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ﬁumatic Brain Injury (TBI) is caused by a bum -
blow or jolt to the head or a penetrating head i

injury the disrupts the normal function of the

brain. Not all blows or jolts to the head result in :
a TBI. The severity ranges from ‘mild’ to
‘severe’”

\ Centers for Disease Control and Prevention /




MTBI — Mild Traumatic Brain Injury

* Any period of observed or self reported:
— Transient confusion and/or disorientation
— Impaired consciousness
— Dysfunction of memory around the time of injury

— Loss of consciousness lasting less than 30 minutes

Neurological dysfunction signs: Consequences:

e Seizures following injury * Most do not get medical care

 irritability, lethargy, vomiting at the time of the injury

 Headache, dizziness, poor * Persistent attention,
concentration concentration and memory

problems.

www.CDC.gov
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= o TBI is caused by a bump, blow or jolt to the head or a penetrating head injury the ! E.T}ii
disrupts the normal function of the brain. Not all blows or jolts to the head result -~
in a TBI. The severity ranges from ‘mild’ to ‘severe’” i
Centers for Disease Control and Prevention i
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Traumatic Brain Injury in Prisons and Jails:
An Unrecognized Problem

What is known about TBI
and related problems in
prisons and jails?

General:

¢ More than two million people
currently reside in U.S. prisons and
jails.”

e According to jail and prison studies,
25-87% of inmates report having
experienced a head injury or TB| %4
as compared to 8.5% in a general
population reporting a history of
TBILS

¢ Prisoners who have had head
injuries may also experience mental
health problems such as severe
depression and anxiety,® substance
use disorders,*® difficulty controlling
anger,® or suicidal thoughts and/for
attempts.®*

http://www.cdc.gov/traumaticbraininjury/pdf/Prisoner TBI Prof-a.pdf



http://www.cdc.gov/traumaticbraininjury/pdf/Prisoner_TBI_Prof-a.pdf
http://www.cdc.gov/traumaticbraininjury/pdf/Prisoner_TBI_Prof-a.pdf
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How damaging is it?

Minor knocks can be damaging

— 1.7 million cases of TBI/year —‘

—  8.5% of US population —’

60% of prisoners have TBI

www.cdc.gov/Traumatic-BrainInjury/
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Concussions — most common injury

85% will recover within one i
year.

Symptoms: headaches, anger,
irritability, impulsivity, memory
and attention deficits.

Most injuries are to front or top
of head.




Big problem in the prison population

Difficult to diagnose — symptoms
are not unique to injury

Difficult to differentiate from other
mental health issues

Each brain trauma is unique —
difficult to generalize

Tracking problems — self reporting
is difficult; lack of awareness
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TBI increases the likelihood...

Substance abuse — Not able to follow ;
alcohol and drug directions — viewed
addiction as defiant

Bad
behavior

im||—oea?rrrr:1|2§t = Other mental
difficult to disorders can

rehabilitate NP



before committing a
crime

screening — average age
of first injury @ 14vyrs

TBI Cognitive Treatment
Program




STBI — Severe Traumatic Brain Injury

* Two types of STBI
— Closed

e Caused by movement of the brain within the skull

— Penetrating

* Caused by a foreign object entering the skull

Glasgow Coma Scale

* Assess coma and impaired consciousness
* GCS score: 3-8 = severe TBI
e GCS score: 9-12 = moderate TBI
e GCS score: 13-15 = mild TBI

www.CDC.gov
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Non-fatal consequences

(Coma and/or amnesia \

* 43% of those hospitalized for TBI sustain a
related disability for one year post injury.

* Cognitive dysfunction

e Attention and memory
* Motor dysfunction

* Extremity weakness

* Impaired coordination and balance
e Sensation dysfunction

* Hearing

* Vision

* Impaired perception and touch
 Emotional dysfunction

* Depression

* Anxiety

* Aggression

* Impulse control
Personality changes
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CDC Statistics:

e Leading cause of TBIs
=S e Children 0-4 yrs
e Adults +75 yrs

Car e Largest percentage of TBI
related deaths (31.8%)

Sleelelsiiis e All age groups

e Abusive head trauma
Shaken baby e Leading cause of child

synd rome maltreatment deaths

http://www.Edc.gov/traumaticbraininjury/severe.html



Alert

Is the person alert? Question
hirm/ her:

+ Can you open your eyes?

