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* Recognize the signs
concussion Injurie

* Be familiar with
concussion and their
presentation and managel
 Be aware Ibu
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Sports concussio
complex injuries tha

present in a number o
ways




Neurometabolic/
neurochemical
processes

Physiological
Not the “hardware”

\ Structures appear
' “normal with
“traditional” imaging

WWW QOCOMIEs com

“We’'ll know more once we do an MRI, but, yes,
this could be a career-ending injury.”




Neurometabolic Cascade of mTBI:
Pathophysiology

Membrane
GETOEL R Altered

CEUET )l neurotrans-
mission

lonic flux

Ca2+

Cell Death

N W Protease
R g/ activatiop

Energy
Crisis °

K+
K+ - Katayama , et.al., J Neurosurg 1990

“~ lonic flux
- Giza and Hovda, J Neurosurg 2014




Pathophysiology of Concussion

Percent Normal (%)
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HA (71%)*

Feeling slow (58%)*
Concentration (57%)*
Dizziness (55%)
Foggy (53%)*

Fatigue (50%
Double/blurr
Photophc
Memory d
(43%)*
» Balance (:




Somatic

Headache
Fuzzy or blurry

vision

Dizziness

Fatigue
Drowsiness
Sensitivity to light
Sensitivity to
noise

Balance problems
Nausea or
vomiting (carly
on)

SOURCE: CDC, 2013,

Cognitive

Difficulty thinking
clearly

Feeling slowed
down

Difficulty
concentrating
Difficulty
remembering new
information

Emotional

Irritability
Sadness

Feeling more
emotional
Nervousness or
anxiety

Sleep

* Sleeping more
than usual
Sleeping less
than usual

* Trouble falling
asleep







On-
* When a player shows £
concussion:
» All head and neck injurie
* Airway

* Breathing
e Circulation

* C-spine (necl
injury)



Sidel

* Remove athlete from game/p
* Let coach know athlete unavailak
* Primary goal is to rule out more seric

* Facial trauma (black eye
* Think possible concussi

* Ask about neck pain
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"l don't think it's a concussion ... although
the smoke has me a little concerned."




Sideline Ex

Symptom inventory
Memory

Orientation
Concentratio
Neurological
examina
Balance Cc

Can_be_ dor
or si toc




Area Evaluation Technique

Orientation Venue, time of da
city (not PPT, serial

Attention Diqi oY, DOW
RGA M e
AGA

Appearance
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( SCAT3" Bl riea B 000 @

Sport Concussion Assessment Tool — 3rd Edition

Far u=e by medicsl prafessicnals caly

Ewaminer:

What is the SCAT3?"
tes aged from 13 years and cider. it supersedes the o Best aye respanse (E)

Mo eye cpening

by medical professionalks. H y ] : ing in resporse

mcussion Aecognition Toal', Preseasan baseline testing witl

helnful for interpreting p . Eyes opening spantanecudy
Best verbal response (V)
Mo verhal response
Incomprehensible sounds
Inappeopriste wards
Confuse

-
medical pro L d salely to m

eted
diagn o in the absence of chnica! jud

haree a conaussion eve: s “narmal®. Best mator respanse (M)

- - Extension to pain
What is a concussion? .
Abnarmal flexion 1o pain

F. hirawal ta pain

g
Impaired brain function
Abnormal behaviour

SIDELINE ASSESSMENT  goin xS o, e fall and give your besteffort.”

Indications for Emergency Management

2 A hit to the head can sometimes be amodated with a more sericus brain
injury. Ay of the L carsideration of activating emergency pro

What venue are we 2t today?
Which hat
‘Who scared last in 1
hearm did you play last week igame?
team win the kst gam
Potential spinal injury
L WSEning symploms or new neurclogic sig

Potential signs of concussion?

