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Disclaimer 

The views expressed in this session are strictly 
those of the presenters (RAH & KHT).  They 
do NOT represent those of the Veteran’s 
Health Administration, the Department of 
Defense, or the United States Government. 



Learning Objectives 

Neuropsychiatry of TBI:  
current understanding  
and future challenges 
 
1. Functional Anatomy of emotion, memory, 

and behavior circuits 
2. Functional deficits in civilian brain injury  
3. Current assessment and treatment advice  
4. Suggestions for future research initiatives 
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Frontal Lobe Circuits 



Major Prefrontal – Subcortical 
Circuits 



Prefrontal Circuits: Vulnerable to 
Injury 



Emotion and Memory 



Cerebellum in Emotion 



Major Cortical Association Tracts 



Anatomy of Neurotransmitters: 
Emotion, Behavior, and Memory 



Neuropsychiatry of TBI… 



(Used with permission - David Arciniegas, MD, UCHSC; Based on data from the Centers for Disease Control and Prevention, 
American Cancer Society, American Heart Association, and National Multiple Sclerosis Society. TBI: traumatic brain injury; Brst CA: 
breast cancer; SCI: spinal cord injury; AIDS: acquired immune deficiency syndrome; MS: multiple sclerosis.) 
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Why is TBI (mild) A “Silent” 
Problem? 

 Multiple factors create the 
post-injury picture 

 Traditional psychiatry:  
•  Clinicians don’t ask  

•  Patients don’t know to tell 

 Brain anatomy and 
physiology poorly 
understood 

 Diagnostics new, 
treatments limited 



Traumatic  
Brain Injury 
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(adapted with permission - David Arciniegas, MD, UCHSC; Arciniegas, Topkoff, and Silver 2000; Silver 1994; 
McAllister 1994; McAllister 1992) 

Neuropsychiatric Sequelae of TBI 



Preinjury Factors 

 Baseline cognitive function 
 Psychiatric problems 
 Sociopathy 
 “Risk-taking” & “novelty-

seeking” behavior 
 Premorbid behavioral problems 

(children) 
 Social circumstances 
 Substance Abuse 
 Neurogenetic (ie, APOE-4, 

COMT, ?other) 
 Age 

Adapted with permission - David Arciniegas, MD, UCHSC  



Injury Factors: Translation, Rotation,  
& Angular Acceleration Forces 

 
Rotational 

force vector 

Translational 
force vector 

(Figure adapted from Arciniegas and Beresford 2001) 

Center of mass 



The brain shifts 
within the skull, 
hitting bone & 
compressing tissue 

Common Injuries: 
Subdural Hemorrhage and Contusions 
 



Where Are The Injuries?  
Subdurals and Contusions 



What Are The Injuries? 

contusion SDH 



Diffuse Axonal Injury (DAI) 



Normal axon Myelin sheath 

Cytoskeleton 
Injured axon 

Diffuse Axonal Injury (DAI) 

 Progressive slow injury 
• Axon is stretched 
• Increased permeability 
• Calcium influx 
• Damage to cytoskeleton 
• Impaired axoplasmic 

transport 
• Axonal swelling 
• Detachment and axonal 

death 

 



What Are The Injuries? 
Evolution 

Traumatic brain injury 

Release of excitatory amino 
acids 

 “neurotransmitter storm” 

Hemorrhage 

Vasospasm 

More brain 
injury 

(Figure adapted from Yi and Hazell, 2006) 

metabolic demand 

Risk of ischemia 

glucose metabolism cerebral blood flow 



Blast Injuries: What Is Known? 



Neuropsychiatry Post-TBI:  
What Do We See in Clinic? 

 Impulsivity: common– reason family 
brings patient to MD 

 Disinhibition: no “filter” on thoughts or 
actions (misses social cues) 

 Poor control over primal urges 
 Cognitive changes: can’t hold 

concentration & focus 
 Substance Abuse 
 Physical Aggression 



Other MH Problems 

 Personality change 
 Cognitive impairment 
 Depression/Mania 
 Generalized anxiety/panic 
 Post traumatic stress 
 Substance abuse 
 Psychosis 
 Aggression 
 Sleep impairments 
 Affective liability 

 



Operations Iraqi Freedom/Enduring Freedom:  
Are There Brain Injuries? 

 88% IED/mortar attack- 47% 
about the head (Murray & 
Reynolds, 2005) 

 97% explosions (65% IED’s, 
32% mines)- 53% head or 
neck (Gondusky &Reiter, 
2005) 

 Walter Reed at-risk group, 
59% had TBI (Okie, 2005) 

 At least 20% of wounded 
had some degree of brain 
injury (Okie  2005) 



Operations Iraqi  
Freedom/Enduring Freedom:  
Most Prominent Mild TBI Symptoms – Some Clinics 

 Balance/dizziness 
 Headaches 
 Visual changes (e.g. 

sensitivity to bright lights) 
 Memory/cognitive deficits 
 Irritability 
 Sleep disturbances 
 Ringing in ears/decreased 

hearing 



OEF/OIF Rates of PTSD 

 19% by screening in US active duty 
military Hospital in Kuwait (2005); 
Felker, 2008. 

 11% by postal card survey of 
veterans (2005); Schneiderman, 
2008. 

 8-15% post deployment survey; 
McLay, 2008 

 9% by post-deployment 
anonymous survey (2006); Hoge, 
2008. 

