
How to Use Brain Science to Help Patients Accelerate Healing after Trauma Dan Siegel, MD - QuickStart - pg. 1 

 

1. The Hallmarks of a Traumatized 

Brain (and How to Help Patients 

Reintegrate) 

In order to help patients heal from trauma, it can be 

essential to begin with the brain.  Here, Dr. Dan 

Siegel outlines the differences between an optimally 

functioning brain and a traumatized brain. Plus, he 

reveals three critical questions that can be a key 

first step in reintegrating a traumatized brain.    

Dr. Siegel: There are so many different parts to the 

brain as a complex system: there are a hundred 

billion neurons, there are trillions of supportive glial 

cells, and the overall system works by energy 

information flowing through its many differentiated 

parts.  

When the brain is functioning well, those 

differentiated parts become linked, and in the 

linkage of differentiated parts, you create what is 

called integration. When the brain is integrated, it is 

optimally functioning.  

When you are not traumatized, you are 

differentiating and linking your brain in the present 

moment – it is integrated in creating a flexible, 
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adaptive, and coherent flow that is energized and 

stable over time.  

That process spells the acronym FACES: Flexible, 

Adaptive, Coherent, Energized and Stable.  

Coherent is a mathematical term for something that 

holds together under dynamic circumstances over 

time – that means coherent. 

Energized means the system has vitality to it.  

Stable means it has an equanimity or equilibrium 

that it is able to bring to itself.  

FACES is what well-being is. It describes a complex 

system in its integrated state. 

Trauma impairs integrative functioning in the brain. 

With trauma in the well-developed brain, 

differentiated areas will not be able to link well.  

Brain functioning will stop being flexible – it will 

become inflexible. The brain will stop being 

adaptive – it will become maladaptive. Instead of 

being coherent, it will be incoherent.  

Instead of being energized, it could be depleted or 

excessively aroused – not functioning with an 

optimal amount of energy.  

In terms of stability, it can have a strange instability 

– either repeating patterns that are recurrently 

dysfunctional, which from the outside looks stable, 

but the “stability” is recurrent dysfunction. (We use 
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the word stability to describe the healthy way in 

which this system has equilibrium.)  

All of that is the most global thing we can say about 

trauma, but there’s also this: re-integration is what 

repairs the brain.  

So, we really need to ask specific questions: what 

was the context in which the trauma happened, at 

what time did it happen – what was the 

developmental framework – and what was this 

person like before the event? (p. 5-6 in your 

transcript) 

 

2. The Chemical Effects of Trauma 

on the Brain  

Often, it's the body that feels trauma's impact first 

and foremost. But what's going on in a traumatized 

brain? Could brain signals meant to save someone's 

life during trauma also be toxic to the brain? Here, 

Dr. Siegel gives us a look at what happens in the 

brain during trauma, including two key chemical 

reactions that can have detrimental effects. 

Dr. Siegel:  Trauma, in general terms, leads to two 

huge chemical reactions.  

One is the acute secretion of cortisol, the stress 

hormone; the other is the acute release of high 

levels of adrenalin, which, essentially, increases the 

encoding of what is called implicit memory.  
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Cortisol, in the acute phase, can lead to a blockage 

of the activity of the part of the brain called the 

hippocampus, which is very integrative of memory.  

Cortisol, with extended periods of release, is 

neurotoxic. Neurotoxicity, in the developing brain, 

means that the regions trying to grow and establish 

synaptic connections may be inhibited in their 

growth – that would be one impact.  

Cortisol secreted for long periods of time can not 

only be growth-inhibitory, but also neurotoxic, 

which means that it can destroy synapses that have 

already been established and kill existing neurons.  

That can happen especially during the 

developmental period, but it can also happen in the 

brains of combat soldiers. The hippocampus 

becomes smaller because, we think, the cortisol 

effects of chronic stress are neurotoxic.  

Neurotoxicity, even in an adult, or at least in an 

older adolescent, can lead to damage to this brain 

region. 