I any of the Saliowing signs are observed after  direct ar indirect blaw

head, the athlete should stop participation, be evalusted by a medical pr
sional and should not be permitted to return to sport the same day # a
canciesicn b suspecter.

hoy

“¥ 0, how los

Balance or motor incoordinat
Dizarientation or confuei

Loss af memary

“¥ sa, how lon:

“Befare or af Any athlete with a suspected concussion should be REMOVED

Blank or vacant o Y 0 Y, e E itored for deterioration
ible facial injury in combinatian with any of the above: L (i ould not be left alone) and should not drive a motor vehicle
until cleared to do so by a medical professional. No ath
nosed with sion should be returned to sports parti
on the day of Injury.
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BACKGROUND COGNITIVE & PHYSICAL EVALUATION

n Cognitive assessment

miner: Standardized Assessment of Concussion (SAC)*

Datestime of injury

part/team fschoo
fge: Gender:
‘ears of educstion completed:
Cominant ham right | left
Hawe miay comcussions da you think you have had in the past?
he most recent concussion?
How long was yaur recovery from the most recent cone
»u ever been hospitalized or had medical imaging done far r Orientation score
a head injury
immediate memory
List al 1 Amiative word |t
elbaw 0 1 candle baby
apole 0 naper mank
carpet 0 sugar perfume  blaricet
e you on any medications? If yes, please | il 0 tedeich  mweat  bemmn
bubkle 0 wigon ion inzect
Tatal
SCATI to be done in resting state. Best done 10 or more minutes post excercise..

SYMPTOM EVALUATION

Immediate memory score total af 15

Concentration: Digits Backward
Tl 1

How do you feel? !
1
1
1

Headeche

“Pressure in head”

Tatal of 2

()

Heck Pain
Mauses or vamiting

Concentration: Month in Reverse Ordar {1 pt for en
Drec Now-Oct-Sept-Aug-hul-lun- May-Apr-Mar Feti-tan
izzires

Concentration score

Bk R R

Blurred on

Balance problems

B Meck Examinat
Rangecfmotion  Tenderness  Upper and lower limb sensation

Findings:

inafog”
el right™
%y concentrating
ifficulty remembering

B R R R B3 R R R R

E Balance examination
# tha fallowing t
barefoat, braces, tape, eic

Eatigue or low energy

Trouble faling asieep Modified Balance Error Scoring System (BESS) testing®

Bk R R

More emetional
writabilit

()

adne:

B A o o o o A A A N
CARC R R R R

(5]

Mervous or Ansious

Tatal number of symptams (e fo:

Sympt i [
ymptom severity score And! O

Do the symgtams get warse with pl Tamdem gaitt?
o the symgtoms get worse with mental a
self ran =eif rated and chnician monitared
clinician interview self rated with parent input
Overall rating: If you kn
Upper limb coordination

h arm was tested:

Coordination score

stand-alone met]
ns about
an athlete’s readiness to retumn to competition after concussio
1ce signs and symptoms may evolve over time, it is important to
wsider repeat evaluation in the acute assessment of conoussic

SCATASPORT
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INSTRUCTIONS

Waords in fralics throughout the SCAT3 are the instructions giwn 10 The athiew by
™e 1e5Mr

Symptom Scale

“rou shoukd s pourel oo te folng syoetoo, Based ot Aow rou fesl now”

To be completed by the athiete. n suations where the symptom scale is being
COMPRTES 3tter asevcise, 7 should St ba done in 3 resTing S1ace, at least 10 minutes
POST execiia

Fee totid usber of syrptoms, sexmem pauable s 12
Fou Sympton severly xcore, 088 ol wcoien it Lable, musmvan powible & 2738 w132

SAC*

imesediste Memony

T gy & Bt st oy, 2 il wad pou & Bt of mesds arxd when [am doom, et
Sack & maty wordk &3 pou can femieodeg n any ondee *

Triaks 28

T o o et the save 5t agae. Avpmat hack &3 mary werzh & you can e b
any ordet even  pou s the wordd before.

