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Important Disclaimers 
The information and ideas presented in this book are for informational and educational purposes only. The 
content of this book is not intended to be a substitute for professional medical advice, diagnosis, or 
treatment. 
Not Medical Advice: The author, Ryan Mangan, is not a medical doctor, neuroscientist, licensed therapist, 
or clinical researcher. The hypothesis and theories presented in this book are based on the author's 
synthesis of existing scientific literature and personal experience. They are speculative in nature and have 
not been validated by the scientific or medical community. Do not use the information in this book to 
diagnose or treat any medical or psychological condition. Always seek the advice of your physician or 
other qualified health provider with any questions you may have regarding a medical condition. Never 
disregard professional medical advice or delay in seeking it because of something you have read in this 
book. 
Not a Substitute for Professional Care: If you are suffering from trauma, PTSD, or any other 
psychological condition, it is essential that you seek help from a licensed mental health professional. This 
book is intended to propose a new avenue for scientific research and is not a self-help guide or a treatment 
manual. 
Crisis Support: If you are experiencing thoughts of self-harm or suicide, or are in any form of crisis, 
please seek immediate help. Contact the 988 Suicide & Crisis Lifeline (by calling or texting 988 in the US 
and Canada), go to your nearest emergency room, or call your local emergency services number (such as 
911). You are not alone, and help is available 24/7. 
Liability: The author and publisher shall have neither liability nor responsibility to any person or entity 
with respect to any loss or damage caused, or alleged to be caused, directly or indirectly by the 
information contained in this book. By reading this book, you agree that you are responsible for your own 
health and well-being. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Prologue 
This is not the book I thought I would write. 
My other work deals with faith, with grief, and with finding God in the wreckage of our lives. This book 
is different. This book is about the wreckage itself. It is about the science of what happens to a human 
brain in the moment of catastrophic psychological trauma. 
I am not a neuroscientist. I don't have a lab coat or a PhD. I am a man who has known trauma from three 
different angles: as the son of a combat veteran, as the survivor of a severe brain injury, and as a father 
who buried his child. That experience gave me a relentless need to understand, and a brain wired to see 
patterns that others might miss. 
While researching my last book, I stumbled upon a pattern in the scientific literature—a trail of evidence 
that seemed to connect two worlds that rarely speak to each other. On one side was the world of 
psychiatry, which treats the psychological aftermath of trauma. On the other was the world of neurology, 
which understands the mechanics of physical brain injury. The pattern I saw suggested they were not two 
different worlds at all. They were two sides of the same wound. 
This book is the result of that discovery. It is the case I have built, piece by piece, from the existing, 
peer-reviewed scientific literature. It details a specific, testable hypothesis: that severe psychological 
trauma can cause a physical brain injury at the molecular and genetic level, and that the chronic condition 
we call PTSD may be the downstream consequence of leaving that initial, physical injury untreated. 
I am not asking you to believe me. I am asking you to follow the evidence. 
This book will walk you through the science, step by step. We will look at the biochemical debris found in 
the blood of trauma survivors. We will look at the structural scars visible on their brain scans. We will 
look at the broken circuits that explain their symptoms. And we will connect it all back to a single, 
devastating event at the cellular level: the shredding of neuronal DNA. 
This is not a book about faith, though my faith drove me to seek answers. This is a book about science. It 
is a call to action for the research community to test a hypothesis that could, if proven, revolutionize how 
we understand and treat the deepest wounds of the human condition. 
This is the story of a pattern. And it starts with a simple, heartbreaking fact: our current treatments are 
failing millions. This is my explanation for why. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Chapter 1: The Numbers Don't Lie 
 
Section 1: The 40 Percent Problem 
Thirty to forty percent. 
Let that number sink in. It’s not a rounding error or a statistical anomaly. It is the stubborn, heartbreaking 
truth about our best efforts to treat the aftermath of severe psychological trauma. This isn't about a bad 
day or a difficult memory. This is about a specific, devastating internal experience—the moment when the 
mind is so overwhelmed by horror, loss, or fear that something fundamentally breaks. For every ten 
people who endure this kind of psychological trauma and seek our most advanced therapies, three or four 
of them will not be fully healed. 
This isn't just an old observation. The data has been screaming this at us for years. In 2015, a major 
review was published in the prestigious Journal of the American Medical Association that should have 
been a wake-up call for the entire field. In this study, Steenkamp and her colleagues (Steenkamp et al., 
2015) systematically analyzed the results of randomized clinical trials for psychotherapies in 
military-related PTSD. They looked at our "gold-standard" treatments—the very best we had to 
offer—and found that they left a massive number of veterans unhealed. The numbers were undeniable. 
Lest we think this was only a military problem, a subsequent review by Katz and his team in 2019 
confirmed the same grim reality across broader populations (Katz et al., 2019). They looked at the data on 
treatment-resistant PTSD and found that these high failure rates were a persistent, widespread issue. The 
problem wasn't the population; it was the outcome. Even today, the most current research echoes these 
findings. A massive 2024 meta-analysis, which synthesized the results from 86 different studies involving 
nearly 8,000 participants, calculated the average non-response rate for PTSD treatments to be a staggering 
39 percent. 
For decades, we’ve had explanations for this gap. We’ve called the people who don’t respond 
"treatment-resistant." We’ve pointed to the complexity of their trauma or the presence of other conditions. 
But what if the problem isn't with the patient or even with the therapy? What if the problem is with our 
fundamental assumption about the nature of the injury itself? What if we're failing these millions of 
people because the psychological trauma they endured didn't just wound their mind—it left a physical 
injury on their brain that we have never looked for, let alone treated? 
 
Section 2: The Glutamate Storm 
So, why are we failing? The answer, I believe, lies in a catastrophic biological event that we have 
overlooked because it happens at the intersection of neurology and psychology. When a person endures a 
moment of profound psychological trauma—the soldier watching his buddy die, the parent holding their 
child's lifeless body, the survivor of a violent assault—the brain doesn't just record a bad memory. Within 
minutes, it can unleash a biological crisis. 
Researchers have a name for this event: a "glutamatergic storm." Glutamate is the brain's primary 
excitatory neurotransmitter; it’s the gas pedal for neuronal activity. In a 2011 paper published in Nature 
Reviews Neuroscience, Popoli and his colleagues documented how acute, severe stress triggers a massive, 
uncontrolled flood of glutamate into the synapses of the brain (Popoli, Yan, McEwen, & Sanacora, 2011). 
This isn't a gentle rise; it's a deluge that overwhelms the brain's natural systems for reabsorption and 



regulation. Two years later, Musazzi and his team further confirmed this phenomenon in stress-related 
disorders, describing it as a "glutamatergic storm" that can cause significant disruption to brain function 
(Musazzi et al., 2013). 
Here is the single most important dot to connect in this entire book: this same glutamate storm is precisely 
what kills brain cells during a stroke or a severe traumatic brain injury (TBI). In a foundational 2010 
paper in the journal Cell Calcium, Szydlowska and Tymianski laid out the deadly mechanism 
step-by-step. This process, known as excitotoxicity, is not controversial; it is textbook neurology. The 
excess glutamate forces calcium channels on neurons to stay open too long, causing a flood of calcium to 
rush into the cell. This calcium overload triggers a toxic cascade that literally kills the neuron from the 
inside out. 
Let's state this plainly. We know that a glutamate storm causes excitotoxicity. We know that excitotoxicity 
kills brain cells. And we know that severe psychological trauma can trigger that exact same glutamate 
storm. Why, then, have we been assuming that the brain magically emerges unscathed just because the 
trigger was psychological instead of a physical blow or a blood clot? The biological process doesn't care 
about the nature of its trigger. A storm is a storm. And a storm leaves damage in its wake. 
 
Section 3: The Excitotoxic Cascade and Resulting Cellular Debris 
The glutamate storm is the initial, violent weather event. What follows is the Excitotoxic Cascade—the 
chain reaction of cellular destruction that the storm leaves in its wake. If this cascade is truly happening, 
then it must leave behind a trail of evidence. We shouldn't have to guess. The biological wreckage, the 
Cellular Debris, should be measurable in the blood, visible on brain scans, and observable in the brain's 
functional circuitry. And it is. When you step outside the traditional silos of psychology and look at the 
neurological and biochemical research, the evidence is hiding in plain sight. 
First, let's examine the debris found in the blood. When neurons and other brain cells are damaged by the 
excitotoxic cascade, they break apart and leak specific proteins that can be detected with a simple blood 
test. These are the biomarkers of brain injury. Two of the most well-established are Neurofilament Light 
Chain (NfL), a protein that forms the internal skeleton of neurons, and Glial Fibrillary Acidic Protein 
(GFAP), a protein from the brain's support cells, called astrocytes. In neurology, elevated levels of NfL 
and GFAP are clear red flags for physical damage from conditions like TBI, multiple sclerosis, or 
dementia. In a 2020 study published in the Journal of Affective Disorders, Benedetti and his team found 
that patients with PTSD had significantly higher plasma levels of both NfL and GFAP compared to 
healthy controls (Benedetti et al., 2020). The following year, a team led by Menon published similar 
findings in The Lancet Neurology, confirming that these markers of physical brain injury are elevated in 
psychiatric disorders, including those stemming from trauma (Menon et al., 2021). These aren't 
"psychological" markers. They are the biochemical fingerprints of the cellular debris left by the cascade. 
Next, let's look at the structural damage visible on brain scans. If the excitotoxic cascade is killing cells, 
we would expect to see changes in the integrity of the brain's white matter—the "wiring" that connects 
different regions—and in the volume of key brain areas. That is precisely what researchers have found. In 
a 2018 study in the journal Human Brain Mapping, O'Doherty and his colleagues used an imaging 
technique called Diffusion Tensor Imaging (DTI) and documented significant alterations in the white 
matter integrity of individuals with PTSD (O'Doherty et al., 2018). A year later, a massive multi-site 
study from the ENIGMA consortium, led by Logue, analyzed brain scans from thousands of individuals 
and confirmed that PTSD is associated with a smaller hippocampal volume (Logue et al., 2019). The 
hippocampus is a critical region for memory and stress regulation. This isn't a "dysregulated" 



