a memory or the losing of its affect 

depends on various factors. The most important of 

these is whether there has been an energetic 

reaction to the event that provokes an affect.

“If a (physical) reaction is suppressed [the

affect] stays attached to the memory”



The defining statement of 20th (& 21st) 

century psychology

“But language serves as a substitute for action: with its 

help, an affect can be ‘abreacted’ almost as effectively”.

“It brings to an end the operative force of the idea which 

was not abreacted in the first instance, by allowing it 

strangulated affect to find a way out through speech;

“and it creates an associative correction by introducing it

into normal consciousness.
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Sensory modalities in which trauma was experienced 

initially, at peak, and currently

First TRAUMA CLINIC MEMORY STUDY, J. Trauma Stress, 1995



Nobody wants to remember trauma

Patients themselves 

Professional societies



Freedman, Kaplan & Sadock’s

Comprehensive Textbook of Psychiatry, II. 1975

Incest in the United States: one out of 1.1 million women

‘There is little agreement about the role of father-daughter 

incest as a source of serious subsequent psychopathology.

The father-daughter liaison satisfies instinctual drives in a 

setting where mutual alliance with an omnipotent adult 

condones the transgression. .. The act offers an opportunity to 

test in reality an infantile fantasy whose consequences are found 

to be gratifying and pleasurable...….. such incestuous activity 

diminishes the subject’s chance of psychosis and allows for a 

better adjustment to the external world.

the vast majority were none the worse for the experience.

Friedman & Kaplan
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mean SD #observ sign

CD3 patients 69.7 12.8 12 .813

controls 68.6 9.1 12

CD4 patients 47.6 12.4 12 .905

controls 48.1 7.3 12

CD8 patients 23.2 9.0 12 .604

controls 25.2 9.6 12

CD25 patients 3.9 1.9 12 .450

controls 4.5 1.8 12

CD45RA patients 50.8 12.1 12 .157

controls 57.9 11.9 12

CD45RO patients 36.8 11.3 12 .092

controls 30.2 6.3 12

RA:RO ratio patients 1.5 0.51 12 .046

controls 2.0 0.65 12

Immune function in women with incest histories
van der Kolk, Wilson, Burbridge & Kradin
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After you have been traumatized 

you live in a different universe

How do you measure the inner world that we inhabit?

Self-report? 

Brain scans? 

Projective testing





RORSCHACH DETERMINANTS: EXNER NORMS VS PTSD

W Sum 6 mY FC / C+ CF

12.9

3.3

5.6

1.7
3

Only what you feel is real

24

Sort of, but what’s really going on?



Integration of emotion and cognition

Recovery from traumatic stress



How do children deal with trauma?

• It all depends on the quality of their attachment 

system.
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Amygdala

Dorsolateral pre-frontal 

Cortex – working memory- 

Plans for action

Medial prefrontal 

Experience/ 

interoception



Amygdala

Sensory Cortex

Medial Prefrontal

Cortex

Dorsolateral

Prefrontal Cortex

HippocampusThalamus



• Our survival brains keep feeding our addictions, family 

violence, infidelity and workaholism.

• Disordered eating & sleeping.

• Use of substances in attempt to gain control

• Physical insensitivity and hypersensitivity.

• Damaging bodies through too much or not enough 

exercise,

• Thrill-seeking or self-harming behavior

• Putting their pain onto others through violent, abusive 

& unethical, behavior.

• Freud: ”and that is their way of remembering”.



Thinking brain dominant strategies

Cognitive-behavioral therapy (CBT), cognitive processing 

therapy, goal-setting, “broadening and building” positive 

emotions, are all based on thinking brain-dominant 

techniques.

. None has shown empirical efficacy for reducing 

dysregulation or negative emotions.



Aggression:

A phylogenetic 

explanation.

a reptile
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Imagination is central to recovery

Without an inner imagination of an 

alternative future there is no place to go.



Imagination is central to recovery:

1) Art therapy

2) Sandtray

3) Theraplay

4) Theater

5) Improv

6) PBSP

7) etc







How do you take a trauma history?



TRAUMATIC ANTECENDENTS QUESTIONNAIRE I

I. Demographics

- current household composition, occupation, etc.