Covpleie ol 3 1wk wgeodiens of score on il 18 1. Nead Do meands ol & e of coe et weconed
Score 1 pi. for sach correct respome. Totel o eguss 1 scosis o 3 ek Ds st inke
U wtdute that dloyed rvcal wil e lested

Concentration

Digits backward

“1 o gewng 15 sedd you & string of sumibees and wien | am dooe, you supwal e back
1w backwerhy, in swwcse crdder of how | rad Swe 10 you, For waeosple, o { say 1349, you
woulkd sy 9-3-2°

I conmmct, ot rwad Wiiag leagih |] scoowct, ved Ll 2 One polet possible for sach wiring
longth Sop abw reorect on both toak The Shgts dadd be mad of the e of crw por swcond.

Months in reverse order
“Wow il e Be montto of e pear & reverse oo St with e M2 month
Sacbward S0 youk sy Decwnder Noventwr - Go shead™

1 pt. for entire sequence comect

Delayed Recell

The delayed recall should be perfarmed after compietion of she Balance and Coor.
aination Examination

Do you eemember Shet [ of wossh | ead @ few Brows sarfe? Toll me s mary worch foom Y
il en pou can seevwmder n any order

Score 1 pt for wach correct rmapaase

Balance Examination
Modified Balance Error Scoring System (BESS) testing®

Ths talnce mesing < Dased on a modided wrsion of the Balance Error Scaring
System (BESSP. A sIpwanch Of wanch with 2 second hand & required %or testing.
T wn row e 1 et your Salence. P Sais o shows oA ol ug o penl legn sbow
ankle (Vappicablel and sevovw ény aekie lapegy (Vappicediv) Tha st wid comia? of Suse
ity sacced Sets with difen 3t ¢

(2) Double leg stance:

“The Bt stance & stending with your St Kgether with your Aendh on your hase and wth
yor eyws chowd. You theuld Dy 10 menten atabality v thet poudon G J0 seconch. | ndl be
couning ¥ sumber of femws pou mowe ot of o poaston. | il 1ler! Bming nhen you aw
st v havw Ched your wyws ©

(b) Single log stance:

W you werw f bk o el wiveh oof noukd you ww? [Ths wil b She domesent food Now
shancd on your ron-doesnant foot. The dominast g houkd be hekd in aper arimatly 30 de-
grows of Fip Bemicn and 45 degrwen of brww furicn Agin, pou ok Iy 1 mainien stabdty
for JO sconds with your hanch o your Men and your sy cosed | el be countng ¥
e of Boowd you move cut of $hs posltion If you stumble ou! of B poulion, open your
vy and whan (o the 3ler! postion and cortinue balencng | wil ster! g wéen you aw
ot e b Chormd your wpw *

(<) Tandem stance:

“Now 189 Aewi-o-3ow wilh yons on-disrmoant oot in back. Your weaght shoulkd be evwily

datrteted acees both feet Again pou should ¥y & center: a3ty for 20 ssconch with

your hasehi 00 your Wi end your eyes clod. | will e couniing the sumber of Bmes you
A of B poston If pou stundle oot of tha pouton, opms your eyt and vian
poulon and contirum balircng ) nell st S nden jou aw st and hive domed

SCATS SPONT CONCLSSION ASSESMINT TOOL 3 | PAGE 3

Balance testing - types of errons
1. Hands I#1ec oft ifac crest
Cpening eyes
Step, stumbie, or fail
Maoving hip inte > 30 degrees abducton
Uftng torotoat o hest
Remaining out of 1052 pOSITON > 5 S6C

Each of the 20-w0cond Uk & 30000d by COUNTING The &MOrS, o devidtions from
the proper stance, accumuiated by the athiese. The examiner wil dagin counting
errors only afer the individusl has 2ssumed the proper stam padtion The ssodified
BESS s calculated by adding one error point for each error during the three
20.3econd tests. The maximum total number of enors for any single con-
ditdon s 10. 1 3 athiete commits mumiphe ermors smultareoudy, only cne error s
1e20r3ed Dt the aThiene should Quickly return l g position, and counting
Should resumd Once SUbjeCt K S0, SUDJRCTS That are unabie to maintain the westing
procecure for 3 minimum of five seconds 3t e 5Tar are assgned the highest
possitie score, tan, 40r That testing condton