hippocampus; this is a physically smaller one, a measurable loss of tissue in an area known to be 
vulnerable to excitotoxic damage. 
Finally, let's look at how the brain's circuitry functions after the cascade. The patterns of brain activity in 
people with PTSD consistently point to a broken regulatory circuit. In a landmark 2006 paper in the 
Annals of the New York Academy of Sciences, Shin and her colleagues mapped out this dysfunction, 
showing a hyperactive amygdala (the brain's fear center) and a hypoactive medial prefrontal cortex (the 
brain's "brake" system) (Shin, Rauch, & Pitman, 2006). This pattern—an overactive alarm with a faulty 
off-switch—is exactly what you would expect to see if the connections between these regions were 
physically impaired by the cascade. It's not just a bad habit of thinking; it's a functional signature of a 
compromised neural circuit. 
Taken together, these three streams of evidence—the cellular debris, the structural damage, and the 
functional impairment—all point in the same direction. They are the undeniable wreckage left behind by 
the excitotoxic cascade. 
 
Section 4: Blinded by the Silos 
At this point, you should be asking the most obvious question: If this evidence is so clear, why hasn't the 
medical community already connected these dots? Why aren't emergency room doctors checking for 
glutamate surges after a traumatic event? Why aren't psychologists and neurologists already working 
together on this? 
The answer is simple and frustrating: silos. Modern medicine is built on a foundation of 
hyper-specialization. A neurologist becomes an expert on the brain's physical structures and diseases. A 
psychiatrist becomes an expert on its chemical imbalances and moods. A psychologist becomes an expert 
on its thoughts, behaviors, and memories. Each one of them does incredibly important work within their 
own defined territory. They are rewarded—by their training, their journals, their funding agencies, and 
their peers—for digging deeper and deeper into their own narrow well of knowledge. 
The problem is that nobody is rewarded for looking up from their well to see if the person in the next well 
is staring at the same problem from a different angle. The neurologist sees the elevated NfL and GFAP 
and thinks "TBI or neurodegeneration." The psychologist sees the flashbacks and avoidance and thinks 
"PTSD." They are both right, but they are speaking different languages and using different tools, never 
realizing they might be describing the same underlying injury. The system itself—with its separate 
departments, separate conferences, and separate diagnostic manuals—actively discourages the kind of 
cross-disciplinary thinking required to see this pattern. 
This is where my own story and my own mind gave me an unconventional advantage. I am not a 
neuroscientist, a psychiatrist, or a psychologist. I don't have a silo to defend. My brain, wired with ADHD 
and dyslexia, doesn't stay in one lane. It jumps. It hyper-focuses on a stack of neurology papers one 
moment and a set of clinical psychology trials the next. My process has always been to zoom in, devour 
the details, and then zoom out to a 30,000-foot view to see how that new detail fits into the whole map. It 
was during this process of repeatedly jumping the walls between silos—from the literature on stroke to 
the literature on PTSD, from biomarkers to therapy outcomes—that the full picture began to emerge. I 
saw the pattern not because I was smarter than the experts, but because I wasn't one of them. I was free to 
see the connections they were never trained to look for. 
 
 
 



Section 5: The Two-Track Wound 
So, where does this leave us? We are left with a 40 percent failure rate that our current models cannot 
explain. We are left with a known biological mechanism—the glutamate storm—that is triggered by 
severe psychological trauma and is known to kill brain cells. We are left with a trail of cellular debris, 
structural damage, and functional impairment that all point to a physical injury. And we are left with a 
medical system whose very structure prevents it from seeing the full picture. 
This forces us to a logical, if startling, conclusion: we are not dealing with a single, psychological wound. 
We are dealing with a two-track wound, and the best way to understand it is to look at how we treat a 
stroke. 
When a person has a stroke, we immediately launch a two-track response. On the first track, we provide 
neurological treatment. Doctors rush to dissolve the clot or stop the bleed, administering drugs to protect 
the brain and limit the damage. This is an acute medical emergency. On the second track, we provide 
rehabilitative therapy. This involves physical therapy to help the patient relearn how to walk, occupational 
therapy to relearn daily tasks, and speech therapy to relearn how to communicate. 
No one would ever dream of treating a stroke victim with only one track. We would never just give them 
physical therapy while ignoring the ongoing brain injury, nor would we just give them drugs and then 
send them home without rehabilitation. We treat the brain and we rehabilitate the function. Both are 
essential. 
Now, consider the person who has just endured a severe psychological trauma. My hypothesis is that they, 
too, have suffered a brain injury—an excitotoxic injury from the glutamate storm. Yet, we have been 
treating them with only one track. We provide psychotherapy—a form of rehabilitative therapy for the 
mind—to help them process the memory and manage their symptoms. But we completely ignore the acute 
neurological emergency. We are providing the therapy without ever treating the underlying brain injury. 
This is the two-track wound. The psychological trauma requires psychotherapy, just as the stroke victim 
requires physical therapy. But the excitotoxic brain injury requires neurological treatment, just as the 
stroke victim requires immediate medical care. We have been expertly setting the psychological bone 
while ignoring the raging infection in the wound. You cannot heal the whole person by treating half the 
injury. 
In the chapters that follow, we will dismantle this problem piece by piece. We will dive deeper into the 
evidence for the neurological injury and explore what a true two-track treatment approach would actually 
look like. We will build a new framework, not just for understanding trauma, but for finally offering a 
chance at whole healing to those who have been left in the dark for far too long. 
 

 
 
 
 



Chapter 2: The Excitotoxicity Hypothesis of 
Psychological Trauma 
 
Section 1: A Formal Declaration 
What I have been describing is more than just a collection of interesting observations. It is a cohesive, 
testable hypothesis that I believe has the power to revolutionize our understanding of trauma. It is time to 
state it formally. 
I call it The Excitotoxicity Hypothesis of Psychological Trauma. 
It can be broken down into three core assertions: 
First, severe psychological trauma can trigger a massive and uncontrolled release of the neurotransmitter 
glutamate in the brain—a "glutamatergic storm." 
Second, this glutamate storm initiates the same process of excitotoxicity that is known to cause neuronal 
damage and death in stroke and traumatic brain injury. This results in a real, measurable, physical injury 
to the brain. 
Third, many of the chronic symptoms we currently label as Post-Traumatic Stress Disorder (PTSD) are 
the downstream consequences of this initial, unaddressed physical brain injury. PTSD, in these cases, is 
not the primary wound; it is the long-term reaction that grows in the fertile ground of that untreated 
neurological damage. 
This hypothesis reframes everything. It suggests that the 30-40% of people who do not respond to our 
best therapies are not "treatment-resistant"; they are suffering from an underlying physical injury that our 
psychological tools alone cannot heal. It posits that there is a "golden hour" after a traumatic event—a 
critical window where we could potentially intervene with neuroprotective agents to limit the excitotoxic 
cascade and prevent long-term damage. 
This is not a claim that all PTSD is a brain injury, or that psychotherapy is not essential. It is a claim that a 
significant and overlooked component of the trauma response is a physical injury. By failing to see it, we 
are failing to treat it. In the chapters to come, we will examine the evidence for each part of this 
hypothesis in detail, following the trail of damage and building the case for a new, two-track approach to 
healing. 
 
 
Section 2: The Storm Gathers - Stress and the Glutamate Flood 
The first link in the chain of our hypothesis is the storm itself. The idea that a purely psychological event 
can create a biological crisis in the brain might seem counterintuitive, but the scientific evidence is clear 
and compelling. The brain does not distinguish between a threat it sees with its eyes and a threat that 
comes from a physical blow; it simply responds to the perceived level of danger. When that danger is 
overwhelming, the response can become catastrophic. 
The key player in this response is glutamate, the most abundant excitatory neurotransmitter in the central 
nervous system. Under normal conditions, glutamate is essential. It plays a critical role in learning, 
memory, and synaptic plasticity—the very processes that allow our brains to adapt and change. It is the 
engine of cognition. But like any powerful force, when it is uncontrolled, it becomes destructive. 
This is precisely what happens during moments of acute, severe stress. The hormonal cascade triggered 
by a traumatic event—particularly the massive release of stress hormones like cortisol—has a profound 



effect on the glutamate system. In their pivotal 2011 review in Nature Reviews Neuroscience, titled "The 
Stressed Synapse," Popoli, Yan, McEwen, and Sanacora meticulously documented how this process 
unfolds. They showed that high levels of stress hormones disrupt the normal reuptake and regulation of 
glutamate in the synapse, the tiny gap between neurons where communication happens. Essentially, the 
brain's natural cleanup crews get overwhelmed. The glutamate that is released isn't properly cleared away, 
leading to a toxic buildup. 
This is the "glutamatergic storm." It's not a slow leak; it's a flash flood. The delicate chemical balance of 
the brain is thrown into chaos. The very neurotransmitter that is supposed to facilitate communication and 
learning becomes a poison. The work by Musazzi and his team in 2013 further solidified this, directly 
linking this glutamatergic dysfunction to the pathophysiology of stress-related disorders. They 
demonstrated that the surge is not a minor fluctuation but a massive event capable of overwhelming the 
brain's defenses. 
This is the starting gun for the injury. It is the biological translation of a psychological horror. The 
moment of trauma is not just a memory being encoded; it is a physical event happening at the cellular 
level. The storm is real, it is measurable, and it is the trigger for the entire destructive cascade that 
follows. 
 