 37.8% VA post-deployment clinic 
( )      

http://my.att.net/s/context.dll?id=10105&_pgoffset=&type=clickthru&name=imagesearch&redirecturl=http://thinkprogress.org/2007/08/17/soltz-ptsd�


PTSD 

Moores et al, 2008; O’Donnell et al, 
 



Noradrenergic Neurons 



TBI & PTSD - Military 
 



PTSD and TBI:  
Common Symptoms 

 Decreased 
concentration 

 Agitation/irritability 
 Insomnia 
 Social isolation / 

detachment 
 Impaired memory 
 Affect and Mood 

disturbances 

http://my.att.net/s/context.dll?id=10105&_pgoffset=&type=clickthru&name=imagesearch&redirecturl=http://www.guardian.co.uk/Iraq/Story/0,2763,1210675,00.html�
http://my.att.net/s/context.dll?id=10105&_pgoffset=&type=clickthru&name=imagesearch&redirecturl=http://egyptelection.com/content/view/149/1�


Assessment 
Don’t forget to ask: 
 Seizures  
 Verbal interactions 
  Physical aggression 
  Substance abuse 
  Inappropriate actions 

• (dangerous behaviors, 
social actions) 

  Cognitive function 
  Eating, sexual activity, 

spending habits, etc… 
 



Diagnostic Imaging… 



Reasons to Image 
Medical Conditions or  
Working Diagnoses 

 Traumatic brain injury (i.e. 
sudden deceleration or blast 
injuries) 

 Significant alcohol abuse 

 Seizure disorders with 
psychiatric symptoms 

 Movement disorders 

 Autoimmune disorders 

 Eating disorders 

 Poison or toxin exposure 

 Delirium 

Clinical Factors 

 Psychiatric symptoms outside 
“clinical norms” or with any unusual 
presentation or course 

 New onset mental illness after age 50 

 Presentations at an atypical age for 
the working diagnosis 

 Initial psychotic break with focal 
neurological signs 

 Catatonia 

 Dementia or cognitive decline 

 Sudden personality changes 



Imaging of TBI 



Pharmacologic Treatment 

 No large double-blinded 
placebo-controlled studies 
(case reports and open labeled 
studies) 

 No FDA approved medications 
for chronic psychiatric 
symptoms due to TBI 

 Medications used today are 
opinions of experts in field 

 Patients more sensitive to side 
effects:  watch closely for 
toxicity and drug-drug 
interactions 



TBI Medication Guidelines 

 “Rule-out” social factors first**** 
• Abuse, neglect, caregiver conflict, 

environmental issues 

 No large quantities of lethal 
medications 
• Suicide rate high 

 Full therapeutic trials: under 
treatment common 

 Start low- Go slow! 
 
 



Discontinue Conflicting Agents 

 Minimize benzodiazepines, 
anticholinergic, seizure-inducing or 
antidopaminergic agents 
• impairs cognition 
• increases sedation 
• impedes neuronal recovery 

 No caffeine 
• agitation / insomnia 

 No herbal, diet, “energy” products 
• mania, hypertensive crisis, aggression 

 Spinella, 2002; Wong, 1998; Vogel, 2001 



Medicine in TBI: 1st-Line Agents: 

 SSRI’s:   depression; +/- cognition 
 Anticonvulsants: mood 

stabilization and seizure prevention 
 Atypical Antipsychotics: 

aggression, agitation, irritability (beta 
blockers for severe cases) 

 Dopamine agonists: cognition, 
concentration, focus 

 Cholinesterase Inhibitors: memory         
 Atypical agents:  

• Buspirone – emotional stabilization 
• Modafinil – concentration, focus 



Therapy Programs 
 Multidisciplinary rehabilitation program VA Polytrauma 

System of care: http://www.polytrauma.va.gov 
 Initial Education + cognitive/behavioral therapies 

(includes video feedback, role play, skills retraining 
(Owensworth, 1998)) 

 Long term support 
• Group psychotherapy 

 Symptom focused: e.g., anger or substance abuse 
(Delmonico,1998) 

 Process group  
• Family therapy (Kreutzer, 2002) 
• Social issues: financial, legal, vocational, education, 

transportation 

 National/local support groups and programs 
    

http://www.polytrauma.va.gov/�


Adjusting PTSD Rx for TBI 
Treatment programs for PTSD must be altered for 
patients with TBI 

 Present information at slower pace  

 Use structured intervention approach with agenda, outline, 
or handouts. 

 For group: do not put “on the spot”; Allow to freely 
contribute or ask PTSD only to respond 1st; then ask dually 
dx to respond.  

 Use refocus/redirection to topic or short sessions with 
breaks. 

 Provide a clear transition between topics.  Use agenda, 
outline, or handout. 

 The therapist can frustrate the mTBI patient in trying to fully 
recall an event that was only partially encoded. 



2009-10: The Journey Ahead… 

What should we do? 



What We Don’t 
Know… 

 Is combat-related injury similar to or different from 
civilian TBI? 

 When are the deficits permanent? 
 Can we use the sports-related TBI literature as a 

guide? 
 Is there change in judgment/skill after mild combat-

related TBI? If so, for how long? 
 What are the best assessment strategies/tools for 

the immediate and long-term evaluation? 
 What are the best acute and longer term treatment 

protocols? 
 What is the prognosis?  



Biological Studies:  
Understand Injury Patterns 

http://my.att.net/s/context.dll?id=10105&_pgoffset=&type=clickthru&name=imagesearch&redirecturl=http://www.flickr.com/photos/jepoirrier/422469526/�


Newer Imaging Techniques 



Potential New Therapies? 

 Repetitive Transcranial 
Magnet Stimulation (rTMS) 

 Newer medications 
• anticonvulsants 
• atypical antipsychotics 
• SSRIs 

 Vagal Nerve Stimulation 
(VNS) 
 



WWW.MIRECC.VA.GOV/VISN6/ 

http://www.mirecc.va.gov/VISN6/�


TBI “Pocket Cards” 
Patient and Provider 



Enduring Educational Materials: 
brings the anatomy of injury into focus  



Together we can make a difference!  
 

Thank  you! 
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