OPTION: For further 365essment, the Same 3 sTances can e parformed on 3 surtace
of medium cendty foam (0.9, apprasimatnly SOcmx40om x6om

Tandem Gait™
ParScipants erw naicied 15 slend with thew St together Debendd # slartng o

¢ dorw with Sotnesr emoved] Ty, Sy wak 0 o formard dection & guetly end &
accisaivly & ponsbie stng & 38mm wide oot Spel 3 meter B wath an alemas foot
bt G2 wertiating Dhat Sy angrorima thew ved 4 low on wach v Orce they
Coom the e of the 3o S, Sy turn 180 dgy'ess and retum (o S tlarting ponl vung Sw
sane pat A ot of & Db s dorw and e beal S s relacwd Aietes shoukd compiei
e sl 14 secuarch. Affuetn fod D dvat f they s0vp off thw ve v 4 Sepivatiov: Defwmen
s b’ arscd fow, o If Sy Souch of Grad) thw scerviner o e chysct b e ceow, the Sme
mct cvcoadvd endd the Dl epmaivd ¥ arsiopoety.

Coordination Examination

Upper limb coordination
Fnger-to-nose (FTN) tack

oy & el pour cocruineton nowe Mt ol comrtehly on D chal with jowr epes
oyen and pour ern father i o ) outsiv khed Shoukder Sased 1990 Sgres and ebow
and Srgens arsmidnd pointing i front of you. Wien | g & 0t sgnal | wodkd S you
porform e ot foge (o s repwiitirs wuing your v fage 1o loach the £ of
T ricsw, s e el ) Cw sdarfiog soubon, ax uickly el s accumiely i poisbee

Scoriag: § cotrect repetitions In < 4 seconds = 1
Note for testers: Al fa st 1 Ty s oot Loech Bhan rene, da ret fully sateed e stow
21 o ret perfirs e iepettizes. Fallure sbosld be scored as 0.
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ATHLETE INFORMATION

amy athlete suspected of having a concussion should be removed
from play, and then seek medical evaluation.

Scoring Summa

Signs to watch for

Froblems coud arse o 2448 hours. The athiete should ot be e
and must go to a haspital at ance if th

- Have 2 headache that gets worse

diate Memary of 15
- Are very drowsy or can’t b ameciate Memary o

Concentration of &

Delayed Recall of 5

- Behave unusually or seem confused; are very imtable

- Have seizures (arms and legs jerk uncontrollabiy) BE
realk or numi arms or legs

- Are unsteady their feet; have slurred speech

Remember, it is better to be safe.

Consult your doctor after a suspected concussion.

tal errarsy
Tandem Gait (seconds)

Coordination of 1

Return to play
Ashletes shoukd not be retumed o play the same day of injury

¥
When retuming athletes to play, should be medically cleared and then follow
a stepwise supervised program, with stages of progression.

For example:

Functicral s ot st Ctjectimcf anch
ol rebuls bt L =

Phyacal and cogites e Sacrmey

[T pe———— s ——

prap—

Kon-mstest
[Rpp———

Tolmrtact practes Friowing mades) deanncs sarszats

Fatus ey

There should be at leas: 24 hours (or longes) for each stage and if symptoms necur
athlete should rest until they resolve ance again and then resume the program

at the previous ssymptomatic stage. Resistance training should orly be sdded in the

Ister stages.

f the athiste iz symptomatic for more than 10 days, then corsultation by a mecica
practticner whe iz expert in the management of concussion, & recommended.

Medical clearance should be given before return to play.

CONCUSSION INJURY ADVICE

(To be given to the person monitoring the concussed athlete)

Patient's name

Diate/time of injury
This patient has received an injury to the head. A careful medical
been caried aut and na sign of any serious complicatiars has been found. Recovery Dite/time of medical review
time: iz variable acrozs individuals and the patient will need monitoring for a further .
period by a resporsible adult. Your treating physician will pravide guidance as 1o Treating physician
this timeframe.
If you notice any change in behaviour, vomiting, dizziness, warsening head-
ache, double vision or excessive drowsiness, please comtact your dector or
the nearest haspital emergency department immediately.