Section 3: The Killing Cascade - How Glutamate Becomes a Poison 
A storm is defined by the damage it leaves behind. For the glutamatergic storm, that damage is caused by 
a well-understood and deadly process called excitotoxicity. This isn't a theoretical concept; it is a 
fundamental mechanism of neuronal death that has been studied for decades in the context of stroke and 
traumatic brain injury. Understanding this process is the key to understanding how a psychological wound 
can leave a physical scar. 
Here is how the killing cascade unfolds. In a healthy brain, when glutamate is released into a synapse, it 
briefly binds to receptors on the neighboring neuron, causing a channel to open and allowing a small, 
controlled influx of calcium ions. This influx is the signal that allows the neurons to "fire." It's a precise, 
millisecond-long event. Afterward, the glutamate is quickly cleared away, and the channel closes. 
But during a glutamatergic storm, the synapse is flooded with excess glutamate. The cleanup crews are 
overwhelmed, and the glutamate lingers, continuously stimulating the receptors. One specific receptor, the 
NMDA receptor, is particularly vulnerable. As Szydlowska and Tymianski detailed in their 2010 paper in 
Cell Calcium, this relentless stimulation forces the calcium channels regulated by the NMDA receptor to 
stay open for far too long. 
This is the point of no return. Instead of a controlled sip of calcium, the neuron is forced to endure a 
firehose blast. The cell is flooded with a toxic concentration of calcium ions. This calcium overload 
triggers a catastrophic internal chain reaction. It activates destructive enzymes that begin to digest the cell 
from the inside out. It damages the mitochondria, the cell's power plants, leading to an energy crisis. And 
ultimately, it initiates a program of cellular suicide known as apoptosis. The neuron, poisoned from within 
by the very ion that is supposed to give it life, begins to die. 
This is excitotoxicity. It is the direct, biological consequence of the glutamatergic storm. It is the exact 
same mechanism that destroys brain tissue when a blood clot cuts off oxygen during a stroke, or when a 
physical blow disrupts brain function in a TBI. The trigger may be different—a blood clot, a physical 
impact, or a moment of overwhelming psychological horror—but the cellular executioner is the same. 
The glutamate becomes a poison, and the brain begins to consume itself. 
 



Section 4: Reframing PTSD - The Broken Chain and the Mutation (Revision 2) 
This brings us to the final, crucial piece of the hypothesis. If psychological trauma can cause a physical 
brain injury through this excitotoxic cascade, then what is Post-Traumatic Stress Disorder (PTSD)? 
For decades, we have treated PTSD as the primary injury. My hypothesis proposes that this is a 
fundamental misunderstanding. The answer lies in a process that mirrors one of the most basic healing 
mechanisms in all of creation: DNA repair. As we now know from the research, this is not just an 
analogy; the excitotoxic cascade literally causes DNA damage inside our neurons. 
When a single strand of our DNA breaks—a common occurrence—the cell's repair machinery is 
incredibly efficient. It identifies the break, uses the intact strand as a perfect template, and fixes the 
damage with a remarkably high success rate. This is like the brain processing a normal, stressful event. It 
has the robust, built-in systems to manage the stress, repair the minor disruption, and return to normal 
function. 
But the glutamatergic storm causes a much more catastrophic failure. The resulting oxidative stress can 
physically break both strands of the neuronal DNA at the same time. This is a biological crisis. The repair 
machinery has no intact template to work from. It must desperately try to patch the two broken ends 
together in a chaotic, error-prone process. 
This crisis leads to two possible outcomes. In many cases, the damage is too severe, and the repair fails. 
The neuron initiates its own programmed death—a process called apoptosis. This is the source of the 
physical brain injury: the measurable cell death and loss of tissue we see in the brain scans of trauma 
survivors. 
But what happens when the cell survives? What happens when it manages to patch the broken DNA chain 
back together? Often, the repair is faulty. It introduces a permanent error into the neuron's genetic 
code—a mutation. This mutated neuron hasn't died, but it is fundamentally and permanently changed. Its 
"operating instructions" for how to handle memory, fear, and stress are now corrupted. 
This, I propose, is the biological origin of PTSD. PTSD is the mutation. It is the chronic, dysfunctional 
behavior of neural circuits that have survived the initial excitotoxic onslaught but were left permanently 
altered by the faulty DNA repair. The brain hasn't died, but it has healed wrong. 
This reframing explains everything. It explains why PTSD can feel like a cancer, with symptoms that 
metastasize through a person's life. The initial "mutation" in the fear circuit replicates, causing 
hypervigilance to spread to new situations and avoidance to become more restrictive. It explains the 40 
percent problem—the group of people who never get better because you cannot talk a cell out of a 
mutation. You can teach coping mechanisms to manage the symptoms, but you have never addressed the 
fact that the underlying hardware is now, and forever, running on corrupted code. 
 
 
 
 
 

 
 



Chapter 3: The Wreckage in the Blood: 
Biomarkers of Brain Injury 
 
Section 1: The Biochemical Fingerprints 
If a tree falls in the forest and no one is around to hear it, does it make a sound? In science, the better 
question is: did it leave a footprint? If the excitotoxic cascade is truly causing physical damage to 
neurons, it must leave behind tangible, measurable evidence—biochemical fingerprints that prove an 
injury has occurred. We should be able to find these fingerprints in the most accessible place possible: the 
bloodstream. And we can. 
When a physical force—like a car accident or a blow to the head—causes a traumatic brain injury (TBI), 
damaged brain cells break apart and leak their internal contents. These proteins seep into the 
cerebrospinal fluid and eventually cross into the bloodstream. For years, neurologists have used blood 
tests to detect these specific proteins, known as biomarkers, to diagnose the presence and severity of a 
physical brain injury. 
My hypothesis predicted that if psychological trauma causes a physical, excitotoxic injury, then we should 
find these exact same biomarkers elevated in the blood of trauma survivors. The search for these 
biochemical fingerprints is the first step in following the trail of wreckage. We don't have to guess if the 
brain was damaged; we can simply look for the debris. 
In the following sections, we will examine the evidence for two of the most well-established biomarkers 
of brain injury—Neurofilament Light Chain (NfL) and Glial Fibrillary Acidic Protein (GFAP)—and show 
how their presence in the blood of trauma survivors provides some of the most compelling proof that we 
are dealing with a physical wound. These aren't markers of "stress" or "sadness." They are the 
unequivocal signs of structural damage to the hardware of the brain. 
 
Section 2: Neurofilament Light Chain - The Debris of a Broken Axon 
The first and most compelling piece of biochemical evidence we need to examine is a protein called 
Neurofilament Light Chain, or NfL. To understand why this marker is so important, you need to know 
what it is. 
Think of a neuron like a complex electrical wire. It has a cell body, and extending from it is a long, thin 
transmission cable called an axon. The axon is what carries the electrical signal to the next neuron. Just 
like a real-world cable has internal structural supports, the axon has an internal skeleton made of proteins 
called neurofilaments. NfL is one of the primary building blocks of this skeleton. 
In a healthy, intact neuron, NfL stays where it belongs: inside the axon. But when a neuron is damaged or 
dies—whether from a physical blow, a stroke, or the excitotoxic cascade we've described—the axon 
breaks apart. When it disintegrates, its internal contents, including NfL, spill out into the surrounding 
fluid. From there, this cellular debris seeps into the bloodstream. 
For this reason, neurologists consider elevated NfL in the blood to be one of the most reliable and 
sensitive biomarkers for axonal damage. When a neurologist sees high NfL levels, their first thought is 
not "psychological stress"; it is "physical damage to neurons." 
This is why the 2020 study by Benedetti and his colleagues is so critical. Publishing in the Journal of 
Affective Disorders, they measured plasma NfL levels in patients with PTSD and found they were 
significantly higher than in healthy individuals (Benedetti et al., 2020). This finding was later supported 



by a 2021 review in The Lancet Neurology by Menon and his team, which further established the role of 
NfL as a key biomarker across both neurological and psychiatric conditions stemming from brain injury 
(Menon et al., 2021). 
This is not circumstantial evidence. This is the biochemical fingerprint of a dead or dying neuron. It is the 
wreckage in the blood, and it points directly to a physical injury that we have been overlooking for far too 
long. 
 