Adrenalin increases the encoding of implicit 

memory, which includes emotional memory – the 

fear of a dog that is attacking me, perceptual 

memory – the imprinting of the perception of the 

dog that is attacking me, and procedural memory – 

the memory for action, trying or wanting to run but 

not being able to take that action. (pages 8-9 in your 

transcript) 
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3. Working with Flashback 

Phenomena and PTSD 

Trauma can disrupt the integrative role of the 

hippocampus. Dr. Siegel explains more below, as 

well as how this can create symptoms of PTSD. 

Dr. Siegel: Bodily sensation, procedural or 

behavioral memory, motor memory, perceptual 

memory (what I can see with my eyes or hear with 

my ears), and emotional memory are the four basic 

building blocks of implicit memory. 

The hippocampus performs an integrative role after 

the age of about eighteen months, where it takes 

the building blocks of implicit memory and 

assembles them into the explicit memory forms of 

factual memory – I know the fact that the dog bit 

me.  

Trauma impairs the brain’s memory systems by 

blocking the integrative role of the hippocampus to 

take implicit puzzle pieces and weave them 

together into an assembled puzzle-piece picture of 

facts and lived experiences called explicit memory.  

This proposal can explain virtually all the symptoms 

of posttraumatic stress disorder as well as 

explaining flashback phenomenon. 

If you could keep implicit memory in a pure, 

unintegrated form – that is if the hippocampus 

didn’t link all of implicit memory together – you 

could explain not only flashback phenomena, but 
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you could explain all the avoidance behaviors 

(implicit procedural memories), the intrusive 

emotions, implicit emotional memory, intrusive 

bodily sensation, and the perceptions that flood 

people.  

Basically, the whole syndrome of PTSD could be 

explained by the hypothesis. (p. 9-10 in your 

transcript) 

 

4. Can Trauma be Passed on 

Through DNA? 

Trauma can impact both the body and the brain.  

But can it also affect our DNA? Dr. Siegel highlights 

how experience can change epigenetic molecules. 

Dr. Siegel:  You inherit from your ancestors a 

sequence of DNA that encodes how your body will 

be and even how your brain will develop.  

In recent years, what scientists have been clarifying 

– this field is about a dozen years old now – is that 

there are non-nucleic acid molecules that sit on top 

of genes.  

These are called epigenetic regulators.  

Epigenetic molecules, which alter gene expression, 

are profoundly important, and two things about 

them have clinical relevance at this moment.  
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One is that experiences change epigenetic 

molecules.  

You are not only changing how neurons are firing; 

you can grow new neurons, or change synaptic 

strengths, or even lay down myelin to develop a skill 

with experience.  

Now, Michael Meaney showed that if a rat licks her 

babies, they will have optimal epigenetic regulation 

for stress response, and if they are raised by a 

mother who doesn’t lick them very much, they will 

have suboptimal ability to deal with stress. 

Michael Meaney's work has shown that epigenetic 

changes, which exist in people who have had 

developmental trauma, alter your ability to respond 

to stress.  

This gives us deep insight into why developmental 

trauma sets up an individual for more intense stress 

responses.   

Secondly, there is evidence to suggest that you can 

inherit the epigenetic adaptations of your 

grandparents through their sperm and egg that 

then influence your neural development.  

Studies that are now being done in Europe are 

suggesting that these epigenetic modifications that 

are acquired during your lifetime can be passed on 

through the egg and the sperm, depending on the 

timing of those traumatic experiences and whether 

you are male or female when that happened.  
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So you inherit through the non-DNA molecular 

changes of the adaptations to trauma that your 

grandparents went through. You can show signs of 

posttraumatic conditions due to their living through 

a famine or a holocaust at a particular time in their 

life. (p. 26-27 in your transcript) 

 

5. How to Recognize Early 

Developmental Trauma  

Working with patients who have experienced 

developmental trauma can raise particular 

challenges in clinical practice. Here, Dr. Ruth Lanius 

describes key factors for clinicians to take note of 

while treating people who are recovering from 

developmental trauma.   