Other important points:
inchuding training or playing
u are medically cleared
No alcohol
No prescrigtion ar non-presc without medical supervision.
Specificaly:
- Ma deeping tablets
- Do rat use aspirin, ant-inflammatory medication or sedsting pain
Do not drive until medically
- Do not train or play sport unsil medicaly deared

c phone number

SMENT TOOL 3 | PAGE 4




Glasgow coma scale (GCS)

Best eye response (E)

No eye opening

Eye opening in response to pain
Eye opening to speech

Eyes opening spontaneously

Best verbal response (V)
No verbal response
Incomprehensible sounds
Inappropriate words
Confused

Oriented

Best motor response (M)
No motor response
Extension to pain
Abnarmal flexion to pain
Flexion /Withdrawal to pain
Localizes to pain

Obeys commands

Glasgow Coma score (E + V + M) _

GCS should be recorded for all athletes in case of subsequent deterioration.




Maddocks Score’

"l am going to ask you a few questions, please listen carefully and give your best effort.”
Modified Maddocks questions (1 point for each correct answer)

What venue are we at today?

Which half is it now?

Who scored last in this match?

What team did you play last week/game?

Did your team win the last game?

Maddocks score

Maddocks score is validated for sideline diagnosis of concussion only and is not used for serial testing.




How do you feel?

re yourself on the fallawing wiovns, based on how you feel now™.

il moderate SEVETE

:

'S

Headache

“Pressure in head”
Meck Pain

Nausea or vomiting
Dizzin

Blurred vision

Balance problems
Sensitivity to light
Sensitivity to noise
Feeling slowed down
Feeling like “in a fog®
“Don't teel right*
Difficulty concentrating
Difficulty remembering
Fatigue or low energy
Confusion

Drowsiness

Trouble falling asleep

Maore emational
Irritability
Sadne

=T — N — MY — R — N — B — N — TR — N — R — B — Y — R — N — B — MY — R — R — N — MY — Y — |
LB L R R S o B T L R N S I o R o o R o I R L
L N T Y R TV Y]
B b A b B B BB BB BB AR B BB B B B B &R

WA LA WA WA LA LA LA LA LA LA LA LA LA LA LA WA LA LA LA LA LA LA
h th th th th h th h h h th o Ch h h h Ch ch Oh h h o

Nervous or Anxious

Total number of symptoms (Maximum possible 22)
Symptom severity score (Maximum possible 132)

Do the symptoms ge ith physical activity?
Do the symptoms get worse with mental activity? Y
self rated self rated and clinician monitored
clinician interview self rated with parent input
Overall rating: If you know the athlete well prior to the injury, how different is
the athlete acting compared to his/her usual self?
Please circle ane respanse:

no different very different




Cognitive assessment
Standardized Assessment of Concussion (SAC)*

Orientation (1 point for each correct answer)
What month is it?

What is the date today?

What is the day of the week?

What year is it?

What time is it right now? (within 1 hour)

Orientation score

Immediate memory

List Trial 1 Trial 2 Alternative word list
elbow candle baby finger
apple paper monkey  penny
carpet sugar perfume blanket
saddle sandwich  sunset lemon
bubble wagon iron insect
Total

Immediate memory score total of 15

Concentration: Digits Backward

List Trial 1 Alternative digit list
4.9.3 1 629 5-2-6 4-1-5
3-8-1-4 1 3-2.79 1-7-9.5 4.9.6-8
6+2-9.7-1 1 1.5-2-8-6 3-8-5-2.7 6-1-8-4-3
7-1-8-4-6-2 1 5-3.9.1.4.8 8.3-1.9-6-4 7+2+4-8-5-6
Total of 4

Concentration: Month in Reverse Order (1 pt. for entire sequence correct)
Dec-Nov-0Oct-Sept-Aug-Jul-Jun-May-Apr-Mar-Feb-Jan 0

Concentration score




Neck Examination:
Range of motion Tenderness  Upper and lower limb sensation &strength
Findings:

E Balance examination

Do one or both of the following tests.

