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Traumatic Brain Injury in USA

82,000 TBI per year
while engaging In
unorganized
recreational
activities.

300,000
Concussions per
year in organized
sports

Centers for Disease Control and Prevention
(CDC): Sportsi related recurrent brain
injuriesd United States. MMWR MorbMortal
Wkly Rep 46:224i 227, 1997



Head Injury

American football, ice hockey, and boxing
are usually referenced when discussing
sports-related head injury because of the
frequent and obvious violent contact.

Often observed in sporting activities that
are considered less violent.

Top five sports that cause head injury
requiring hospitalization; football,
basketball, bicycling, baseball, and
playground activities

US Consumer Product Safety Commission
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What Is a Concussion?
A traumatic brain injury (TBI)
- /

l

Caused by a bump,
nlow, or jolt to the
nead or body

Disrupts brain activity

Cellular
metabolism

Electrical impulses

Change In neurologic
function



What is a Concussion?
A traumatic brain injury (TBI)

1.6-3.8 million/year

15% with symptoms
lasting >1 year




What is a Concussion?

Adolescent brain Is
MORE sensitive to
traumatic injury

8.9% of concussions
occur in high school
sports

Need increased
vigilance and a
developmentally-
specific approach to
managment
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Concussion Severity

Grade 117 Mild
No loss of consciousness (LOC)
briefly dazed

No LOC
Briefly confused
May not recall the event

LOC with no memory of the event sy

Account for about 10% of all
concussions






Signs Observed by Staff

Loss of consciousness

Moves clumsily
Confused about

Appears dazed or assignment
stunned
_ Unsure of score,
Answers questions period or opponent
slowly i
_ Canot recall
Personality change (amnesia)
retrograde

antegrade



Concussion in Football

N F L Gosnmittee on Mild Traumatic Brain
Injury

Defined mild TBI:

traumatically induced alteration in
brain function manifested by an
alteration of awareness an
consciousness, including but not

i mited to an LOC,
sensation of being dazed or stunned,
a sensation_of AwoO«
Af oggi ness, amnasics e i :
period,

Symptoms including persistent
headaches, vertigo,
lightheadedness, loss of balance,
unsteadiness, syncope, near-
syncope, cognitive dysfunction,
memory disturbances, hearing loss,
tinnitus, blurred vision, diplop- ia,
visual loss, personality change,
drowsiness, lethargy, fatigue, and
inability to perform usual daily
activities



Concussion In Football

Mild TBI study

concussion in professional football involves a mean impact

velocity of 9.3 m/second (20.8 mph) and a head velocity change
of 7.2 m/second (16.1 mph).

These are exceptionally high velocities and accelerations and
long durations. Automotive crashes typically involve impact
durations of less than 6 msec for head impacts with vehicle rails,
pil- lars, and structures. The NFL results established new
Information on tolerances in the 15-msec range

demonstrated the strong correlation of concussion with
translational accel- eration, which should therefore be the
primary measure for assessment of the performance of helmet
protection systems

Head down tackling

Deleterious effect on the cevical spine of spearing player
and increased concussion rate in speared player

Strike to lower part of lateral helmet/face make ore prone to
concussion
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Concussion In Football

Dissenting opinions
2003 NCAA study of 2,905 college football players found those who

have suffered concussions are more susceptible to further head trauma
for seven to 10 days after the injury

2003 report by the Center for the Study of Retired Athletes at the
University of North Carolina found a link between multiple concussions
and depression among former pro players with histories of concussions

2005 follow-up study at the Center showed a connection between
concussions and both brain impairment and Alzheimer's disease
among retired NFL players

"Pellman's committee has repeatedly questioned and disagreed with
the findings of researchers who didn't come from their own injury
group,” says Julian Bailes

The Second International Conference on Concussion in Sport met in
Prague in 2004 and released the following statement: "When a player
shows ANY symptoms or signs of a concussion ... the player should not
be allowed toreturn to play In the current game or practice ... When in
doubt, sit them out! o

Players who recalled one or two concussions were 11/2 times more
likely to be diagnosed with depression, said Kevin Guskiewicz,
research director of the University of North Carolina‘'s Center for the
Study of Retired Athletes



Increased concussions lead to new
NFL Concussion Policy in 2010

"Once removed for the duration of a
practice or game, the player should
not be considered for return-to-football

activities until he is fully asymptomatic, e

both at rest and after exertion, has a VY Sl *]
normal neurological examination, 2 mq i
normal neuropsychological testing and - A

has been cleared to return by both his
team physician(s) and the
Independent neurological consultant."

National Football League Concussion Guideline Policy, 2009



Concussion in Boxing

Boxers are much more likely to suffer
subdural hematomas and deaths from
brain injury than are professional football
players.

Differences In biomechanical
lower translational acceleration
higher rotational acceleration



Concussion In Soccer

Head injury is 2" most common complaint

retrospective study from 2005, records on 451
players from the German Soccer Association
who had suffered various injuries were
collected.