- who do you rely on for practical help

- who do you rely on for emotional help

II. Current Health

III. Family of origin demographics

- who in your family was affectionate with you

- who recognized you as a special person

- was there anyone you felt safe with growing up?

IV. Childhood caretakers and separations

Herman and van der Kolk



V. Peer relationships and childhood strength

VI. Family Alcoholism

VII. Family discipline and conflict resolution

- who made the rules and enforced discipline at

home

- description of family rules

- usual ways of disciplining children: scolding, 
withholding privileges, spanking, verbal abuse, 
hitting, hitting with objects

- usual way parents solved disagreements: never
angry, talking, yelling, threatening to hit, breaking

and throwing, hitting

VIII. Early sexual experiences

TRAUMATIC ANTECENDENTS QUESTIONNAIRE II



Intake data from the TAQ 

Trauma Center; May-June, 2000

0 to 6 7-12 13-18 Age 19+ Lifetime

Neglect 58.2 71.4 81.1 xx.x 91.4

Separations 47.1 61.4 81.4 xx.x 98.6

Emotional abuse 51.4 77.1 85.7 82.9 85.7

Physical abuse 41.4 54.3 55.7 50.0 80.0

Sexual abuse 25.7 41.4 41.4 44.3 74.3

Witnessing 54.3 71.4 78.6 70.0 87.1

Fam. substance ab.40.0 50.0 67.1 65.7 75.7

Other traumas 50.0 55.7 65.7 82.9 91.4





Herman, van der Kolk & Perry,

Childhood trauma in borderline 

personality disorder.

Am J Psychiat. 1989



Findings :

Childhood trauma and borderline 

personality disorder.

Herman, van der Kolk & Perry, 1989

• 87 % of subjects with BPD had histories of 

severe childhood abuse and/or neglect 

starting prior to age 7.

• Other Personality Disorders did not have 

significant relations to childhood abuse and 

neglect.



Childhood trauma and self-destructive 

behavior

Bessel Van der Kolk, Judith Herman 

& Christopher Perry

Am J Psychiat 1991



Childhood antecedents of self-destructive behavior
(van der Kolk, Perry & Herman, Am J Psychiat, 1991)



Predictors of persistence of self-destructive 

behavior over four year follow-up



Getting in touch



EMDR

My first exposure to a treatment that does not 

primarily rely on

• narratives,

• [relationship?],

• or drugs







EMDR vs. fluoxetine vs. placebo 

R01MH58363
Bessel van der Kolk MD 

Joseph Spinazzola PhD 

James Hopper PhD 

Margaret Blaustein, PhD 

Elisabeth Hopper PhD 

Deborah Korn PhD

Jose Hidalgo MD 

William Simpson PhD

Jellica Markovic, Jeff Weir, Deborah Rozelle, Caren Swift, 

Miriam Kissin, Dan Siskind
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Good end-state function: 

CAPS score below 20
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Positive end-state function 

(CAPS < 20)
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Comparison EMDR vs Prozac (van der Kolk et al, 2007) 

and CBT vs PFT (Schnurr et al, 2007)
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Basic housekeeping: 

Arousal

Sleep 

Breathing

Chemical balance

Perception, emotional 

valence, categorization, 

Memory of relevance;

relation between the organism

and its surround

Planning, anticipation 

Sense of time, context, 

Inhibition of inappropriate

actions, empathic

understanding









1) Orbitofrontal cortex. 

Inhibits inappropriate 

action; helps postpone 

reward seeking.

2) Dorsolateral pre- 

frontal cortex. Here 

things are “held in 

mind” and manipulated 

to form plans and 

concepts.

Helps set priorities.

3) Ventromedial

Prefrontal cortex. Here 

Emotions are registered and 

meaning bestowed on 

perceptions.

4) Anterior cingulate. Helps focus 

Attention. Integrates cognition and 

affect. Tunes into thoughts; 

Awareness of “self”



Networks in the brain

Determine relevance, attention, 

information processing and self- 

experience





Three intrinsic connectivity networks (ICN) crucial to 

understanding higher cognitive function.

• Central Executive Network (CEN) crucial to verbal learning

• Salience (SN), consists of dorsal anterior cingulate cortex and the fronto- 

insular cortex: directing behavior to the most pertinent actions

• Default Mode Network (DMN) anterior and posterior medial cortices and 

lateral parietal lobes. Self-referential processing, autobiographical memory & 

social cognition

• Responses of these ICNs generally increase and decrease proportionally and 

antagonistically during cognitive and emotional-processing.

