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Disclaimer

'he 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.




_earning 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



Frontal Lobe Circuits

Cortex Orbitofrontal Dorsolateral prefrontal Anterior cingulate

Basal ganglia Dorsolateral caudate

Ventromedial caudate

Ventral putamen
Nucleus accumbens
Olfactory tubercle

Dorsomedial globus pallidus Rostromedial globus pallidus
Substantia nigra Ventral globus pallidus

Thalamus \entral anterior Dorsomedial Anterior

Limbic system Hippocampal formation Mamillary body




Major Prefrontal — Subcortical
Circuits
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Prefrontal Circuits: Vulnerable to
Injury

Incoming &
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Emotion and Memory

Midline Medial {Parasagittal] Views
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Cerebellum in Emotion

Prefrontal Areas:
' Dorsolateral prefrontal cortex |

" [Anterior cingulate cortex|
'Orbitomesial cortex|

Subcortical Areas:
|$epta| nucle||

Hypothalamus

Amygdala

|Hippncampustentate Gyrus

Brainstem Monoamine Nuclei:
Serotonin - Dorsal raphé

' Dopamine - Substantia nlg_’

Jl repinephrine - Lot




Major Cortical Association Tracts

Anterior - lack of emotional affective
response to pain; anxiety; OCD; . ;
depression; panic; akinetic mutism cingulum - long fibers

frontal cortex <= temporal cortex

Posterior - impaired integration of
visuospatial & memory processing

akinetic mutism; disordered initiation & preparation
of speech movements; transcortical motor aphasia;
anomia & reduction of spontaneous speech with
normal articulation

uncinate fasciculus

orbital & polar prefrontal cortex <= anterior
temporal cortex

deficits in retrieval of past information: §
R - episodic context-dependent memory
personal experiences, autobiographical

L - context-free memory, general
knowledge of facis

superior longitudinal (arcuate) fasciculus
frontal cortex <= parietal, occipital & temporal cortex

R - left hemispatial neglect

L - conduction aphasia (fluent aphasia with impaired repetition, mostly
preserved language comprehension); ideational apraxia (can‘t carry out skilled
movemenis; can’t carry out commands); depression; speech arrest; anomia
Posterior injury - transcortical sensory aphasia (impaired auditory
comprehension with intact repetition & fluent speech)

cingulum - short fibers
cingulate cortex <>
frgntal, parietal, occipital & temporal cortex

/ inferior fronto-occipital fasciculus
ventrolateral & dorsolateral prefrontal cortex <
posterior temporal & occipital cortex

R>L - impaired orienting of attention; visual
recognition abnormalities

R+L - impaired pursuit eye movements;
inaccurate reaching under visual guidance;
impaired motion perception
R or R+L - impaired seeing/selecting in
crowds; impaired spatial relations;
visual agnosia & poor visual memory;
impaired recognition of places &
directions to get there; getting lost

disorders in recognition (visual agnosia)
impaired visual recent memory

R or R+L - impaired face recognition
(prospagnosia); visual object agnosia; visual
hypoemotionality if cue presented visually
R+L or L>R - contralateral deficit in color vision
(hemiachromatopsia)
L- bilateral misnaming of objects presented by touch
(tactoverbal dysfunction)




Anatomy of Neurotransmitters:
Emotion, Behavior, and Memory
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Neuropsychiatry of TBI...

2000 800 ms



Comparative Annual Incidence of TBI

O Traumatic Brain Injury
B Stroke

O Breast Cancer

O HIV/AIDS

B Spinal Cord Injuries

O Multiple Sclerosis

1,500,000
1,000,000
500,000 -

Stroke Brst CA AIDS SCi MS
O # Affected | 1,500,000 | 750,000 176,300 43,681 11,000 10,400

& 4

(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.)



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




Neuropsychiatric Sequelae of TBI

Pre-Injury

Cognitive
Factors Disturbance
Emotional
Disturbance
Traumatic
Brain Injury |
Behavioral
Disturbance
Post-Injury Physical
Psychosocial Disturbance
Factors

v

v

v

v

Impaired Attention
Memory Disturbance
Language Impairment
Executive Dysfunction

Intellectual Loss
Irritability
Rage
Depression
Anxiety
Agitation
Aggression
Disinhibition
Apathy
Sleep Disturbance
Headaches
Pain
Visual Problems
Dizziness/Vertigo

Seizures

(adapted with permission - David Arciniegas, MD, UCHSC; Arciniegas, Topkoff, and Silver 2000; Silver 1994,

McAllister 1994; McAllister 1992)




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

@ Center of mass

(Figure adapted from Arciniegas and Beresford 2001)



Common Injuries:
Subdural Hemorrhage and Contusions

)

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




Where Are The Injuries?