Footwear (shoes, barefoot, braces, tape, etc)

Modified Balance Error Scoring System (BESS) testing®

‘Which foot was tested (i.e. which is the non-dominant foat) Left Right
Testing surface (hard floor, field, etc)

Condition

Double leg stance:

Single leg stance (non-dominant foot):

Tandem stance (non-dominant faot at back):

And/Or

Tandem gait®’
Tirne (best of 4 trials): seconds

Coordination examination

Upper limb coordination

Which arm was tested: Left Right

Coordination score _

SAC Delayed Recall®

Delayed recall score
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CONCUSSION SYMPTOM SHEET

v" SYMPTOMS SCORE: 0 = No Symptoms; 1 = Minor; § = Severe
0 Q2 QI o4 O Q8
Q4
Q4
Q4
Q4
Q4
Q4
Q4
Q4
o4
Q4
Q4
Q4
Q4
Q4
Q4
Q4
Q4
Q4
Q4
Q4
on, blurring, Q0 O 1 Oz " Q4




Vestibular System

*Subjective Complaints of V
* Dizziness
* Foggy
* “One step behind”
* Nausea
* Overwhelmed in |




e 7
JCL

- Frontal pressure in t
reading/computer work

- Have blurred or fuzzy vis
reading

- Difficulties with “focus” or trouble
from near to far visia

- Symptoms wor e school we
weekend '

- Excessiv
- Difficulty v




\ —europsychological T'esting

very useful
hould occur before RTP
oms usual reso! ore NP testing normalizes

guidelines NP testing is not required; however, several
gators have proposed that baseline NP testing be obtained in
tes participating in contact sports as part of their
cipation assessment.

ol ting may be very helpful in the case of subsequent
concussions, in that it can be used to assist with the timing of RTP.

@ Before an athlete becomes clinically asymptomatic, NP testing may be
used to evaluate for deficits initially after injury, and may be useful in
assisting with return to school issues and guidelines for teachers.
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* An athlete has a 45 sec
consciousness afte
during a soccer mat
other S/S of a concussio
has a normal examination.
the severity:

*Grade 1

* Grade .

* Grade

* Need more

*Can’ta




Concussion Grading S

e OQver 25 scale

*None based on o
objective data

*Mos

prognc




Rugby

football
league
(UK)

Mild No LOC

Mod LOC <2
mins

Severe LOC >2
mins

LOC, loss of consciousness; PTA, posttraumatic amnesia.

Federation
Internationale
de Ski (FIS)

Transient
concussion

LOC <60 secs

LOC >60 secs

Amateur
Boxing
Association

Immediate
recovery

Complete
recovery
within 2
mins

Complete
recovery

delayed for

>2 mins

The Jockey
Club (UK)

LOC <60 secs
or any
degree of
PTA or if
rider sent to
hospital

LOC >60 secs

Rugby Union
(Aust)

No LOC,

confusion and
disorientation,
double vision,
giddiness,
unsteadiness

LOC <4 mins,

vomiting

LOC >4 mins

Rugby League (Australia)

Grade 0

No LOC, not stunned or dazed,
subsequent headache or
difficulty in concentration

Grade 1

No LOC, stunned or dazed, no
amnesia, sensorium clears <l
min

Grade 2

No LOC, cloudy sensorium >1
min, headache, may have
amnesia, tinnitus, or dizziness

Grade 3

LOC <1 minute, not comatose,
Grade 2 symptoms during
recovery

Grade 4

LOC >1 minute, not comatose,
Grade 2 symptoms during
recovery
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*Cognitive as well as physical re
IS Important

*Cognitive rest important i

*Many clinicians recommend
“cocoon therapy” which may
worsen treatmer

©24-48 hours of

reasonable
* No evidence-basec

—

period”
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PEDIATRICS

Pediatrics 2015;135(2);213-23

Benefits of Strict Rest After Acute

Concussion: A Randomized Controlled
Trial

Danny George Thomas, MD, MPH‘, Jennifer N. Apps, Pth.