108 (23.9%) were related to the head, 114
25.3%) to the knee, 58 (13%} to the ankle, 56
212%) to the calf, and 30 (7%) to the shoulder

56/108 () had LOC

occurrence of head injuries almost alwags
Involved contact with another player, at 93.5%

most of the injuries occurred when players
converged on a free ball and not, as usually
believed, when one player is in possession of
the ball and is tackled by another player

Kolodziej, et al. Neurosurg Focus 31

- - PN






When do Hockey Concussions
Occur? _
Open-ice, unanticipated ‘
and illegal collisions
result in higher energy

linear & rotational
deceleration injuries




When do Hockey Concussions
Occur?

60% of concussions were
due to direct blows to head

/5% when the player does
Not POSSess, or Just
released, the puck

/8% of concussions are
caused by--anot her pl a
shoulder or elbow



having a cofeussic
MOt he me and sent
| ctlon to be

@ea Q"ySICIan

E"SCAT
T en! Tool) test tc
‘ ermlne e




Xtreme sports

Pacific Brain & Spine Medical Group



Cycling

Pacific Brain & Spine Medical Group
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CONCUSSION =

Any athlete with sympto
ALWAYS BE REMOVED

Athlete must remain off the ice for a
minimum of 24 hours

Athlete should not participate in games or

practices until evaluated by a health care
provider



{0 \[e1 0SS [0\ EBN O Return to Play.

Athletes are more prone to injury,
iIncluding repeat concussions
when they are not functioning at
peak performance

Most repeat concussions (79%)
occur within 10 days of the Initial
concussion

High school athletes with on-field
symptoms exhibit deficits on
formal neuropsychological testing



CONCUSSION = Ne) Reciitifghifer =1y

An athl et eOlSEEe S| r e @
theirsenseofself-pr eser vat i oné

Players ALWAYS want to
compete
ENa Nt O /g et
AWe can win 1if

Coaches and trainers have
under appreciated signs of

concussion

41% of concussed athletes in 100
U.S. high schoaols returned to play
before resolution of all symptoms




CONCUSSION = Ne) Reciitifghifer =1y

An athl et eOlSEEe S| r e @
theirsenseofself-pr eser vat i oné

Adolescent athletes are
four times more likely to
have a second concussion

Increased risk of sprains
and joint injuries




Recovering From a Concussion and
Return to Play

Rest

Light Exercise
Sport-Specific Exercise
Non-Contact Training Drills
Full Contact Practice

Return to Competition



Recovering From a Concussion and
Return to Play

Rest Period
24hr minimum

Plenty of rest, hydration & nutrition
Anticipate increase sleep requirement
NoO screens!

Refrain from all physical and brain

Intense activity

May require absence from school or
limit homework and delay exams



Recovering From a Concussion and
Return to Play

Light Exercise
Walking, light jog or stationary bike

Return to school part time with limited
work load

Rest



Recovering From a Concussion and
Return to Play

Sport-Specific Exercise
Exertion test and monitor for symptoms
(5 push-ups, 5 sit ups, 5 knee bends, 40 yard sprint)
Advance aerobic exercise
Return to full time school
Gradually increase reading and homework

Rest



Recovering From a Concussion and
Return to Play

Non-Contact Training Drills
Resume heavy physical activity
Running
Resistance training/weight lifting

Resume practice on playing surface
without contact

Return to full school workload
Rest



Recovering From a Concussion and
Return to Play

Full Contact Practice

Clearance by Health Care Professional

Assure athlete has returned
to cognitive baseline

Comprehensive assessment of
balance & coordination

Rest

Return to Competition
Rest



Immediate Post- Concussmn
ASSessme

sophisticated research-based software tool
developed to help sports-medicine clinicians evaluate
recovery following concussion

evaluates and documents memory, brain processmg
speed and reaction time

user-friendly injury documentation system that
facilitates the tracking of the injury from the field
through the recovery process.



Measuring Brain Processing Speed
| ime

Color-Word Match

This is a test of SPEED or REACTION TIME.

On the next screen, you will see the words RED, GREEN and BLUE
presented one at a time. Click the word inside the box when it shown in the
same color in which it is written. Do not click the word when it is shown in a
different color.

For example: K
Click as fast as you can when you see: [RED GREEN or BLUE
Do not click when you see: RED GREEﬂ or BLUE

Click this button when you are ready to begin: Continue >>




Concussion Tracking

fmPACT © Clinical Report

ImPACT Applic ations

Exam Type: EBaseline Fost-concussion  Post-concussion FPost-concussion
Oata Tested: 0904m2 01s28003 020303 020503
Last Concussion: 01027103 01027003 0127103

Composite Scores

Memorycomposite MWerbal)
Memorycomposite Mvisual T
“Wisual motor speed composite
Feaction time composite

Impulse control composite
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Preventing Concussion

Teach youth players
technical skills

Heighten awareness of
Imminent collisions

Coaches must conform
to rules

Officials must
consistently enforce
rules

Use the right protective
equipment

Follow the rules

Practice good
sportsmanship

Do not return to play with

suspected concussion
professional evaluation
permission to return



Helmet technology

National Operating Committee on
Standards for Athletic Equipment

Pendulum & pneumatic impactor testing

Newer helmets

Adams USA Pro Elite, Riddell
Revolution, and Schutt Sport Air Varsity
Commander and DNA

using thicker and more energy-
absorbing padding on the side and back
of the helmets and around the ears

HosHizaki, et al. J Neurosurg
Pediatrics 9:0103301 100380, 2012