• The anterior insula of the SN mediates engagement of CEN and 

disengagement of the DMN:t he dynamic interplay between externally- and 

internally-focused attention and cognitive-affective processing



Figure 1. Reprinted by permission from [Springer Nature]: Nature 

[Nature Reviews Neuroscience]. The default mode network in cognitic 

a topographical perspective, Smallwood et al. (2021). Brain regions of 

the DMN based on the coherence of their temporal activity, measured 

at rest. These regions are the posteromedial cortex (PMC), the medial 

prefrontal cortex (MPFC), angular gyrus (AG), middle temporal cortex 

(MTC), middle frontal gyrus (MFG), and inferior frontal gyrus (IFG).



Insula

Sensations 

Pain

Body temperature

Viscera

Striated Muscles 

Vestibular System

Insular cortex

Conveys bodily states to the brain



Insula shut-down

Emotional experience critical for salience detection 

Emotions crucial to directing behavior and 

physiological states

Trauma interferes with capacity to pursue salient 

endeavors in the present.

How can we help traumatized pple to awaken from 

shutdown and restore interoceptive awareness and 

salience detection?



REACTIONS TO MEETING A DARK HANDSOME STRANGER



On seeing an attractive stranger



What changes in the brain as a result of 

trauma ?

1. Speechless terror



You are in the hospital emergency room lying on a 

stretcher, but feeling as if you were standing on its head. 

You hear doctors’ words echoing, asking if you are pregnant. 

You try hard to understand, but just can’t remember. Your 

little boy is talking to someone in another room, but you 

don’t hear Katie.

When the doctor comes in, you know something is 

wrong. He tells you you have been in an accident. Your 

heart skips a beat, and you feel sweaty and nauseous. Then 

you hear him say: ‘ we could not do anything for your little 

girl. She is dead.’ Your body feels heavy and you start to cry.

TRAUMA SCRIPT II.



Neuroimaging in PTSD Rauch, van der Kolk et al, 1994

Imprint of 

trauma on 

Right

De-activation 

of Left 

hemisphere

Left anterior prefrontal cortex 

(Broca's area) goes off-line 

(speechless terror, dumbfounded)



PROPERTIES OF THE LEFT HEMISPHERE

▪ Organizes memory and problem-solving.

▪ Creates symbols: transcribes personal experience 

into culturally shared meaning.

▪ Creativity the distinguishing feature of L- 

hemisphere cognition.

▪ Lack of left hemisphere functioning in PTSD 

responsible for alexithymia: not knowing what you 

feel.





“At a certain point my father would cut off my breathing; 

then these feelings would become intolerable….

“My mind would come to that certain point and then

disintegrate

“All these intrusive recollections have an experiental

quality to them- I get lost, confused and I hear things.

“When I have these flashbacks they are not explainable

– I cannot make things sequential

The Nature of Traumatic Memories I.



The Nature of Traumatic Memories III.

“The tragedy is the loneliness; the inability to 

convey the inner experience, and knowing that 

I cannot get out of it without going through it 

again.

Going through it by myself over and over again

has certainly not done it”



The Experience of Dissociation

Although I know and understand many things now

I am limited by the fact that a large number of things I do 

not know at the same time.

It does me no good to have knowledge without 

having a sense of time. I do not know the things 

that I know simultaneously.

I need help from outside for somebody to hold what 

I know – from the outside. That allows me to have 

continuity of understanding which is crucial for

me to go anywhere



The Experience of Dissociation II

A lot of my work and struggles is in chunks:

I am so afraid of action.

Action that comes from me is bound to be evil, 

evil, evil.

My spend my life between pieces of effective 

Action.