Subdurals and Contusions




What Are The Injuries?




Diffuse Axonal Injury (DAI)




Diffuse Axonal Injury (DAI)

Normal axon Myelin sheath

N

Cytoskeleton

D Progressive slow injury
- AXxon is stretched
- Increased permeabillity
. Calcium influx
- Damage to cytoskeleton

- Impaired axoplasmic
transport

- Axonal swelling

. Detachment and axonal
death




What Are The Injuries?
Evolution

Traumatic brain injury
Hemorrhage Release of excitatory amino
acids
“neurotransr‘itter storm”
Vasospasm metabolic demand
More brain
injury

*cerebral blood flow glucose metabolism

| e

Risk of ischemia

(Figure adapted from Yi and Hazell, 2006)



Blast Injuries: What Is Known?

_—Peak overpressure

as the blast wave passes, pressure oscillates

negative phase

vacuum
1st positive phase 2nd positive phase

‘____peak dynamic pressure

air flows from high to low pressure

feeble afterwinds




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

D Impulsivity: common- reason family
orings patient to MD

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

D Poor control over primal urges _

D Cognitive changes: can’t hold
concentration & focus

D Substance Abuse
D 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 lragi Freedom/Enduring Freedom:
Are There Brain Injuries?

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

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

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

D Atleast 20% of wounded

had some degree of brain
inutirms (Db 92ONNRN




Operations lraqi

Freedom/Enduring Freedom:
Most Prominent Mild TBI Symptoms — Some Clinics

D Balance/dizziness

D Headaches

D Visual changes (e.g.
sensitivity to bright lights)

D Memory/cognitive deficits
D Irritability
D Sleep disturbances

D 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
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Noradrenergic Neurons




TBI & PTSD - Military

PTSD in OEF/OIF Veterans

no TBI level 1 mild TBI level 2 mild TBI
altered mental status LOC, PTA or head injury

~34% ~479

Schneiderman, Braver and Kang (2008) Am ] Epidemiol 167:1446—-1452




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:

D Seizures

D Verbal interactions

D Physical aggression
D Substance abuse

D Inappropriate actions

- (dangerous behaviors,
social actions)

D Cognitive function

D 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

T2 MR FLAIR MR SPECT
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Pharmacologic Treatment

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

D No FDA approved medications
for chronic psychiatric
symptoms due to TBI

D Medications used today are
opinions of experts in field

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




TBI Medication Guidelines

D “Rule-out” social factors first****

- Abuse, neglect, caregiver conflict,
environmental issues

D No large quantities of lethal
medications
- Suicide rate high

D Full therapeutic trials: under
treatment common

D Start low- Go slow!




Discontinue Conflicting Agents

D Minimize benzodiazepines,
anticholinergic, seizure-inducing or
antidopaminergic agents
- Impairs cognition
- Increases sedation
- Impedes neuronal recovery

D No caffeine
. agitation / insomnia

D 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

D Multidisciplinary rehabilitation program VA Polytrauma
System of care: http://www.polytrauma.va.gov

D Initial Education + cognitive/behavioral therapies
(includes video feedback, role play, skills retraining
(Owensworth, 1998))

D 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

D 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

D Present information at slower pace

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

D 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.

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

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

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



The Journey Ahead...

2009-10

What should we do?



What We Don’t
Know...

t

X
i\

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 iImmediate and long-term evaluation?

What are the best acute and longer term treatment
protocols?

What I1s the prognosis?




Biological Studies:
Understand Injury Patterns
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Newer Imaging Techniques




Potential New Therapies?

D Repetitive Transcranial
Magnet Stimulation (rTMS)

D Newer medications
- anticonvulsants

- atypical antipsychotics
- SSRIs

D Vagal Nerve Stimulation
(VNS)
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Education The goal of the Education component is

to develop educational materials and
experiences that positively impact the
mental health of OEF/OIF veterans.