Dr. Lanius: We want to find out by taking a detailed 

history of whether people are losing track of time, 

getting to places and not knowing how they got 

there, or even experiencing more extreme forms – 

they don’t recognize themselves in the mirror, or 

they find belongings at home that they don’t 

remember buying.  

We want to be aware of that and target that 

specifically in therapy. 

We also know that with early life trauma, the brain 

network that allows us to interact socially doesn’t 

develop fully. That’s why we see significant 

difficulties with interpersonal interactions – and we 
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need to make that a focus in therapy. 

People will often have difficulty making eye contact; 

they will have difficulty with trust; they will have 

difficulty getting close to others, which is key to 

having a good quality of life.  

Lastly, something we often see, especially with 

attachment trauma and repeated early life trauma, 

is this intolerance to experiencing positive emotion.  

Often, people can’t experience positive emotions 

because they feel they don’t deserve them, or they 

feel that the other shoe is going to drop and 

something awful is going to happen.  

Sometimes when they experience positive emotion, 

suddenly, they are flooded with negative emotions.  

Basically, with people who have experienced early 

developmental trauma, we need to sensitize them 

very slowly to positive emotions – that’s a key part. 

(p. 6-7 in your TalkBack transcript) 

 

6. Helping Patients Become Less 

Vulnerable to Dissociative Triggers 

Disorganized attachment is one factor that can 

predispose people to developing PTSD after trauma.  

It can also play a role in dissociation.  So here are 

some specific questions practitioners can ask to 

help patients identify the source of their dissociative 

triggers, according to Dr. Lanius. 
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Dr. Lanius: In disorganized attachment, you get this 

"approach-avoidance." The infant or child wants to 

approach the caregiver but the caregiver at the 

same time is a threat, so you get this approach-

avoidance behavior. That is very much associated 

with zoning out, freezing responses, and 

dissociation.  

Again, psychoeducation is the key here. Look at 

where the dissociation came from and getting 

people more aware or mindful of what the triggers 

are for them to dissociate.  

For example, does it have to do with threat – and 

what kind of threats are they exposed to in their 

environment right now?  

Is it as a result of loss? For example, is dissociation 

triggered when their therapist goes on holiday or 

when their partner goes to work or leaves them?  

We want to get them to think about what triggers 

dissociation. Is it being confronted with reminders 

of the trauma that leads to dissociation? Or is it 

intense emotional experience?  

We want to get them to also become mindful of 

what happens in mind and body as they dissociate. 

What is the first thing they experience? Can they 

become more aware of that?  

The better they get at early identification of these 

early signs of dissociation, then the better we can 

teach them grounding skills. (p. 9 in your TalkBack 

transcript) 
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7. Empowering Trauma Survivors to 

Better Deal with Stress  

Dr. Dan Siegel talked about how developmental 

trauma can often set people up for more intense 

stress responses. So how can practitioners equip 

patients to better handle stress? Dr. Joan Borysenko 

shares several tools that could help.   

Dr. Borysenko: There are a couple of great animal 

therapy programs, for example, where both people 

in jail, who are generally a traumatized group of 

people, and vets with trauma, train animals. They 

become dog trainers. And that is incredible, 

because working with an animal is highly relational, 

highly reinforcing, because as long as you treat a 

dog well, the dog treats you very, very well.  

And an animal that you know is safe. To pet them 

releases all the feel-good hormones that help to 

work to bring cortisol down, and it puts a different 

part of your brain and nervous system there.  

So people with dogs, people with cats, people with 

something you can touch and pet – even a tank of 

fish, because you can watch them and take delight 

in them, and it takes your mind off of the movies 

that you are rerunning in there. And it is a very safe 

way to come into the present moment. 

And then nature of course – nature and music are 

always soothing. And I do find that if you are playing 

the news all day in your house, the way that many 

people do, that is found to stress you out; not good 
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for your cortisol levels.  

But if you play music, particularly classical music, 

these kinds of things work directly on the brain; 

they will calm down the release of cortisol.  

And the other part is women’s voices, vocals: there 

is something about the timbre of a woman’s voice 

that maybe recalls being in the womb of the 

mother.  