Temporal Binding

Thalamocortical rhythms integrate information across regions at 80mHz







Controls (n=16): Positive Correlation

PTSD (n=18): Positive Correlation



Default Mode Network
DMN is a key brain network underlying

a) continuous experience of the sense of self across 
time and into the future,

b) envisioning the future,

c) conceiving the perspectives of others

d) dissociative experiences involve brain regions 
associated with the DMN, including the medial 
prefrontal cortex, medial parietal lobe, and the 
temporo-parietal junction

(Frewen & Lanius, 2015)

http://www.ejpt.net/index.php/ejpt/article/view/27313#CIT0043_27313


Sensormotor Psychotherapy Institute

How Balance and Action orientation 

become Disabled During Trauma

• Action would have been futile

• Having been physically overpowered

• Resistance could have led to more trauma

• The individual dissociated

• Conditioning from prior trauma led to 
automatic submission and obedience or to 
freezing

Ogden, 1999



Perception and Self-experience
• Conscious emotional experience is based on the perception of physical 

sensations/bodily states arising from musculoskeletal, autonomic 
nervous, and endocrine system mediated by the anterior insula1.

• Mapping what physical sensations are associated with specific
emotions - help individuals identify what is going on.

• Specific maps of bodily sensations are associated with different
emotions

• Increasing awareness of bodily sensations is important strategy to deal 
wit emotional detachment and thus restore salience detection. insula 
and SN functioning

• Meditators exhibit greater gray matter thickness of the insula as 
compared to non-meditator Increase in right insula cortical thickness 
that correlated with decreased levels of alexithymia in mindfulness- 
based stress reduction

Nummenmaa, Glerean, Hari, & Hietanen, 2014). (Santarnecchi et al., 2014).

http://www.ejpt.net/index.php/ejpt/article/view/27313#CIT0102_27313
http://www.ejpt.net/index.php/ejpt/article/view/27313#CIT0121_27313


Emotional undermodulation & hyperarousal

Hypervigilance, increased interoceptive awareness, 

salience detection, and heightened insula activation.

Increased insula activation alters SN: hypervigilance & 

hyperarousal.



Identity

• “I have permanently changed for the worse,”

• “I will never be able to feel normal emotions 
again,”

• “I don’t know myself anymore”

• Somatically-based alterations in self-referential 
processing, such as depersonalization

• “I feel as if I am outside my body,”

• “I feel dead inside,”

• “I feel like my body does not belong to me”



Van der Kolk & Lanius 2012



Hopper, Frewen, van der Kolk & Lanius



Frewen et al Emotional awareness in PTSD (2016



Hopper, Frewen, van der Kolk & Lanius, 2007



Sensory overload and imbalance: Resting-state vestibular connectivity in PTSD and its 

dissociative subtype Harricharan, Nicholson, …. Neufeld, Lanius,

The processing of multisensory integration and sensorimotor transformations





An event becomes traumatic 

because it overwhelms the brain’s 

capacity to cope.





Rigidly stuck in the past

b/c thalamus (sensory 

integration) & 

Dorsolateral Prefrontal 

Cortex (timekeeper) 

off-line



Lanius 

Dissociation

Dissociation/numbing: 

parasympathetic shutdown



Affect regulation

(-.46**) -.20, n.s.

(.34*) (-.56**) -.53**

Phase I WAI PTSD, Post-tx
Working alliance inventory

PREDICTORS

OF TREATMENT OUTCOME

Cloitre et al, 2003



Controls (n=16): Positive Correlation

PTSD (n=18): Positive Correlation



Default Mode 

Network in people 

without PTSD

Lanius et al 2020





SECURE ATTACHMENT
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Without a Self there is No Other



Martin Teicher



Andersen, S.L. et al. (2008). Preliminary evidence for sensitive periods in the effect of childhood 
sexual abuse on regional brain development. J Neuropsychiatry, 20, 3, 292-301.

Abuse at Different Ages Affects Different Brain Areas





• Edges -> Fiberstreams

– Diffusion tensor imaging (DTI)

– Tractography

Brain Fiber Tract Network



Unexposed Maltreated

Teicher 2015 Left Anterior Cingulate

Emotion regulation



Right Precuneus

Unexposed Maltreated

Teicher 2015

Self-identity, self-referential, self-centered preoccupation



Right Anterior Insula

Unexposed Maltreated

Interoception, subjective experience of self



Orbital 

Prefrontal 

Cortex

Amygdala

Ventral Prefrontal Cortex

Developmental Trauma Impacts Key Structures 
Underlying Emotional Regulation

Dorsolateral Cortex

Anterior CingulateScience Vol 289, p 592

Inhibition

Timing and context

Filtering what’s relevant

Self-awareness

Threat detection



So, how does EMDR work?