Raymond G. Hoffmann, PhD‘. Michael McCrea, Pth. and Thomas Hammeke,
]

PhD



* Advise pt in advance wha
BORED!!!)

* Goal is to lessen imbala
availability and energy ne
» Restrict video games
* Consider lim puter use
« Don't restrict a :
phone)

 Restrict tin
other high st




e Accommodations
e School absence when

* Also consider having the s
initially

* Initially attend % day, then % da
day

* Breaks and e»
e Extended
« Work modif _

* Imperative







* Challenges

e Circadian rhythm is disrug
concussion

in 42-70%

concussed g

* Pain fro
impair o




What is helpful
Sleep hygiene

Comfortable room
impaired)
Avoid stimulation immed

Go to be ) at same ti
Try to avc
Re-e
Remair
activitie
Monitc
a, etc




Medical Therapies fc

* Sleep (use after discussing
* Antihistamines
* Melatonin
* Trazodone
* Ambien
* Benzos (negative effects on aro

* Somatic (HA)
e OTCs- (cauti
* Amitripty
* Topamax
* BF, PT, trigg




Medical Therapies for C

* Emotional

* Coping strategies, psychotherz

* Amitriptyline

*Sertraline and other SSR
*Cognitive .

e Cognitive rehab for :

* Methylphenidate

* Amantidine







*Omega-3 fatty acids czc
*True
* False




Omega-3 fatty Improves cognition for expt TBI & Fish, flaxseed, krill, kiwi fruit,
acids (e.g. docosa- expt Alzheimers; reduces cognitive walnuts

hexaenoic acid—-DHA) decline in human aging

Ketones Improves cognition for expt TBI; Ketogenic diet/supplements;
reduces seizures in human epilepsy  Atkins diet

Lactate, pyruvate Improves cognition for expt TBI Intravenous infusion

Curcumin Improves cognition for expt TBl & Turmeric (curry spice)
expt Alzheimers

Saturated fat Worsens cognition for expt TBI & Butter, suet, lard, coconut oil,
human aging cottonseed olil, dairy, meat

Vitamin E Improves cognition for expt TBI, Asparagus, avocado, nuts,
reduces cognitive decline in human peanuts, olives, spinach

aging
Choline Improves cognition for expt seizures; Egg yolks, chicken, veal,

may be related to human cognitive turkey, liver, lettuce
function

Modified from Gomez-Pinilla F, Nature Rev Neurosci 2008



Omega 3

* Good rat data
* Less membrane damage (Mills et a
» J oxidative stress after TBI (Wu A et a

» U axonal damage after concussion (Mills J
Mills J Neurotrauma 201

* Need good human stuc



Omega 3 F

* Less membrane damage (Mills etal)

« J oxidative stress after TBI ( A

» J axonal damage after concus
2010 and Bailes and Mills J Neura

* ....” The evidence is convincing that, if one hz
its head, one should give it fish oil. The evidence
Therefore, although 6-3 F 1s safe and gene
the potential benefit seem: han the risk
caution should be

determine whethe
EPA, produces clinica

* Trojian T, Jacksc



Non-pharmacological
Vestibular PT

Pharmacological

Tricyclics if also he
SSRI’s if mood




Ocular

* Treatment

* Neuro-ophthalmologist

* Prisms and other lenses
rx’ed by vision therapy
specialist

* Vestibular therapist

* Audiobooks

* Note-taking services

* Computer breaks
(occupational and
academic)







Factors That Determine the
Progression

*How long did symptoms last?
*What were symptoms at time ¢
*What were symptoms that persist
*Previous history of co sion

* Age of patient

e Confidence patient

*Risk of activity




Factors That Determine t
Before Progression

* Non-medical factors
* Season vs off-season
* When is next competition
* Ability to allow to practice without cc