VISN 6

Post Deployment
Mental Health

Clinical
Directions
e Target audiences for our projects include veterans, families and friends, clergy,

e G o community members, health care trainees, and health care providers (V4 and non-Va)
Studies both within WVISN 6 and nationally. Methods of delivery include live presentations, print
materials, recordings, and the web. An important aspect of our role is translation of
challenging research concepts for multiple audiences in order to bridge the gap between
research and clinical care.

Site Search

jump to: Newsletters TBI Education Readjustment - Veteran Readjustment -

Provider Readjustment- Clerg Teaching Tools & Tips

Bi-Monthly Newsletter - We publish an electronic newsletter every other month to
infarm all of our target audiences about what we are daoing.

Most recent in color Most recent in grayscale View all

Traumatic Brain Injury (TBI) - TEI is an area of particular emphasis for us. Prompt
identification and appropriate treatment of this condition in combat veterans is the
goal.

Veteran/Family handout Provider handout View all

Readjustment Issues - Members of the military are deeply affected by their war
experiences. Adjustment difficulties are common. These are normal reactions to
abnormal experiences. These materials cover some of the issues that are commaon
following deployment.

Veteran/Family Provider Clergy

+w Start & /< > -

jump to: Education Home MNewsletters Readjustment - Veteran Readjustment -

Provider Readjustment - Clergy TBI Education

Teaching Cases

Lpplying classroom-derived knowledge of functional anatomy to clinical practice is quite
challenging for most learners. Educational research strongly supports the use of guided
experiences - in which an expert explicitly draws the learner’s attention to key
connections - to promote the creation of active {useable) knowledge. This approach
helps the learner establish connections between functional neuroanatomy and clinical
practice, deepens their interest in the individual aspects of each patient, and enhances
their appreciation of pathology and prognosis.

Case 1:
Amnestic Disorder and Depression due to Cerebral Aneurysm and TBI

Coler Atlases - Sectional Anatomy of the Brain

Divisions, structures, vascular territories
| - White matter tracts

ial -

ronal - White matter tracts

Webcast Lectures

Medical Informatics 1: Information Design Theory & Practice - Katherine H. Taber, PhD

Facilities Locater & Directory

Educati...

WWW.MIRECC.VA.GOV/VISN6/
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TBI “Pocket Cards”
Patient and Provider

Q’L\ Traumatic Brain
Somes  Injury

I ne haad I it or shaken It can disrupt narmal Brain
fumclion and c3ause 3 "concusslon” or @ “ohased haad
Wjury". Such injurizs are called “mild” If tha parsen ks
dazsd or confused or 0588 CONSCIOUENSES for only 3
short fime, Doctors use te tem "mile” becauss
DONCUBEICN |5 Geldom e 1.|"FEE|:EI1|I‘Q. HOwWaver,
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Common Symptoms of Brain Injury
# "] Just don'tfesd ks mysar
+ Provlems with memory, aention, or concentration
+ Diiculty anganizing daily tasks
= |mpalred decisien making or probiem saving - Impulsive
* Ziowed fhinking, mowing, speaking ar r2azing
% Eazlly corfused, fesing easlly avensneimed
= Faeling fired al the time:
® Cange In Sleep - MIICh MOrs of much less
= Feeling ight-headed or dzzy
% Nore sersliive 1o sounds, lights o disTactions
# Elurred vision or eyes ire exslly
# Headaches or fngineg In She ers
% Feeling sad, anous or Istisss
* Easly ITiaied or angares]
% Change In sexal Interest or behavior

Aperzan with @ bralr injury |5 not always aware of thalr
symploms. They may £ay thal ey e “ne” amnou
ffiar beha'ﬂnr ar persanalty nas changad. I you notice
1ra1 rourfa member o friend has some of these

ploms, and ey ars [gE‘ung warsa or are not getting
ue-ler Sl i e b getg help.

Recovery Following Brain Injury
S0me SyMpioms may be present mmediataly. Others
may appear much Iz experience brain
Injuries difaerzndy. of recovery vares from
P=rson io person. Most peopie with mild Injuries
recover fully, but It can ke tme. In general, recovery
I5 Gloveer In older persons. People who have had a
previous brain injury may find that It takes konger o
recover from el cument Injury. Some sympioms can
13st for days, weeds, or longar.

Tailk 12 your h=ain care provider abaut any dstessing
EYMIDtIME o prodiems.