Visuospatial sensory information 

Travels to the superior colliculus in the 

midbrain.

.

The frontal eye field connects with 

the lateral posterior parietal cortex, 

which processes details according to 

one’s personal perspective.

The supplementary eye field, through its connections with the temporo-pariental junction, 

helps a person gain simultaneously a subjective and an objective perspective on the memories 

and sensations that are being processed.

Harricharran, van der Kolk & Lanius, 2018



During retrieval of a traumatic/stressful memory, healthy controls had increased right FEF 

connectivity with the right posterior insula with EMDR.

In contrast, PTSD patients had increased right FEF connectivity with the right DLPFC 

during retrieval of a traumatic memory during EMDR.



During retrieval of a traumatic/stressful memory with smooth pursuit eye movements PTSD patients 

showed increased right SEF connectivity with the right dorsomedial and the right dorsolateral 

prefrontal cortices.

PTSD showed increased right SEF connectivity with the right anterior insula during retrieval of a 

traumatic memory.



Charles Darwin 1809 - 1882
““Man and animals…all have the same 

senses, intuition, sensation, passions, 
affections and emotions,;

Behaviors to avoid or escape from danger 
have clearly evolved to render each 
organism competitive in terms of 
survival. But inappropriately prolonged 
escape or avoidance behavior would put 
the animal at a disadvantage in that 
successful species preservation demands 
reproduction which, in turn, depends 
upon feeding, shelter and mating 
activities all of which are reciprocals of 
avoidance and escape.





Darwin: The goal of emotion

The goal of emotion.. is to effect physical movement and 

regain a state of physical equilibrium:

“the …. liberated nerve-force …. produces in us the state we 

call feeling, [which] must expend and liberate itself in 

intense sensations, active thought, violent movements, or 

increased activity of the glands.



The “pneumogastric nerve”

Vagus – cranial nerve X

Charles Darwin (1872):

The Expression of Emotions in Man and Animals’

Heart, guts and brain communicate intimately via the 

"pneumogastric" nerve, the critical nerve involved in the 

expression and management of emotions in both humans 

and animals. When the mind is strongly excited, it instantly 

affects the state of the viscera.





Amygdala

Dorsolateral pre-frontal 

Cortex – working memory- 

Plans for action

Medial prefrontal 

Experience/ 

interoception



Amygdala

Sensory Cortex

Medial Prefrontal

Cortex

Dorsolateral

Prefrontal Cortex

HippocampusThalamus





Overcoming trauma

1. (re-)establishing community

2. Effective action

3. Dealing with affect regulation

4. Accessing the emotional brain-

knowing one’s self

5. Dealing with parts

6. Processing traumatic memories

7. Re-wiring neural circuits 

(neurofeedback)









What cannot be communicated to the 

(m)other cannot be communicated to 

the self.

Bowlby (1991)



Need to know and name

Feeling listened to and understood changes our physiology; being 

able to articulate a complex feeling, and having our feelings 

recognized, lights up our limbic brain and creates an “aha 

moment”. In contrast, being met by silence and incomprehension 

kills the spirit.

•If you hide from yourself that an uncle molested you when you

were a kid you are vulnerable to react to triggers like an animal in a 

thunderstorm: with a full-body response to the hormones that signal 

“danger”.



Putting experience in mind

• Without language and context, your awareness

may be limited to:“ I’m scared”

• Alternating between being inhibited and 

uptight or reactive and explosive—all without 

knowing why.

• Limited life in imagination and symbols
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Developmental psychopathology

Dante Cicchetti









Is it Trauma or Disrupted Attachment??



Karlen Lyons-Ruth





Costs & benefits of early intervention

John Hackman, Nobel Prize in Economics 2000.











Disorganized/Controlling Behavior at Age 8 
Predicts Elevated BPD Traits at Age 19

100%

60%

40%

20%

44%

More Than One TypeNo D/ControUing 

Behavior

One Type of 

D/Controlling Behavior





Does Later Childhood Abuse Account for the Effect of Early 

Maternal Withdrawal on Borderline Features?

Childhood 

Abuse, .... .... ....

.20, , , ,
, ,

.39*.... ........
........ ...., , ,

.... .... ...., , ,
.... ...., ,

...."