Section 3: GFAP - The Scream of an Injured Brain 
Alongside the debris of broken neurons, there is another critical piece of evidence we find in the blood: a 
protein called Glial Fibrillary Acidic Protein, or GFAP. 
If neurons are the brain's wiring, then glial cells are the dedicated support crews. Specifically, a type of 
glial cell called an astrocyte acts as the brain's first responder. When an injury occurs—a stroke, a 
physical impact, or the chemical fire of an excitotoxic storm—astrocytes rush to the scene. They become 
"activated," changing their shape and function to try and contain the damage, clean up debris, and form a 
scar to protect the surrounding tissue. 
GFAP is the primary structural protein that makes up the internal skeleton of these astrocyte cells. Under 
normal conditions, GFAP levels in the blood are very low. But when astrocytes become activated in 
response to a brain injury, they ramp up their production of GFAP, and the protein leaks into the 
bloodstream. For this reason, an elevated GFAP level is considered by neurologists to be a direct signal of 
"astrogliosis"—the brain's active, cellular response to physical damage. It is the biochemical scream that 
the brain is injured and its emergency crews are on high alert. 
Just as with NfL, researchers have found this exact signal in the blood of trauma survivors. The same 
studies by Benedetti et al. (2020) and the review by Menon et al. (2021) that found elevated NfL also 
reported significantly higher levels of GFAP in patients with trauma-related disorders⁶,⁷. 
This is a crucial second layer of proof. The elevated NfL tells us that neurons are dying. The elevated 
GFAP tells us that the brain's own emergency response system is reacting to that death and injury. We 
don't just have evidence of the wreckage; we have evidence of the first responders on the scene. Both 
point to the same undeniable conclusion: a physical injury has occurred. 
 
Section 4: The Verdict from the Blood 
Let's pause and consider what we've just established. In the bloodstream of people suffering from the 
aftermath of severe psychological trauma, we have found two distinct biochemical fingerprints. 
First, we found elevated Neurofilament Light Chain (NfL), the internal protein of a neuron's axon. This is 
the literal debris of the broken wiring. It is direct proof that neurons have been damaged or destroyed. 
Second, we found elevated Glial Fibrillary Acidic Protein (GFAP), the structural protein of the brain's 
first-responder cells. This is the biochemical signal that the brain's own emergency crews are actively 
responding to a physical injury. 
These are not markers of "sadness," "stress," or "bad memories." They are the same, unequivocal 
biomarkers that neurologists use to diagnose physical brain damage after a car crash or a stroke. One tells 
us the building has been damaged; the other tells us the emergency crews are on the scene. 
This evidence from the blood fundamentally challenges our understanding of psychological trauma. It 
strongly suggests that for at least a subset of individuals, the injury is not confined to the realm of the 
mind. The wreckage is real, it is physical, and it is measurable. 



The blood has rendered its verdict. Now, we must follow the trail of damage from the biochemical to the 
structural, to see what scars are visible on the brain itself. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Chapter 4: Scars on the Scan: Neuroimaging 
Evidence of a Physical Wound 
 
Section 1: From Molecules to Structures 
The evidence in the blood is compelling. The presence of NfL and GFAP tells us that neurons have died 
and the brain's emergency crews have been activated. But this biochemical evidence raises a critical 
question: if cells are dying, can we see the scars they leave behind? 
To answer this, we turn from biochemistry to neuroimaging. Using advanced scanning technologies like 
Magnetic Resonance Imaging (MRI), we can look directly at the brain's structure. We can measure the 
volume of specific regions, assess the integrity of the "wiring" that connects them, and hunt for the 
physical footprints of the injury. 
If the Excitotoxicity Hypothesis is correct—if the glutamate storm and subsequent DNA damage are 
causing widespread cell death—then the brains of trauma survivors shouldn't look the same as the brains 
of healthy individuals. We should be able to find visible, measurable, structural differences. The damage 
shouldn't just be molecular; it should be macroscopic. 
And it is. The neuroimaging literature provides the second major pillar of evidence for a physical injury. 
The scans reveal a brain that has not just been stressed, but has been structurally altered. In the following 
sections, we will examine two of the most damning pieces of structural evidence: the loss of brain tissue 
in a key memory center, and the degradation of the brain's own communication cables. 
 
Section 2: The Shrinking Hippocampus 
The first structural scar we need to examine is found in a region of the brain critical for memory and 
stress regulation: the hippocampus. The hippocampus is one of the most vulnerable areas of the brain, 
particularly susceptible to the toxic effects of glutamate and stress hormones. If excitotoxicity is causing 
widespread cell death, the hippocampus is one of the first places we would expect to see the damage. 
For years, researchers noted that trauma survivors often had smaller hippocampi than non-traumatized 
individuals, but the findings were sometimes inconsistent across smaller studies. That changed in 2019 
with the publication of a massive, definitive study from the ENIGMA consortium, a global research 
network. Led by Logue, this multi-site study pooled and analyzed the brain scans of thousands of people 
from around the world (Logue et al., 2019)⁹. 
The results were conclusive. The study confirmed, with overwhelming statistical power, that PTSD is 
associated with a smaller hippocampal volume. 
Let's be perfectly clear about what this means. This is not a "dysregulated" or "underactive" hippocampus. 
This is a physically smaller one. It is a measurable loss of tissue. This finding is the direct, structural 
evidence of the cell death we saw in the blood work. The NfL in the blood is the debris from the dead 
neurons; the smaller hippocampus is the empty space they left behind. It is a scar on the scan, and it 
points directly to a physical injury that has destroyed a part of the brain. 
 
Section 3: The Fraying Wires 
Beyond the loss of entire cells in the hippocampus, neuroimaging also reveals damage to the very "wires" 
that connect different brain regions. These communication pathways, known as white matter tracts, are 



bundles of axons that transmit information across the brain. If the excitotoxic cascade is causing 
widespread damage, we would expect these delicate cables to show signs of degradation. 
To see this kind of damage, researchers use a specialized MRI technique called Diffusion Tensor Imaging, 
or DTI. DTI measures the flow of water molecules through the brain. In healthy, intact white matter, water 
flows in a very organized, directional manner along the axon bundles. But when the axons are damaged, 
frayed, or destroyed, this organized flow is disrupted. DTI can detect this disruption, giving us a measure 
of white matter "integrity." 
In 2018, a study published in the journal Human Brain Mapping did exactly this. O'Doherty and his 
colleagues used DTI to compare the brains of trauma survivors with those of healthy controls (O'Doherty 
et al., 2018)⁸. Their findings were stark: they documented significant alterations in the white matter 
integrity of the trauma survivors. The "wires" were frayed. 
This is the same kind of finding that radiologists see after a physical traumatic brain injury (TBI). It 
indicates that the brain's communication network has been physically compromised. This isn't just a 
problem of "faulty signaling"; it's a problem with the physical hardware that carries the signals. When 
combined with the evidence of hippocampal shrinkage, a clear picture emerges: the excitotoxic injury is 
not only killing off cells in key regions, but it is also degrading the communication pathways that connect 
the entire brain. 
 
Section 4: The Verdict from the Scans 
The evidence from the brain scans is as clear as the evidence from the blood. The damage is not 
hypothetical; it is visible. 
First, we saw the shrinking hippocampus. This isn't a metaphor. It is a measurable loss of physical tissue 
in a brain region essential for memory and stress regulation. It is the scar left behind by the widespread 
cell death initiated by the excitotoxic cascade. 
Second, we saw the fraying wires. The documented loss of white matter integrity shows that the brain's 
fundamental communication pathways have been physically degraded. The hardware that carries 
information across the brain has been compromised. 
When you lay the imaging evidence on top of the biomarker evidence, the case becomes undeniable. The 
NfL in the blood is the debris from the dying neurons, and the smaller hippocampus is the empty space 
they leave behind. The physical damage to the axons is what we see as compromised white matter on a 
DTI scan. 
The scans have rendered their verdict. They show a brain that has been structurally altered. The wound is 
physical, and it has left visible scars. Now that we have established the biochemical and structural 
damage, we must look at how this physical injury impacts the brain's day-to-day function. 
 
 
 
 
 
 
 
 
 
 



Chapter 5: The Broken Circuit: Functional 
Evidence of Injury 
 
Section 1: From Damaged Hardware to Faulty Software 
We have now established two powerful lines of evidence for a physical injury. The biomarkers in the 
blood show us the biochemical debris of dead and dying cells. The scars on the scans show us the 
structural aftermath—the lost tissue and frayed wiring. 
But this raises the most important question of all: So what? How does this physical damage actually 
translate into the lived experience of PTSD? How does broken hardware lead to faulty software? 
To answer this, we must look at the brain in action. Using functional neuroimaging (fMRI), which 
measures brain activity in real-time, we can see how these damaged areas function—or, more accurately, 
how they malfunction. If the physical components of a circuit are damaged, the circuit itself will not work 
correctly. The signals it sends will be distorted, weak, or uncontrolled. 
The functional evidence is the final pillar of proof. It connects the physical injury directly to the 
symptoms that define PTSD. It shows us that the hypervigilance, the intrusive memories, and the 
emotional turmoil are not just psychological states; they are the predictable output of a physically broken 
circuit. In the following section, we will examine the most well-documented broken circuit in PTSD: the 
brain's fear response system. 
 
