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Tau Proteins & TBI 
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Compensation 
Transcallosal Inhibitory Control 

Compromised regions in one hemisphere are invaded by the 
contralateral homologous region and managed until 
pyramidal, supporting cells or network functions recover and 
begin activating again.  

Pascual-Leon, 2005 



Adaptive Response To Trauma 
Compromised regions or nodes increase and decrease connections 
to supportive networks depending on node valence in network 
constellations. 

Alstott, 2009 



Delta Correlates 
  
• Abnormal delta: Cortical disconnect 

from subcortical and brainstem 
networks (Gloor et al, 1977).   

• .5-2.5 polymorphic delta is usually an 
indicator of white matter damage.   

• FIRDA- Frontal Intermittent Rhythmic 
Delta- Dysfunction of thalamocortical 
connections esp dorsal medial 
nucleus.  Often shows up in toxic or 
metabolic encephalopathy. 

• Synchronous delta bursts are 
common with decreasing blood 
sugar. 

• Reducing acetylcholine generates 
delta in the cortex (Schaul,1978) 

• Diffuse Frontal Delta in toxic and 
metabolic disorders.  (Dyro, 1989). 

 
 



• Damage to one area 
may have a greater or 
lesser effect on other 
areas depending on the 
degree of participation 
in the processing 
network. 

• Its impact may be 
further affected by 
available alternate 
routes of processing. 

Training Upstream or Downstream 



LORETA 6Hz 

Brodmann area 22 is most impacted by 
the dorsal lateral network damage.  Of 
the many regions trained, training in 
this region had the most impact on his 
entire system. 
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Rating Trauma Is Tricky 

PTA- Post Traumatic Amnesia LOC- Loss of Consciousness 



More Than Physical Trauma 



TBI is a degenerative disorder 

“TBI must not be considered an acute or static 
disorder, but a complex and chronic 
neurodegenerative condition.” 



Primary Impact 

The primary injury can be 
described as the 
mechanical damage 
occurring at the time of 
trauma to the neurons, 
axons, glia and blood 
vessels through shearing, 
tearing and stretching . 



Secondary Cascades 

Such events pave the way for secondary pathophysiological 
cascades that include biochemical, metabolic and 
physiological changes such as spreading depression, ionic 
imbalance, release of excitatory neurotransmitters, 
mitochondrial dysfunction, and activation of inflammatory 
and immune processes, among others. 



Secondary Effects 

• Some of the more important 
secondary injury mechanisms 
involve: 

• Activation of neuronal cell 
death pathways,  

• Microglial and astrocyte 
activation,  

•  Neurotoxicity. 
• Notably, chronic inflammation 

following CNS trauma 
providing a mechanistic link 
between acute and chronic 
neurodegeneration. 



Seizure Risk 



Back Up Networks 



NFB Can Alter Structural Degradation 



TBI- Endocrine Effects 
Neuroendocrine Dysfunction (NED) 

 80% of Adult Growth Hormone 
deficiencies are likely due to TBI. 
 

 Chronic hormone deficiency 
occurs in 30-40% of patients after 
TBI, with 10-15% of patients 
having more than one deficiency.  
 

 15% of TBI patients develop 
gonadal hormone deficiencies and 
10-30% develop hypothyroidism. 

 Adrenal deficiency is common. 
 

 30% have elevated prolactin levels. 



Mild TBI 
Every Day Head Bumps 

 
 

Approximately 15 percent of 
patients with mild TBI experience 
persistent symptoms  

 

 
List of Hormones  Affected  
FSH  Follicle-Stimulating hormone  
GH  Growth hormone   
IGF 1  Insulin-like growth factor 1   
LH  Luteinizing hormone   
TSH  Thyroid-stimulating hormone 
  
 

Of the approximate 15 percent who 
experience a mild TBI and remain 
symptomatic, an estimated 15-30 
percent develop NED . 
 
The Majority of the symptoms are 
related to pituitary and thyroid 
dysregulation. 



Deficiency Symptoms 

 
Growth hormone: Increased abdominal fat 
mass, fatigue, decreased vigor and 
concentration, decreased lean body mass, 
dyslipidemia, anxiety, depression, impaired 
judgment  
Gonadotropin: Males –– infertility, decreased 
libido, erectile dysfunction, decreased muscle 
mass, decreased exercise tolerance, anemia 
and testicular atrophy. Females –– 
amenorrhea, sexual dysfunction, breast 
atrophy  
Corticosteroid: Adrenal crisis, hypoglycemia, 
hyponatremia, myopathy, anemia, depression, 
fatigue, anxiety, apathy, weight loss, loss of 
libido  

 
Thyroid hormone: Decreased energy, 
depression, cold intolerance, weight gain, 
fatigue, poor memory, muscle cramps, 
constipation, myopathy, hypotension, 
bradycardia, neuropathy, skin, hair and voice 
changes  
Prolactin: Males –– decreased libido, 
impotence. Females –– amenorrhea, 
oligomenorrhea, galactorrhea, infertility, hot 
flashes, vaginal dryness, hirsutism (in post 
menopausal women). Both –– sudden onset of 
depression  
Antidiuretic hormone: Excessive urination, 
dehydration, excessive thirst, hypernatremia 
(potentially leading to weakness, altered 
mental status, coma, seizures)  



IGF-1 & Glucose Regulation 

Insulin-like growth factor 
(IGF-1) IGF-1 deals with the 
functional use of glucose in 
the brain.  
 
IGF-1 depletion causes 
disruption in lipid and 
microtubule metabolism, 
leading to impaired 
neuronal, somatic, and 
dendritic growth. 



Symptom Overlap 



If Symptoms of Mild TBI persist beyond 3 
months, then NED is likely present. 



30 Year TBI Follow UPs 

• 48% Axis 1 Problems 
• Depression 27% 
• Alcohol Abuse 12% 
• Panic Disorder 8% 
• Phobias 8% 

 
• 23% Axis 2 Disorders 



TBI & PTSD 



Multiple Sub Concussive Case (NED) 

With PTSD 



Different Trauma Patterns 



CEC Analysis 
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