Maternal 

Withdrawal

.45** Borderline 

Features and 

Suicidality
D
.33**

NO.  Early care and later abuse have independent effects on 

borderline features.

Bootstrapping test for mediation not significant. (Same results for suicidality.)

Lyons-Ruth, Bureau, Holmes, Easterbrooks, & Brooks, Psychiatry Research, 2013



Frank W Putnam



Psychobiological Effects of 
Sexual Abuse: 20 Years Later

Frank W. Putnam, MD 

Professor of Pediatrics and Psychiatry
Cincinnati Children’s Hospital Medical Center



Summary of Longitudinal Study

• Serious disorders and high comorbidity (affective, 
anxiety, suicide, risk taking, self-mutilation, somatization, 
dissociation, conduct problems, attention, impulse problems, 
hyperactivity)

• Biological Dysregulation (HPA axis, sympathetic nervous
system, obesity, pubertal development?)

• Dysfunctional relationships & sexuality (earlier voluntary 
intercourse, earlier childbearing, more partners, dysfunctional 
relationships, more DV, more abused children)



Testosterone

Androstendione

28 (A)

120 (A)

5 (C)

48 (C)

Male peers

3

2

Non-abused

1

Abused

0

6-8 9-12 13-15

Increased # pregnancies, drug abuse, sexually provocative

PUTNAM TRICKETT & NOLL LONGITUDINAL STUDY OF SEXUALLY ABUSED CHILDREN

Biology: alteration in HPA feedback loop:





Is it disrupted attachment or is it 

trauma (or both)?





Complex Trauma in the National 

Child Traumatic Stress Network

Joseph Spinazzola, Ph.D., Julian Ford, Ph.D., Margaret 

Blaustein, Ph.D., Melissa Brymer, Psy.D., Laura Gardner, 

BsPH, Susan Silva, Ph.D., Stephanie Smith, Ph.D.

Bessel van der Kolk, M.D.,



Child Trauma History: 

Most Frequent Exposure Types

59 .3%
55 .6%

47 .1% 45 .8%

40 .8%

33 .8%

28 .1%

18 .4%

0%

15%

30%

45%

60%



Complex Posttraumatic Sequelae: 

Most Frequent Difficulties

61.5% 59.2% 57.9%
53.1%

45.8%

0%

15%

30%

45%

60%

75%



Proposal to include Developmental Trauma 

Disorder in the DSM V

Bessel A. van der Kolk MD Robert Pynoos MD

Dante Cicchetti PhD 

Marylene Cloitre PhD 

Wendy D’Andrea PhD 

Julian Ford PhD 

Alicia Lieberman MD 

Frank Putnam MD 

Glenn Saxe MD

Joseph Spinazzola PhD 

Bradley Stolbach PhD

Martin Teicher MD PhD





N=20,000



NCTSN Core Data Set

Core Data Set 
Symptom Measure

Mean for 
DTD+a

Children

Mean for 
DTD-b

Children

t = P = Controlling for 
PTSD

P =
Indicators of Severity (Scale 0-2)
Academic Difficulties .8185 .8078 -.419 .675 NS
Alcohol Abuse .1062 .0500 -5.823 .000 .000
Behavior Problems at Home .9514 .7741 -7.187 .000 .000
Criminality .1270 .0661 -5.669 .000 .000
Attachment Problems .7766 .4345 -15.139 .000 .000
Behavior Problems at School .7136 .6748 -1.539 .124 NS
Other Medical Problems .3431 .1806 -8.786 .000 .000
Prostitution .0090 .0055 -1.135 .256 NS
Running Away .1064 .0508 -5.660 .000 .000
Substance Abuse .1425 .0676 -6.367 .000 .000
Self-injurious Behaviors .2197 .1322 -6.150 .000 .009
Skipping School .2034 .1723 -1.922 .055
Suicidality .2663 .1595 -6.982 .000 .000

Inappropriate Sexualized Behaviors .2885 .1667 -7.609 .000 .000



The DSM 5 taskforce response to proposal to 

include DTD in the DSM5

“The consensus was that there is just too

little evidence, at this time, to include DTD in 
the DSM-5”

“The notion that early childhood adverse 
experiences lead to substantial developmental 
disruptions is more clinical intuition than a 
research based fact. This statement is 
commonly made but cannot be backed up with 
prospective studies”.