Section 2: The Runaway Alarm and the Broken Brake 
The most well-documented functional impairment in PTSD is the breakdown of the brain's fear regulation 
circuit. To understand this, think of your brain's fear system as having two key parts: a smoke detector and 
a fire department with an "all-clear" button. 
The amygdala is the smoke detector. It is a primitive, almond-shaped structure deep in the brain that is 
constantly scanning for threats. When it perceives danger, it sounds a loud, system-wide alarm, triggering 
the fight-or-flight response—a surge of adrenaline, a pounding heart, and intense focus. 
The medial prefrontal cortex (mPFC) is the fire department's control center. It is a more advanced part of 
the brain responsible for executive function and regulation. Its job is to assess the situation and, once the 
threat has passed, to press the "all-clear" button, sending a signal back to the amygdala to shut off the 
alarm. 
In a healthy brain, these two parts work in balance. The alarm sounds when needed, and the control center 
turns it off when the danger is gone. 
But in PTSD, this circuit is broken. In a landmark 2006 paper published in the Annals of the New York 
Academy of Sciences, Shin and her colleagues used functional imaging to map this dysfunction. They 
found that in trauma survivors, the amygdala is hyperactive—the smoke detector is exquisitely sensitive, 
going off at the slightest hint of anything resembling the original trauma. At the same time, the medial 
prefrontal cortex is hypoactive—the "all-clear" button is broken, and the control center cannot effectively 
send the signal to shut the alarm off (Shin, Rauch, & Pitman, 2006)¹⁰. 
This is the functional signature of the injury we've been tracking. The "mutated" neurons in these circuits 
can no longer perform their jobs correctly. The result is a runaway alarm with a broken brake. The person 
is left in a state of constant, unrelenting hyperarousal, where the terror of the original trauma can be 



re-triggered at any moment and, once started, cannot be turned off. This isn't a psychological choice; it is 
the predictable, painful output of a physically broken circuit. 
 
Section 3: The Complete Picture of the Injury 
We have now followed the trail of damage from three different perspectives, and all of them point to the 
same conclusion. Let's put the complete picture together. 
First, we looked at the biochemical evidence. The blood of trauma survivors contains the wreckage of the 
injury: elevated NfL, the debris of broken neurons, and elevated GFAP, the signal from the brain's 
emergency crews. The blood told us that cells had died. 
Second, we looked at the structural evidence. The brain scans showed us the scars left behind by that cell 
death: a physically smaller hippocampus and frayed white matter tracts. The scans showed us the empty 
space where the dead cells used to be and the damage to the brain's wiring. 
Finally, we looked at the functional evidence. The fMRI studies revealed the consequence of that 
structural damage: a broken fear circuit. We saw a hyperactive amygdala acting as a runaway alarm and a 
hypoactive prefrontal cortex acting as a broken brake. The functional scans showed us a brain that is 
physically incapable of regulating its own fear response. 
This is the complete picture of the injury. It is a single, unbroken chain of causality. The glutamate storm 
causes DNA damage, which leads to cell death. That cell death releases biomarkers into the blood and 
leaves structural scars on the brain. And those structural scars result in the functional, broken circuits that 
produce the chronic symptoms of PTSD. 
The evidence is no longer circumstantial. It is a clear, multi-layered, and scientifically supported portrait 
of a physical wound. The question is no longer if an injury has occurred. The only remaining question is: 
what are we going to do about it? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Chapter 6: The Two-Pronged Solution: A New 
Map for Healing 
 
Section 1: Treating the Whole Wound 
We have followed the evidence to its logical conclusion: a significant number of people suffering from the 
aftermath of severe psychological trauma are not just dealing with a psychological wound; they are also 
dealing with a physical brain injury, initiated at the molecular level by catastrophic DNA damage. 
If this is true, then it perfectly explains why our current treatments fail up to 40 percent of the time. Our 
therapies are designed to address the psychological wound—the trauma memory, the fear, the avoidance. 
And they are essential. But they are not designed to treat an acute neurological injury. We have been 
expertly and compassionately treating only half the wound. 
This means our entire approach to trauma care needs restructuring. We need to stop thinking of this as a 
purely psychological issue and start treating it with the same urgency and logic we apply to other forms of 
brain injury. We need to treat the whole wound. 
The best model for this is how we treat a stroke. When a person has a stroke, we immediately launch a 
two-track response. We provide acute neurological treatment to stop the damage, and we provide 
long-term rehabilitative therapy to restore function. We would never do just one without the other. 
The Excitotoxicity Hypothesis demands that we apply this same two-pronged logic to severe 
psychological trauma. In the sections that follow, we will lay out what this new map for healing looks 
like. We will define the two parallel tracks of care: the neurological response we are currently missing, 
and the psychological healing that remains as critical as ever. 
 
Section 2: The Neurological Response 
The first track in our new approach is the one we are completely missing today: the Neurological 
Response. This track treats the acute phase of the injury with the urgency of a medical emergency, just 
like a stroke or TBI. Its goal is not to process the memory, but to protect the brain's physical hardware 
from the initial and ongoing damage of the excitotoxic cascade. 
If this hypothesis were validated, this track would need to be implemented by neurologists and emergency 
medical teams from day one—or even hour one—after a severe psychological trauma. It would involve 
four key actions: 
Monitor the Biological Damage. Just as we monitor troponin levels after a heart attack to gauge damage 
to the heart muscle, we would immediately begin to monitor the biomarkers of brain injury. We would 
draw blood to track NfL and GFAP levels, giving us a real-time, objective measure of the extent of the 
neuronal damage. This would tell us exactly how severe the physical injury is. 
Deploy Neuroprotective Agents. This is the most critical, time-sensitive intervention. We would 
administer drugs that are already used for stroke and TBI to interrupt the excitotoxic cascade. This could 
include NMDA antagonists like memantine to block the glutamate receptors, or other agents designed to 
reduce oxidative stress and protect the neuronal DNA. The goal is to stop the "chemical fire" before it can 
cause widespread cell death and mutation. 
Enhance DNA Repair. Based on our new understanding of the DNA damage mechanism, we could 
explore interventions designed to boost the brain's natural "Fate C" or successful repair pathway. This 



might involve using drugs that activate the pro-survival CREB-APE1 pathway, helping the neurons' own 
repair crews fix the DNA damage more efficiently and preventing both cell death and long-term mutation. 
Implement Cognitive Rehabilitation. For those who do suffer measurable cognitive deficits from the 
injury—problems with memory, processing speed, or executive function—we would implement the same 
cognitive rehabilitation protocols used for stroke and TBI patients. This is therapy for the brain's 
hardware, designed to help it form new pathways and recover lost function. 
This neurological track is not a replacement for psychotherapy. It is the emergency medical response that 
must happen first, to save as much of the physical brain as possible, so that the psychological healing on 
the second track has a healthy foundation to build upon. 
 
Section 3: The Psychological Healing 
The second track in our new approach is the one we already know, but can now understand in a new light: 
the Psychological Healing. This track does not go away. The psychological wound is real, and addressing 
it remains absolutely essential for a full recovery. This is the rehabilitative therapy for the mind. 
Even if we successfully intervene with neuroprotective agents and limit the physical damage, the 
traumatic memory itself still needs to be processed. The terror, the grief, and the shattered sense of safety 
must be confronted and integrated. This track would continue to involve the evidence-based therapies that 
have already been shown to help many people. 
First, Evidence-Based Trauma Therapy remains the cornerstone. Therapies like Cognitive Behavioral 
Therapy (CBT), Eye Movement Desensitization and Reprocessing (EMDR), and Prolonged Exposure are 
still critical. However, we can now see them in their proper role: they are helping the patient manage the 
symptoms that arise from the "mutated," dysfunctional circuits and helping them to re-process the 
traumatic memory with a brain that is as healthy as it can be. 
Second, Processing the Traumatic Memory and managing the emotional fallout still matters immensely. 
The goal of this track is to help the person make sense of what happened, to grieve their losses, and to 
rebuild their life's narrative around the traumatic event. This is the work of healing the soul. 
Third, Psychiatric Medications for mood, anxiety, and sleep continue to have a role. They can provide the 
stability needed for a person to engage in the difficult work of trauma therapy. They act as crucial support 
tools for the psychological healing process. 
By placing this psychological track alongside the neurological one, we can finally understand why 
30-40% of people don't respond to these therapies alone. It's not because the therapies are bad or the 
patients are "resistant." It's because we have been asking psychotherapy to do a job it was never designed 
for: to fix a physical brain injury. The psychological track is the indispensable second half of a complete 
treatment, but it cannot be the only half. 
 
Section 4: The Bridge - Neuropsychology 
Having two separate tracks of care is not enough. A patient cannot be treated by a neurologist for their 
brain and a psychologist for their mind as if the two are disconnected. We need a bridge between the two 
worlds, a specialist who can understand both the physical injury and the psychological wound and 
translate between them. That bridge is Neuropsychology. 
Neuropsychologists are uniquely qualified for this role. They are psychologists who specialize in how 
brain injuries affect a person's thinking, feeling, and behavior. They already work with stroke and TBI 
patients, doing exactly the kind of integrated work this new model requires. In our two-pronged approach, 
the neuropsychologist would be the central coordinator of the patient's care. 