+ Can you explain to me
what happened?

If there is no response to either
question immediately call S11
for medical assistance.

A-Head Check '™

IMMEDIATE HERD INJURY EVALURTION

Ask

If the person is alert, ask hirm/her:

* Dovyou have a severe headache?
s Do you feel like you rmay vomit?

+ Do you have difficulty staying
awalke?

If the answer is yes to any of these
questions or if the person has any
symptoms that concern you, seek
medical assistance or call 311,

BTF lii@
BRAI
o
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Aid

All head injuries should be
evaluated by an appropriate
healthcare professional. A hit on
the head can cause a brain injury.

* Brain injuries can range from
mild (rmild concussion) to
severe (COmal,

+ Symptorms may appear hours
or days later.

After a brain injury, the person shoutd. rest and. not engage in any activities
requiring a tot of concentration or physical activity untit symptom free.

For more information, visit www.braintrauma.org or www.cdc.gov/Concussion.
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http://www.cdc.gov/concussion/pdf/Concussion_A-Must_Read_for_Young_Athletes.pdf
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BE - —

J

What to look out for:

— Any change in behavior, thinking or
physical function. i

— Headache or “pressure” in head
— Nausea or vomiting
— Answers questions slowly

— Moves clumsily

— Forgets instruction

— Symptoms may not appear until
hours or days post injury.
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More Consequences of TBI -~

* Epilepsy
* |ncreased risk for Alzheimer’s disease and Parkinson’s
Disease

* Repeated TBIs (hours, days, weeks):

— Catastrophic or fatal
* Repeated TBl’s (months, years):
— cumulative neurological and cognitive deficits.




m Arnerican Jornel of Lifestye hecicine

Rova saffary, MDD, Lawrence S Chin, MWD, FACS,
and Robert C. Cantu, MD, WM&, FACS, FACSM

Sports Medicine:
Concussions iN Sports



Table 1.
Amernican Acadermy of Neurology Concussion Grading Scale

Grade 1 (mikd) Transient confusion; no LOC; symptonrs and mental status
abnommalities

Resolve <15 minutes

Grade 2 (imoderatey | Transient confusion; no LOC; symptonrs and mental status
abnommalities

Last =15 minutes

Grade 3 (severe) Any LOC

Ahbreviation: LOC, [083 of Consciolsness.,

Table 2.
Cantu Evidence-Based Grading System for Concussion

Grade 1 imikd) Mo LOC, PTA <30 minutes, PCSS <24 hours

Grade 2 imoderate) LOC <1 minute or PTA =30 minutes <24 hours or PCSS =24
hours <7 days

Grade 3 {severe) LOC =1 minute or PTA =24 hours or PCSS =7 days

Abbreviations: LOG, loss of consciousness; PTA posttraumatic amnesia; PCSS, postconcussion signs
and symptoms.
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Chronic Traumatic Encephalopathy

 Dementia Pugilisitica

e Seen in former boxers
— Repeated blows to the head

— Slow movements, tremors, unsteady gait
and speech difficulties

e Athletes that had sustained 3 or more
concussions were 3x more likely to
experience significant memory
problems and 5x more likely to
develop and early onset of
Alzheimer’s disease.




J A N Coursellis, (1989) Boxing and the Brain, BMJ VOLUME 298



LUES AND POSITIONS

CHRONIC TRAUMATIC ENCEPHALOPATHY
IN THE NATIONAL FOOTBALL LEAGUE

Meurosurgsry 12273235 D2l 1007 227400 MEL 0002 555147 396790 wvewe. neuros urgery-online. com

_TE, or dementia pugilistica, was first described by Harrison
5. Martland in his landmark Journal of the Anericar Medical
Association article published in 1325 (5] as being characteristic
of boxers “who take considerable head punishment seeking
only to land a knockout blow.” [t was also " commeon in second
rate fighters used for training purposes.” The early symptoms
he described were a “slight mental confusion, a general slow-
ing in muscular movement, hesitancy in speech, and tremors of
the hands.” Later, marked truncal ataxia, Parkinsonian syn-
drome, and marked mental deterioration may set in, “necessi-
tating commitment to an asylum” (5, p 1103].