DSM5 – a veritable smorgasbord of 

random trauma-related “diagnoses”

PTSD

Disruptive mood dysregulation disorder 

Reactive Attachment Disorder 

Dissociative Identity Disorder

Non-suicidal self-injury

Intermittent Explosive Disorder 

Disinhibted Social Engagement Disorder 

Oppositional Defiant Disorder

Conduct Disorder

Borderline Personality Disorder







How the brain “gets on with life”
(LeDoux, 2003)

Threat

LA

CA
Basal Ganglia

Passive coping

•Freezing

•Despondency

Active coping

• Planning

• Action









Chronic stress arousal programs the immune 

system

Produce inflammatory cytokines— turning inflammation on— 

and less effective at producing anti-inflammatory cytokines— 

turning inflammation off.

Continued release of inflammatory cytokines long after the toxin 

exposure or injury is gone.

May manifest in chronic pain, fibromyalgia, chronic fatigue 

syndrome, chronic headaches and migraines, arthritis, back pain, 

eczema, psoriasis, cardiovascular disease, asthma, allergies, 

irritable bowel syndrome, and insulin resistance, a precursor to 

type II diabetes.

In fact, following trauma somatic symptoms more prevalent 

than PTSD symptoms



I
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www.traumaresearchfoundation.org

Sensory integration

http://www.traumaresearchfoundation.org/




Breakdown in cortical timing in PTSD

Clark, Egan, McFarlane, Morris, Weber, 

Sonkkilla, Marcina, Tochon-Danguy. (2000) 

Human Brain Mapping. 9(1): 42-54

Clark,McFarlane,Morris,Weber,S 

onkkilla, Marcina, Egan (in 

submission)

CONTROLS PTSD

Values based on comparisons of 

relative rCBF with subject average 

gCBF normalised to

50mL/100g/min

ERP

sources



Child’s Family Drawing at Beginning of

NF - 8/3/94



Drawing after Twenty Sessions - 9/8/94



Drawing after forty sessions - 

11/25/94



In adult centers the nerve paths are something fixed, ended, immutable. Everything may

die, nothing may be regenerated.

It is for the science of the future to change, if possible, this harsh decree.
-Santiago Ramon y Cajal, 1928, 

founder of modern neuroanatomy

Anatomy is destiny – Freud



International System of Electrode Placement (1958; 1974)





Many conditions result from problems with 

regulation of arousal



State of Arousal and EEG Wave Patterns



12 Year old Somali refugee boy 

with

serious impulse control and

concentration problems, making

classroom attendance impossible.

.

20 weeks of F3-F4 down training 

of frontal , resulting in good 

adjustment



ERPs in the cued GO/NOGO task 

In PTSD (N=13) pr) and after post 

25 sessions of neurofeedback .

Grand average ERPs at Cz for

NOGO stimuli in the group of 

PTSD patients before (red) and 

after (green) neurofeedback 

sessions in comparison to healthy 

subjects, same age (N=49).

Post-Pre difference wave with the 

confidence level of statistical 

significance at p<0.05.

Maps computed at maximums of 

P300 for Pre, Post and healthy 

control (HC) subjects

sLORETA images of the

Post-Pre difference waves.

Mirjana Askovic 2016









Profound effect on executive functioning

1) Planning and decision making

2) Error correction and trouble shooting

3) Mental flexibility

4) Figuring out novel & unfamiliar situations

5) Dealing with danger

6) Resisting temptation and being able to resist 
habitual impulses

7) Self-regulation



EEG neurofeedback

NF can help to regulate major brain networks such as the SN and 
the DMN.

For example, fMRI, single session NF vs SHAM aimed at 
voluntarily reducing the alpha rhythm amplitude to gain insight 
into potential mechanisms underlying this form of neurofeedback.