Their role would be fourfold: 
First, they would Conduct Serial Cognitive Testing. Using a battery of standardized tests, they would 
objectively track the patient's cognitive function—memory, attention, processing speed—over time. This 
would provide a real, data-driven measure of whether the brain's hardware is recovering, independent of 
the patient's subjective reports of their feelings. 
Second, they would Identify Specific Deficits. Based on the testing, they could pinpoint the exact 
cognitive deficits caused by the excitotoxic damage. This would allow them to design a highly targeted 
cognitive rehabilitation plan, focusing on the specific areas of weakness. 
Third, they would Coordinate Between the Teams. The neuropsychologist would be the one speaking the 
language of both the neurologist and the psychotherapist. They would explain the results of the cognitive 
testing to the neurologist and explain the patient's psychological state to the therapy team, ensuring that 
everyone is working from the same complete picture of the patient. 
Fourth, they would Ensure We're Treating the Whole Injury. By keeping one foot in the neurological 
world and one in the psychological world, the neuropsychologist would serve as the ultimate guarantor 
that we are not just treating half the wound. They would be the architect of a single, unified treatment plan 
for a single, unified human being. 
The key insight is this: we wouldn't be replacing psychological treatment. We'd be adding the missing 
neurological component and then building a bridge between them to ensure we are finally treating the 
whole injury, not just its separate parts. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



Chapter 7: The Missing Tool: Building the 
CIEI Severity Index 
 
Section 1: Measuring What Matters 
We treat what we can measure. In medicine, this is a fundamental truth. We can treat high blood pressure 
because we can measure it with a cuff. We can treat diabetes because we can measure blood sugar. But in 
the world of psychological trauma, our measurements have been tragically incomplete. 
Right now, trauma assessment is mostly based on subjective questionnaires. We ask a person to rate their 
own symptoms. We ask them, in essence, "How much does it hurt?" This is like diagnosing the severity of 
a stroke by asking the patient, "How strokey do you feel?" While a person's subjective experience is 
critically important, it does not give us an objective measure of the underlying physical injury. 
This is the problem that the NIH Stroke Scale solved for neurology. Developed by Brott and his 
colleagues in 1989, it gave doctors a standardized, objective, and quantifiable way to measure the severity 
of a stroke, allowing them to make better treatment decisions and track recovery¹². Psychological trauma 
needs the same transformation. 
If the Excitotoxicity Hypothesis is correct, we need a tool that can measure the actual, physical, 
excitotoxic injury, not just the psychological symptoms that result from it. We need a tool that looks at the 
whole wound. 
This is why I propose the creation of the CIEI Severity Index (CIEI-SI). The name stands for Cellular 
Injury from Excitotoxic Insult. This would not be another psychological questionnaire. It would be a real, 
multi-domain assessment tool designed to give clinicians an objective, quantifiable score for the severity 
of the physical brain injury caused by psychological trauma. In the following sections, we will lay out the 
four domains that would make up this crucial missing tool. 
 
Section 2: Domain 1 (The Debris) and Domain 2 (The Scars) 
The CIEI Severity Index would be built on four distinct domains, each providing a different piece of the 
puzzle. The first two domains are designed to capture the direct, physical evidence of the injury. 
Domain 1: The Biomarker Panel (The Debris) 
This domain would be a blood test designed to measure the biochemical wreckage left behind by the 
excitotoxic cascade. It would provide a direct, quantitative measure of the ongoing cellular damage. This 
panel would include: 
NfL levels: To measure the degree of axonal (neuron) damage. 
GFAP levels: To measure the degree of glial cell activation in response to the injury. 
γ-H2AX levels: To directly measure the level of DNA double-strand breaks, giving us a window into the 
core genetic damage. 
Inflammatory Markers (e.g., IL-6, TNF-α): To measure the level of neuroinflammation, which is both a 
cause and a consequence of the injury. 
S100B levels: To measure the integrity of the blood-brain barrier, which can be compromised during the 
initial insult. 
Each marker would be scored based on its deviation from healthy, age-matched controls, contributing to a 
total score for this domain. 
Domain 2: The Neuroimaging Metrics (The Scars) 



This domain would use structural and functional brain scans to measure the visible, macroscopic damage 
to the brain's hardware. It would provide a picture of the physical scars left by the injury. This panel 
would include: 
Hippocampal Volume: Measured as a percentage of the normal volume for the person's age, this would 
quantify the amount of tissue loss in this critical region. 
White Matter Integrity: Measured using DTI, this would quantify the degree of damage to the brain's 
communication wiring. 
Amygdala Reactivity: Measured using fMRI during a threat-response task, this would quantify the 
hyperactivity of the brain's "alarm system." 
Cortical Thickness: Measured in key regulatory areas like the prefrontal cortex, this would assess for 
tissue loss in the brain's "brake system." 
Like the biomarker panel, these imaging metrics would be scored based on their deviation from 
established norms, contributing to a total score for this domain. Together, these first two domains would 
give us an unprecedented, objective picture of the physical wound. 
 
Section 3: Domain 3 (The Deficits) and Domain 4 (The Symptoms) 
The final two domains of the CIEI Severity Index are designed to measure the functional consequences of 
the physical injury. They assess how the damaged hardware is affecting the brain's performance and the 
person's lived experience. 
Domain 3: The Cognitive Battery (The Deficits) 
This domain would be a standardized set of neuropsychological tests designed to objectively measure the 
brain's cognitive performance. It would assess for specific deficits that are known to be associated with 
the brain regions most vulnerable to excitotoxic injury. This battery would include tests for: 
Working Memory: Such as the digit span or n-back test. 
Processing Speed: Such as the trail making or symbol coding test. 
Executive Function: Such as the Wisconsin card sort or the Stroop test. 
Verbal Memory: Such as a standard word list learning task. 
The scores from these tests would be compared to age-matched norms, providing a clear, data-driven 
picture of the person's cognitive deficits resulting from the injury. 
Domain 4: The Clinical Symptoms (The Expression of the "Mutation") 
This final domain is where we incorporate the traditional measures of PTSD, but with a critical new 
understanding. We would use standard clinical scales to measure the severity of the core PTSD 
symptoms, but we would now view these symptoms not as the injury itself, but as the downstream outputs 
of the underlying physical injury and the resulting "mutation" in the surviving neurons. This domain 
would include: 
Intrusion Frequency/Severity: Measuring flashbacks and intrusive memories. 
Avoidance Behaviors: Measuring the degree to which the person is avoiding trauma-related stimuli. 
Hyperarousal Markers: Measuring things like startle response, irritability, and hypervigilance. 
Dissociation Scores: Measuring feelings of detachment or unreality. 
By reframing these symptoms as the consequence of the injury, we can use them as another data point to 
gauge the overall severity without mistaking them for the entire problem. 
Section 4: The Total Score - A New Lens for Treatment 
The power of the CIEI Severity Index lies in bringing all four domains together into a single, meaningful 
score. Each of the four domains—the Biomarker Panel, the Neuroimaging Metrics, the Cognitive Battery, 



and the Clinical Symptoms—would be scored on a scale of 0-25 based on the severity of the findings. 
This would produce a Total CIEI-SI Score ranging from 0 to 100. 
This total score would, for the first time, give clinicians a clear, objective, and holistic measure of the 
actual biological injury that occurred during the psychological trauma. It would allow us to move beyond 
a simple "yes/no" diagnosis of PTSD and instead classify the injury by its severity, much like we do for 
burns or traumatic brain injuries. 
A potential scoring framework could look like this: 
0-25: Mild Injury. This patient likely has minimal biological markers and structural damage, with 
symptoms that are likely responsive to standard psychological treatment alone. 
26-50: Moderate Injury. This patient may show some elevated biomarkers or cognitive deficits and may 
require some neurological intervention or targeted cognitive rehabilitation alongside psychotherapy. 
51-75: Severe Injury. This patient shows clear evidence of significant biological and structural damage 
and requires the full two-pronged approach, with both neurological and psychological tracks given equal 
weight. 
76-100: Critical Injury. This patient has suffered a massive biological injury and requires an intensive, 
neurology-led protocol to manage the acute damage, with psychological support playing a secondary role 
initially. 
This isn't just about relabeling trauma severity. It's about fundamentally changing how we see and treat it. 
With the CIEI-SI, a patient could present with severe clinical symptoms (Domain 4) but have minimal 
biological markers (Domain 1), suggesting that intensive psychotherapy alone might be the right course. 
Conversely, a patient could have only moderate symptoms but show massive biomarker elevation, 
indicating a high risk for future deterioration and an urgent need for neuroprotective intervention. 
The CIEI-SI would give us the lens to see the whole wound. It would allow us to stop treating all trauma 
survivors with the same one-size-fits-all approach and start tailoring the treatment to the specific nature 
and severity of their unique injury. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Chapter 8: The Research We Need Now 
 
Section 1: The Call to Action 
I have laid out a pattern of evidence. I have connected dots between disparate fields of science. I have 
proposed a new mechanism for an old and devastating wound. I have drawn a map for a new way to heal. 
But I am not a neuroscientist. I do not have a lab, a team of researchers, or the funding to turn this 
hypothesis into proven fact. I am not claiming that this theory is the final, absolute truth. 
I am claiming that the evidence is too compelling to ignore. I am saying that the pattern is too clear, the 
logic is too sound, and the potential benefit to millions of suffering people is too great for the scientific 
community to continue looking the other way. 
The time for speculation is over. The time for testing is now. 
This is my call to action. To the researchers, to the funders, to the clinicians, and to anyone who has ever 
been touched by the devastation of trauma: the evidence is screaming for someone to test this properly. 
Ignoring it is no longer a neutral act; it is a choice. It is a choice to accept the status quo where millions 
are left behind. 
In the sections that follow, I will lay out the specific, concrete, and achievable studies that need to be 
funded and executed immediately. This is not a vague wish list. This is a direct and actionable research 
plan. If I am wrong, we will know. But if this pattern is real, we will have unlocked a new paradigm for 
healing. We have a moral obligation to find out. 
 