So these are all self-calming things: pets, women’s 

voices, music – and don't do the things like 

watching the news that jack your cortisol up. (p. 6-7 

in your NextWeek transcript) 

 

8. 3 Ways that Patients can 

Strengthen their Brain  

Dr. Dan Siegel returned time and again to the 

importance of rewiring and reintegrating the brain 

following trauma in order to promote more 

complete healing.  Here, Bill O’Hanlon shares 

practical methods that can help patients stimulate 

brain growth. 

Mr. O’Hanlon: Exercise is probably the number one 

– and it doesn’t have to be go out and run a 

marathon or half-marathon: it’s walking.  

There was some research done at the University of 

Illinois on people who are sedentary. Researchers 

had them walk three times a week for a really 
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relatively short time, and brain growth increased. It 

started to increase for people who are not 

necessarily under stress.  

There is also really good research on playing a 

musical instrument. If you play a musical 

instrument, it not only coordinates that corpus 

callosum, but it creates brain growth.  

The third thing that I would mention, is to be a 

lifelong learner. We know that what makes the 

brain grow, add new connections, and sometimes 

pump out new neurons is to learn something new.  

And that is the great news about human beings: the 

great news is we are born pretty helpless – much 

different from most animals who can stand up and 

fend for themselves on their own, we have this long 

developmental period where we have to be 

protected.  

And it turns out all through our lives we have the 

possibility of developing new connections in our 

brains, and pumping out new brain cells to make 

new connections. And we can survive anywhere on 

earth. We survive in the Sahara and the Antarctic 

because we are so adaptable – but only if we keep 

learning. (p. 7-8 in your NextWeek transcript) 

 

9. Building Resilience to Trauma 

When it comes to healing from trauma, resilience 

can be an essential element. So how can we help 
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trauma survivors build stronger resilience? Dr. 

Borysenko outlines three keys for resilience 

training.  

Dr. Borysenko: There are three major aspects of 

how you manage resilience training that you find 

across the board. 

One is that the most important thing is a sense that 

you can optimize any situation, but that you are 

realistic about it.  

It turns out that kind of unthinking optimism not 

only does not make people resilient; it makes them 

feel helpless, which – who would know? Wouldn’t 

you think that, “Oh, yes, optimism would be great?” 

But it has to be realistic, something that you can 

actually pull off. 

A second aspect is the ability to make meaning out 

of suffering, to find something, some benefit in the 

most difficult thing that has happened, so it gives a 

positive meaning to it. 

And the third big aspect of resilience is what the 

French call bricolage – the ability to make 

something out of nothing.  

That also requires mindfulness – so that kind of 

creativity, being mindful of the environment, 

painting a piece of art, redecorating a room, making 

dinner when you haven't been to the supermarket 

in a long time and you make something great out of 

a few ingredients. (p. 9 in your NextWeek 

transcript) 



How to Use Brain Science to Help Patients Accelerate Healing after Trauma Dan Siegel, MD - QuickStart - pg. 15 

 

10. A Technique for Helping Patients 

Integrate the Good with the Bad 

After a Traumatic Experience 

Bill O’Hanlon introduces a practice he calls 

“marbling” and explains how he uses it to integrate 

positive experiences into traumatic memories. 

Mr. O’Hanlon: One thing I do is what I call marbling. 

I ask about the trauma, then I ask about non-

traumatic resources – something that is not 

traumatic.  

So I talk about the trauma, then talk about the non-

trauma; talk about the trauma, then talk about the 

non-trauma. That way, we are not deeply grooving; 

we are integrating. 

We are integrating the good with the bad. That’s 

life.  

As therapists, we tend to only talk about the bad 

because that is what we hear about and that is what 

people bring us – their suffering, where they are 

stuck, where they are unhappy.  

I really marble the two together. And marbling is a 

word that comes from meat: there’s a little fat 

that’s marbled in the meat; it gives it its flavor. 

And I would say the same thing in conversation with 

people about trauma: “Be sure to marble.” (p. 14 in 

your NextWeek transcript) 