Activity in the alpha band (8–12 Hz) can be successfully 
modulated through (NFB) (Ros, Munneke, Ruge, Gruzelier, & Rothwell, 2010),

Alpha rhythm NFB may be beneficial in treating anxiety 
and attention problems (Hardt & Kamiya, 1978; Rasey, Lubar, McIntyre, Zoffuto, & Abbott, 1995)

Alpha neurofeedback training led to plastic modulation of both SN 
and DMN functional connectivity, effects which were not 
observed in the SHAM condition (Ros et al., 2013).

http://www.ejpt.net/index.php/ejpt/article/view/27313#CIT0118_27313
http://www.ejpt.net/index.php/ejpt/article/view/27313#CIT0053_27313
http://www.ejpt.net/index.php/ejpt/article/view/27313#CIT0114_27313
http://www.ejpt.net/index.php/ejpt/article/view/27313#CIT0119_27313










Pychedelics to help with trauma 

processing?



Acute Subjective Qualities Differ Across Psychedelics

D'issociative
•

KETAMINE 

PCP

LSD 

DMT

PS.I.LOCYBIN

MESCALINE

Empathogen

I
d

Hallucinogen

Oneirogen

MDMJ

IBOGA



Psilocybin 2 mg IV Robin Carhart Harris
“that was undoubtedly the most intense psychedelic
experience of my life”;

“[it] was like hitting a brick wall, and then you’re 
somewhere else”; “you just take off”;

“I could have been there a minute or a million years”;

“[It was] quite difficult to know where I ended and 
melted into everything around me”;

“Everything fragmented; things were all in bits & it was 
very hard to hold it all together in a coherent stream”;

“[That was] real ego death stuff, [a] total dissolving of 
my sense of self”



Rhythms & self-soothing

Bessel A. van der Kolk MD

Trauma Center Boston, MA USA www.besselvanderkolk.com 

www.traumacenter.net

MDMA assisted psychotherapy

What have we learned about mechanisms of recovery?

Or: the symphony without conductor

www.traumaresearchfoundation.org

http://www.besselvanderkolk.com/
http://www.traumacenter.net/
http://www.traumaresearchfoundation.org/








Van der Kolk et al, 2021



Demographics
MDMA-assisted therapy 

(N=46)

Placebo with therapy 

(N=44) Total (N=90)

Age, mean (SD) 43 (13) 38 (10) 41 (12)

Female, biological, n(%) 59% 73% 66%

Race

American Indian/Alaska Native 

Asian

Black/African American

Native Hawaiian/Pacific Islander 

White

Multiple

6%

4%

0%

0%

85%

4%

0%

11%

4%

0%

68%

14%

3%

8%

2%

0%

77%

9%

Ethnicity

Hispanic/Latinx, n(%) 11% 7% 9%

Trauma History n (%) 

Developmental 87% 82% 84%

Veteran 22% 14% 18%

Combat exposure 13% 11% 12%

Multiple 89% 86% 88%







Subjective Effects

• Enhanced mood & well-being

• Increased responsiveness to to emotional and sensory stimuli

• Sense of closeness to other people, oneness, empathy

• Heightened openness, “emotional communion”

• Empathogen/entactogen

Therapeutic Effects

• Large effect size (0.9)

• Robust significant 
reduction in PTSD 
symptom severity in 
Phase 2&3 studies

• No effect of Adverse 
Childhood Experiences 
(ACE) on outcomes

• Dissociative subtype of
PTSD (N=13)
responded ≧ non-
dissociative PTSD 
(N=77) per CAPS-5

Efficacy of MDMA-Assisted Therapy for 
PTSD

*** Phase 3 

efficacy results

(n=90) confirme

Phase 2 dose 

response study 

results and was 

clinically & 

statistically 

significant.

P
T

S
D

 S
ev

er
it

y MDMA

Placebo









Self Kindness
Self

Judgement

Common

Humanity Isolation Mindfulness Over

Identified

Total Self 

Compassion









Opening of 

critical windows 

of development

Gul Dolen











Overcoming trauma

1. (re-)establishing community

2. Effective action

3. Dealing with affect regulation

4. Accessing the emotional brain- knowing one’s self

5. Providing reparative experiences (e.g. psychodrama)

6. Dealing with parts

7. Processing traumatic memories

8. Re-wiring neural circuits (neurofeedback)







.. to strengthen the self: to widen the field of 
perception and enlarge its organization so it can 

appropriate fresh portions of “it”:

where “it” was, “I” shall come to be.

It is a work of culture - not unlike the draining of the 
Zuyderzee.

Freud, New Introductory lectures 

Vol XXII, p.80, 1932

The goal of treatment
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