Section 2: The Immediate Studies 
The first and most urgent research must focus on confirming the initial, acute phase of the injury cascade 
in humans. We need to move from animal models and correlational data to direct observation in people 
who have just experienced a severe psychological trauma. 
First: The Glutamate Study. 
We must get a definitive answer to the most basic question: does the "glutamatergic storm" happen in 
humans after psychological trauma in the same way it does in animal models? This would involve 
enrolling individuals in the emergency room immediately following a qualifying traumatic event (like a 
severe car accident or assault). Using advanced techniques like magnetic resonance spectroscopy (MRS), 
we would need to measure glutamate levels in the brain in the first few hours after the event. This study 
would prove, once and for all, whether the initial trigger of the entire cascade is real. 
Second: The DNA Damage Study. 
Running in parallel with the glutamate study, we must look for the direct evidence of DNA damage. In the 
same cohort of acute trauma patients, we would need to draw blood at regular intervals (e.g., 1 hour, 6 
hours, 24 hours post-trauma) and measure the levels of key DNA damage markers, such as γ-H2AX. This 
would tell us if the glutamate storm is, in fact, leading to the catastrophic shredding of DNA that the 
preclinical evidence suggests. This would be the first study to ever directly link an acute psychological 
trauma to a specific, molecular, genetic injury in humans. 
Third: The Predictive Value Study. 
This is where we connect the acute injury to the long-term outcome. We would need to follow this same 
cohort of patients for the next 6-12 months. We would track their psychological symptoms and formally 
assess them for the development of PTSD. We would then analyze the data to see if the patients who had 



the highest levels of glutamate and DNA damage in the first 24 hours were also the ones most likely to 
develop chronic, severe PTSD. 
If these studies show that high initial glutamate and DNA damage levels predict a future PTSD diagnosis, 
it would provide powerful, direct evidence for the entire hypothesis. It would prove that the seeds of the 
chronic psychological disorder are sown in the acute, physical injury of the initial event. 
 
Section 3: The Intervention Trials 
Confirming the injury is only the first step. The ultimate goal is to treat it. The next, and most critical, 
phase of research must focus on testing whether we can intervene in the acute phase to prevent the 
long-term damage. This is where this hypothesis moves from a diagnostic tool to a life-saving treatment. 
First: The Neuroprotection Trial. 
This is the big one. This would be a randomized, placebo-controlled trial conducted in emergency rooms. 
Individuals who have just experienced a qualifying severe psychological trauma would be randomly 
assigned to one of two groups. The treatment group would receive an immediate dose of a neuroprotective 
agent—a drug known to block the excitotoxic cascade, such as memantine, or another compound known 
to reduce oxidative stress. The control group would receive a placebo. 
Both groups would then be followed for 6-12 months, with regular assessments for PTSD symptoms and 
the biomarkers of injury (NfL, GFAP). If the group that received the neuroprotective drug shows a 
significantly lower incidence of PTSD and lower levels of injury biomarkers, it would be the single most 
powerful proof of the entire hypothesis. It would demonstrate that by treating the initial neurological 
event, we can prevent the chronic psychological disorder. These would not be tested as psychiatric drugs, 
but as true neuroprotective agents. 
Second: The DNA Repair Enhancement Trial. 
Building on the neuroprotection trial, a second, more advanced intervention study should be run. This trial 
would test agents that are known to boost the brain's natural DNA repair mechanisms, such as drugs that 
enhance the CREB-APE1 pathway. The hypothesis would be that by helping the brain's own repair crews 
work more efficiently, we can increase the number of neurons that achieve "Fate C" (successful repair) 
and reduce the number that either die or become "mutated." 
If interventions that enhance DNA repair are shown to reduce the long-term incidence of PTSD, it would 
provide a stunning level of confirmation for the molecular mechanism at the heart of this theory. It would 
open up an entirely new class of therapeutics for trauma, focused not on blocking damage, but on 
promoting healing at the most fundamental, genetic level. 
These intervention trials are the ultimate test. If they succeed, they would not just validate a theory; they 
would revolutionize the standard of care for trauma worldwide. 
 
Section 4: The Call 
I have laid out the pattern as I see it. I have connected the dots from a psychological horror to a 
glutamatergic storm, from an excitotoxic cascade to the literal shredding of neuronal DNA. I have 
followed the trail of evidence from the wreckage in the blood to the scars on the scan, to the broken 
circuits that govern our deepest fears. 
This is not a proven fact. It is a testable hypothesis. 
To the researchers: I am asking you to test it. Design the studies. Challenge the framework. Prove me 
wrong if you can. The evidence is compelling enough that ignoring it feels irresponsible. 



To the funders: This could be the explanation for treatment resistance that you have been looking for. This 
could be the key to helping the millions who are not getting better. Fund the glutamate studies. Fund the 
biomarker trials. Fund the intervention trials. 
To the clinicians: If this is validated, it would mean a revolution in how you care for your patients. It 
would mean adding neurologists to your trauma teams, using brain injury protocols alongside therapy, and 
having objective measures of recovery. It would mean finally having a tool to treat the 40% you have 
been unable to reach. 
To everyone else who carries the weight of trauma: I see this pattern because I live with these challenges, 
too. If this research happens and helps even one person who wouldn't have been helped otherwise, it is 
worth challenging the entire paradigm. 
The evidence suggests that severe psychological trauma can cause a physical brain injury through 
excitotoxicity and subsequent DNA damage. This is not a fringe idea. It is a scientifically plausible, 
evidence-based, and eminently testable hypothesis. 
Test it. 
Because if it is real, we have been treating the single most devastating wound of the human condition 
wrong this entire time. And it is time we made it right. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Conclusion: A Final Word 
We began this journey with a simple, heartbreaking question: why do so many people who suffer from 
trauma never get better? We have followed a trail of evidence through the intricate worlds of neurology, 
molecular biology, and genetics. We have talked about glutamate storms, excitotoxicity, and the literal 
shredding of neuronal DNA. 
But this book was never just about the science. For me, it couldn't be. 
This journey began in the dark. It began with the ghosts of my father's war. It was forged in the silence of 
my own coma as a child. And it was sealed in the single most devastating moment of my life: holding my 
daughter as she took her last breath. That is a pain from which you do not heal. You learn to carry it. And 
in carrying it, you are forced to ask the deepest questions a human being can ask. 
As a man of faith, I believe that we are fearfully and wonderfully made. I believe that the God who 
created the universe is a God of order, who set in motion the fundamental laws that govern everything 
from the spinning of galaxies to the firing of a single neuron. I do not believe He is a God of chaos or 
random cruelty. 
Therefore, the devastation of trauma could not be a meaningless anomaly outside of that created order. It 
had to be operating according to those same fundamental laws. The spiritual wound had to have a 
physical correlate. The pain in the soul had to have an echo in the cells. My search for the science was, in 
its own way, a search for the signature of God in the mechanics of our deepest suffering. 
What we have found—this intricate cascade of glutamate, calcium, and broken DNA—is not, to me, a 
contradiction of faith. It is a revelation of it. It is a glimpse into the breathtakingly complex machinery of 
how a human being is unmade by trauma, and how, perhaps, they can be remade. 
My hope is that this hypothesis does more than just spark a new line of research. My hope is that it brings 
a new kind of compassion. 
For the person suffering from PTSD, my hope is that this helps you understand that you are not weak, you 
are not "crazy," and you are not failing at therapy. You are fighting a battle against a physical wound. You 
are a survivor, not just of a memory, but of a biological cataclysm. 
For the clinicians and researchers, my hope is that this provides a new map—a way to see the whole 
wound and, in seeing it, to finally find a way to treat it completely. 
This book is my offering. It is the pattern I was given to see. It is the product of a restless, pattern-seeking 
mind and a broken, searching heart. Now, I hand it over to the people with the tools and the resources to 
test it. 
If I am wrong, we will know, and we will be no worse off. 
But if I am right, it means that for millions of people still lost in the darkness of trauma, the light is 
coming. It means that for the first time, we might have a way to not just manage the ghosts of the past, but 
to heal the physical wounds they left behind. And that is a hope worth fighting for. 
 