To Promote Healing & Symptom Management

Thizgs That Can Help
& (et plenty of rest & sleap
& INCrease

no=bock and Wit 1hings dovn ¥ you have
s A

% E=tabilsh & regular dally routing o sucture acthitiss
&« Do one thing &t 3 time I you are easlly dslracied &
mﬁmw'}m "

% Chieck ith somaone you frust wnen making decisions

Thingzz That Can Hurr
& Auok actities that could lead o another brain
EEMDISE INCIU0e COact
& Avold aloohol as | may siow healng of the Injury
w Aol caffelne or products a8
miay INcraass ey

o Auzid a6
IneresEs e - Shaek e SO or cougn, o,
ad alizrgy medicines

& Ayl excesse use of avar-he-counter

Eezaurce: for Mare [efermaiion & Halp:
Carfarm lor Clesase Comiral Wil coke govi=cipaiid

Calense & ‘Welwrens Brain Injury Cemler  Inpihwinie riic oryg
Eain Inmjury [} HR oy

Traumatic Brain bea— {w
Iﬂ_l l.I.t'\' u—l—.—l
e D ) M

Tha mgs? common causes of traumatic brain Ir'||.|r5f-"E|:|
are fals, maobor wahlcle accloents, assauit=nlows and
exploslve blasts (active duty millary). Sevedly ranges
from “miid® - in which there |s & bries changs in mentsl
siate or consclousness, o “severne” - In which theare Is an
exended period of UNCONECIUSNEss OF amnesia ater the
Injury. Althaugh not IHe threatening, e lang term sfacts
of even a “miid” TS| can be serious.

IC0-2 code S20.0 Conowssion without LCC

1C0-2 code 22001 Conowssion with LGC up & 1 hour

Common Symptoms Immediately After Injury
& Seing dazed, corvfused, or “sEsng stars”
¥ Mot remembening the inkry
W Losing conscdousness (Enocked ol

Departmant ol
“Wetarane Sty

A&l brain Injuries are difersnt and 50 15 recovery. Most
le with mild Injuries recover fully, but I can take fime.
M2 SYMPIoME Can I35t for days, Weeks, of langer.

Common Svmptoms Later On

Aloter & Semsory Symproms
W Fatigue W Seep disiurbances
+ DiZEress + Beinures. * Hydrocephaus
+ Fak 4 Spasficity
 Sensory deficts - Wisual, VesHbular, Strepgth & Coordinabion
Cogmigve & Emononal Sympeoms
o Impaired judpement

& Shower thinking
+ Oizinhibfiion % Physical agpression
+ DCecreased concentration 4 fooes
+ Poor confnol over baskc physics] unges
+ Impulsheidsruptie Denavionr
* Ko 'fli=r' on thoughts or actions

W Headaches

Klg TSI, commaniy &nown as concusslon, 1s one of the
mast Comman neursiogls clsorders.

Eary miid TEI symploms may appear subte, but they
can lead w0 significant, fe-ong Impalrmant in an
Incviduals ahiity o funchon physically, cogniively, and
emodianally.

Medical Evaluation
+ Evaluale and ireat palisnts who present eary for somafic

compialnis and document baseline neuroiogical findings,
Inciuding cogritrees and emational stabe

Agsess the aniity of S pabient 0o netunn bo esenay actvibes,
Such as sports, work, or cperating metcor vehickes

Treatment Clinical Management
Ecuoais satents and ther tamiles about the teatmiens plan,
expected outcomes. and the mportance of 2woiding substances
fhat can worsen sympioers sech a5 alcohol, cafizine, dist and
erergy supplsments, and somes cokl medications

Frescrbe medication, a5 appropriate, for signiicart anxety or
gapression - these patients ane more vulnerasie to side sfcts,
50 “chart low and Qo Glow™

Aywold medlostions Shat can Impair cognition, caucs
overcedation, or diminleh neuroral recovery such as
berzodazepines, anlicholinesgi and arsdoosminegk agents

PRySICians can Improve patient ouzames when mid T8
Is Buspected or diagnosed by Implementing eariy
frzatmiznt. Refer patients, a5 appropaiate, when physical,
emodional of cognitive symptoms Interzre with normal
rousines and relatiznships.

Eesources:
Haads Up: Bradn injuny In Your Pr-:ll:l Toal KE
Il ey’ 30C (ot L hiFa
Dalenss and Vedormrm Sren Inpory Cantar
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Enduring Educational Materials:
brings the anatomy of injury into focus

Y WINDOWS TO THE BRAIN
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Together we can make a difference!

Thank you!
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