Although Martland first described the clinical syndrome of
_TE and Roberts (11} echoed the dangers of chronic brain dame-
ages in boxers in 1969, it was Corsellis et al, who first identified
the neuropathology of this syndrome in the brains of 15
deceased boxers, eight of whom were either world or national

champions (1),
P Cantu, R. C. Neurosurgery 61:223-225
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Relationship to Alzheimer’s Disease

Symptoms earlier in CTE

CTE and AD are tauopathies

AD more extensive beta-amyloid plaques



—

Symptoms 2

TAELE 1. Four main components of chronic brain damage in
dementia pugilistica

Area damaged Clinical symptoms/signs

Septumn pellucidum, adjacent  Altered affect

periventricular grey matter, (euphoria, emotional

frontal and temporal lobes ability) and memory
Degeneration of the Parkinson’s syndrome of tremor,
substantia nigra rigidity, and brachykinesia
Cerebellar scarring and Slurred speech, loss of

nerve cell loss balance and coordination
Ciffuse neuronal loss Loss of intellect,

Alzheimer’s syndrome
Cantu, R. C. Neurosurgery 61:223-225
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Clinical progression of disease:

Psychotic symptoms and affective disturbances i

Parkinson-like symptoms - erratic behavior and
memory dysfunction

Gait and balance disturbances along with dementia
and full on parkinsonism

o T

Corsellis JA, Brutoﬁ- éJ, Freeman-Browne D: The aftermath of boxing. Psychol Med 3:270-303, 1973.



B

= el
* " e . - o5

Often years after retirement...
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Gross atrophy of:

Subthalamic nucleus

Caudate micleus
Striatim
utamen
Globus pallidus Basal ganglia
Lateral
=i

Cortex
Basal ganglia
Brainstem
Cerebellum
Diecephalon

Hippocapmus

Substantia nigra

Mammillary bodies






Neuropathology:

Tau proteins

Neurofibrillary

tangles &
inclusions

Neuropil threads

Glial tangles




Tau immuno staining is only present in football player and boxer.

(I-to-r) 65-year old control, Football player , 73-year old boxer [Ann McKee]



CTE progresses for decades

* Repetitive mechanical trauma f

* Could be an inflammatory
response

e Cumulative effects of TBI




Oilers and
Dolphins

8 known
concussions

Died at 45 —
accidental
gunshot

7

Memory decline,
emotional
instability

N
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The football player — this was John Grimsley’s brain!

(I-to-r) 65-year old control, JOHN GRIMSLEY, 73-year old boxer [Ann McKee]



Dave

Duerson

Notre Dame

Chicago Bears

All-American
11 years in NFL

Family: at least
10 concussions-
never treated

Successful
business man
in food industry

\, J







Signs of damage start early

Center for the Study of Traumatic Encephalopathy

18 year old
brain — visible
tau protein
expression-

Multiple
concussions

playing high
school football.
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CNN -- An autopsy of a 21-year-old college football player who
committed suicide has revealed mild stages of a type of brain
damage typically seen in retired or aging athletes and can cause
neurobehavioral disorders and bizarre behavior.

Teammates had described Owen Thomas as an affable college
junior who had been overwhelmingly voted to be one of the
captains by the University of Pennsylvania football team, and his
coach had called him "the most popular kid on our team." Thomas
also was named to the Second-Team All-lvy in 2009.

His suicide in April stunned his friends and family.
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A neuropathologist has examined the brains of
111 N.F.L. players — and 110 were found to
have C.T.E., the degenerative disease linked to
repeated blows to the head.
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Linemen
Running backs
Defensive backs
Linebackers
Quarterbacks
Wide Receivers
Tight ends
Place-kickers

Punters
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