 
 
 
 
 
 
 



References 
Acar, A., et al. (2021). The relationship between thiol/disulfide balance, DNA damage, and oxidative 
stress in patients with post-traumatic stress disorder. Turkish Journal of Medical Sciences, 51(4), 
1933-1940. https://doi.org/10.3906/sag-2012-190 
Abdallah, C. G., et al. (2018 ). Glial markers in PTSD and major depression: implications for 
pathophysiology and treatment. Biological Psychiatry, 83(10), 865–873. 
Behnke, A., et al. (2022). Expression of DNA repair genes in peripheral immune cells of PTSD patients is 
associated with the severity of post-traumatic stress symptoms. Scientific Reports, 12, 18641. 
https://doi.org/10.1038/s41598-022-22001-w 
Benedetti, F., et al. (2020 ). Higher neurofilament light chain and glial fibrillary acidic protein plasma 
levels in patients with major depressive disorder and PTSD. Journal of Affective Disorders, 276, 511-520. 
Berman, S.A., et al. (1996). DNA strand breaks induced by sustained glutamate excitotoxicity in primary 
neuronal cultures. Journal of Neuroscience, 16(7), 2238–2250. 
https://doi.org/10.1523/JNEUROSCI.16-07-02238.1996 
Boks, M. P., et al. (2014 ). The role of DNA methylation in the pathogenesis of post-traumatic stress 
disorder. International Journal of Neuropsychopharmacology, 18(3), pyu010. 
https://doi.org/10.1093/ijnp/pyu010 
Borovac Štefanović, L., et al. (2015 ). Oxidative status and severity of symptoms in post-traumatic stress 
disorder patients. Annals of Clinical Biochemistry, 52(1), 95–104. 
https://doi.org/10.1177/0004563214528882 
Brott, T., et al. (1989 ). Measurements of acute cerebral infarction: a clinical examination scale. Stroke, 
20(7), 864-870. 
Carroll, J. E., et al. (2010). Psychological stress, telomerase and the eternal youth of the immune system. 
Brain, Behavior, and Immunity, 24(4), 525-526. https://doi.org/10.1016/j.bbi.2010.07.236 
Crowe, S.L., et al. (2006 ). Rapid phosphorylation of histone H2A.X following ionotropic glutamate 
receptor activation. European Journal of Neuroscience, 23(9), 2351–2361. 
https://doi.org/10.1111/j.1460-9568.2006.04768.x 
Crowe, S.L., et al. (2011 ). Phosphorylation of histone H2A.X as an early marker of neuronal 
endangerment following seizures in the adult rat brain. Journal of Neuroscience, 31(21), 7648–7656. 
https://doi.org/10.1523/JNEUROSCI.0092-11.2011 
Dong, X. X., et al. (2009 ). Molecular mechanisms of excitotoxicity and their relevance to pathogenesis of 
neurodegenerative diseases. Acta Pharmacologica Sinica, 30(4), 379-387. 
García-Giménez, J. L., et al. (2015). Dynamic regulation of cerebral DNA repair genes by stress. 
Mutation Research/Fundamental and Molecular Mechanisms of Mutagenesis, 771, 28-36. 
https://doi.org/10.1016/j.mrfmmm.2014.11.003 
Hayashi, K., et al. (2020 ). Glutamate excitotoxicity and neuroinflammation in stress-related disorders: 
molecular mechanisms and therapeutic targets. Frontiers in Neuroscience, 14, 589437. 
Karanikas, E., et al. (2021). Oxidative Dysregulation in Early-Life Stress and Post-Traumatic Stress 
Disorder (PTSD): A Comprehensive Review. Brain Sciences, 11(6), 723. 
https://doi.org/10.3390/brainsci11060723 
Katz, I. R., et al. (2019 ). Treatment-resistant PTSD: A review. Depression and Anxiety, 36(10), 869-880. 
Kurhan, S., et al. (2022). Evaluation of Oxidative Stress and DNA Damage in Patients with 
Post-Traumatic Stress Disorder after an Earthquake. Revista Brasileira de Psiquiatria. 



Li, P., et al. (2018). Oxidative stress and DNA damage after cerebral ischemia: Potential therapeutic 
targets to repair the genome and improve stroke recovery. Neuropharmacology, 134(Pt B), 208–217. 
https://doi.org/10.1016/j.neuropharm.2017.11.011 
Li, X., et al. (2017 ). Post-traumatic stress disorder and shorter telomere length: A systematic review and 
meta-analysis. Journal of Affective Disorders, 218, 322–326. https://doi.org/10.1016/j.jad.2017.03.048 
Logue, M. W., et al. (2019 ). Smaller hippocampal volume in PTSD: a multisite ENIGMA-PGC study. 
Biological Psychiatry, 85(7), 509–518. 
Lushchak, O. V., et al. (2023). Mitochondrial dysfunction in PTSD: A potential link between oxidative 
stress and neuroinflammation. Computational and Structural Biotechnology Journal, 21, 5130-5145. 
https://doi.org/10.1016/j.csbj.2023.11.010 
Martin, C., et al. (2021 ). DNA Methylation Changes Predict Onset of Post-Traumatic Stress Disorder. 
Frontiers in Neuroscience, 15, 738347. https://doi.org/10.3389/fnins.2021.738347 
McEwen, B. S. (2007 ). Physiology and neurobiology of stress and adaptation: central role of the brain. 
Physiological Reviews, 87(3), 873–904. 
Menon, D. K., et al. (2021). Biomarkers of brain injury: neurofilament light chain and GFAP in traumatic 
brain injury and psychiatric disorders. Lancet Neurology, 20(9), 759–771. 
Miller, M. W., & Sadeh, N. (2014). Traumatic stress, oxidative stress and PTSD: neurodegeneration and 
accelerated-aging hypothesis. Molecular Psychiatry, 19(11), 1156–1162. 
https://doi.org/10.1038/mp.2014.111 
Miller, M. W., et al. (2015 ). An ALOX12 polymorphism and the thickness of the prefrontal cortex in 
individuals with PTSD. Psychoneuroendocrinology, 62, 359–365. 
https://doi.org/10.1016/j.psyneuen.2015.09.003 
Morath, J., et al. (2014 ). Effects of psychotherapy on DNA strand break accumulation in post-traumatic 
stress disorder. Psychotherapy and Psychosomatics, 83(5), 289-297. https://doi.org/10.1159/000362739 
Musazzi, L., et al. (2013 ). The glutamatergic storm in stress-related disorders. 
Neuropsychopharmacology, 38(1), S123. 
O'Doherty, D. C. M., et al. (2018). White matter integrity alterations in post-traumatic stress disorder. 
Human Brain Mapping, 39(3), 1327–1338. 
Popoli, M., et al. (2011). The stressed synapse: the impact of stress and glucocorticoids on glutamate 
transmission. Nature Reviews Neuroscience, 13(1), 22-37. 
Relyea, S. L., et al. (2017). DNA damage in peripheral blood lymphocytes of individuals with severe 
psychological stress. Mutation Research/Genetic Toxicology and Environmental Mutagenesis, 813, 26-31. 
https://doi.org/10.1016/j.mrfmmm.2016.09.015 
Sapolsky, R. M. (2000 ). Glucocorticoids and hippocampal atrophy in neuropsychiatric disorders. 
Archives of General Psychiatry, 57(10), 925–935. 
Shcherbinina, O., et al. (2024). Long-Term Stress and Dynamics of DNA Damage in Rat Brain: A Model 
for PTSD. International Journal of Molecular Sciences, 25(2), 994. https://doi.org/10.3390/ijms25020994 
Shin, L. M., et al. (2006 ). Amygdala, medial prefrontal cortex, and hippocampal function in PTSD. 
Annals of the New York Academy of Sciences, 1071, 67-79. 
Steenkamp, M. M., et al. (2015). Psychotherapy for military-related PTSD: a review of randomized 
clinical trials. JAMA, 314(5), 489–500. 
Sun, C., et al. (2023). The Role of Oxidative Stress in the Pathogenesis of Post-Traumatic Stress Disorder. 
Frontiers in Nutrition, 8, 661455. https://doi.org/10.3389/fnut.2021.661455 



Szydlowska, K., & Tymianski, M. (2010 ). Calcium, ischemia and excitotoxicity. Cell Calcium, 47(2), 
122-129. 
Tylee, D. S., et al. (2015). Blood transcriptomic predictors of PTSD onset in a prospective study of U.S. 
Marines. Translational Psychiatry, 5, e607. https://doi.org/10.1038/tp.2015.99 
Wang, Y., et al. (2025 ). The Role of DNA Repair in Neuropsychiatric Disorders. Frontiers in 
Neuroscience, 19, 1552790. https://doi.org/10.3389/fnins.2025.1552790 
Wilson, C. B., et al. (2013 ). Inflammation and Oxidative Stress Are Elevated during the Development of 
PTSD in a Predator Exposure Animal Model. PLOS ONE, 8(10), e76146. 
https://doi.org/10.1371/journal.pone.0076146 
Wu, W., et al. (2025 ). Molecular mechanisms of excitotoxicity and their relevance to the pathogenesis of 
neurodegenerative diseases – an update. Acta Pharmacologica Sinica, 44(7), 1301–1320. 
https://doi.org/10.1038/s41401-025-01576-w 
Yang, J.-L., et al. (2010 ). Neurons efficiently repair glutamate-induced oxidative DNA damage by a 
process involving CREB-mediated up-regulation of apurinic endonuclease 1. Journal of Biological 
Chemistry, 285(36), 28191–28199. https://doi.org/10.1074/jbc.M109.082883 
Yang, Z., et al. (2022 ). The role of DNA damage repair in neurodevelopment. FEBS Journal, 289(21), 
6596-6613. https://doi.org/10.1111/febs.16535 
Yang, J. L., et al. (2023 ). Stress-induced DNA damage and repair in psychiatric disorders. Frontiers in 
Psychiatry, 14, 1183696. https://doi.org/10.3389/fpsyt.2023.1183696 
Yehuda, R., et al. (2018 ). Transgenerational effects of trauma exposure: an update and new directions. 
Epigenomics, 10(7), 955-968. https://doi.org/10.1186/s13013-018-0157-3 
Zetterberg, H., & Blennow, K. (2016 ). Fluid biomarkers for mild traumatic brain injury and related 
conditions. Nature Reviews Neurology, 12(10), 563–574. 
 