* “Necessity” to practice to be able to play

* Many of these factors allov e more co
* SAM/DA '
* SAD/MA




Rehabilitation
stage

Functional exercise at each Objective of each
stage of rehabilitation stage

1. No activity

2. Light aerobic
exercise

3. Sport-specific
exercise

4. Non-contact
training drills

5. Full-contact
practice

6. Return to play

Symptom limited physical and  Recovery
cognitive rest

Walking, swimming or Increase HR
stationary cydling keeping

intensity <70% maximum

permitted heart rate

No resistance training

Skating drills in ice hockey, Add movement
running drills in soccer. No

head impact activities

Progression to more complex Exercise, coordination
training drills, eg, passing drills  and cognitive load

in football and ice hockey

May start progressive

resistance training

Following medical clearance Restore confidence and
participate in normal training assess functional skills
activities by coaching staff

Normal game play

McCrory P et al Br J Sp Med 2013




Same

day
return
to







Factors

Symptoms

Signs

Sequelae

Temporal

Threshold

Age
Comorbidities and
premorbidities

Medication
Behaviour
Sport

Modifier

Number

Duration (>10 days)

Severity

Prolonged loss of consciousness (LOC) (>1 min),
Amnesia

Concussive convulsions

Frequency—repeated concussions over time
Timing—injuries close together in time
‘Recency’—recent concussion or traumatic brain
injury (TBI)

Repeated concussions occurring with progressively
less impact force or slower recovery after each
successive concussion

Child and adolescent (<18 years old)

Migraine, depression or other mental health
disorders, attention deficit hyperactivity disorder
(ADHD), learning disabilities (LD), sleep disorders
Psychoactive drugs, anticoagulants

Dangerous style of play

High-risk activity, contact and collision sport, high
sporting level




N10C
McCrory P et al Br
*Symptoms (Prolonged
*Signs
*Temporal

*Threshold
*Age
«Comorh
Gender
*SAM/DA

l'_- \ 1/\




*Children should be me
*RTL prior to R
*Slower progres
*Kids still develop

*Not completely mye
*Frontal lobes don’'t mat

more sensitiv







« Soccer head gear (such as

* A custom mouth piece (as oppose

not decrease o of concussio
* True '
* False

* Improving ne
concussion




"’0, il

*No help in concussion preve
reducing neurocognitive ¢
* McCrory P Br J Sports _

* Mihalik, Pardini,et al Den




WITH Mouthguard in Place:




BT—ee
R s

e

Headge

Faceshield v‘me
No

Faceshield
Helmets No evidence

Helmets No

COMMENTS

Facial/Dental

Facial /Dental
Faster RTP
Head injuries

Head injuries






* Post concussion syndrome
* Personality changes (irritable, ag
* Deficits in short-term memory anc
* Chronic headaches
*Sleep difficulties

* Anxiety and depre




* Second Impact Syn

* Injury to person who i
recovering from a previo

CONCUSSIO

e Get brair
death

*Only a




* Chronic Traumat
Encephalopathy

* Progressive
neurodegeneration clinica
associate emory

disturban:

* Beha
chang

* Parkinsol
- *Spee
-




Concussion Clinical Trajectories

-

.
Vesﬂbulor




NFL Lawsuits

Approximately a doz

against the NFL clai

doctors knew the long-te

failed to protect the player
SETTLED! ST, 2013

$765 N

Courtesy of Randy Cohen, ATC



NCAA LA

Two cases cu
Northern Distric
action status

Arringtor ationa

Associatio
NCAA
NCAA
NC A A

o




Concussions can be frustratir
Present in different ways

More active treatment
Be conservative with




In Cla

*See concussion pa
*How doingin s
accommodations,
*See concussion patie

*Know a ize your athle

*Be spec
Progis




In Summary

* Interdisciplinary approach to the m
concussion:

* Physician

e ATC

* Neurologist

* Neuropsychologist

« PT

* Audiologist

* Coach/AD/Teac

* Neuro-optometris
* Other specialists a




WHEN IN DOUBT,

(Even if they and the coache




If They Sway, They Do










cnacnoo

F 6% “ 4 ’l-"“'.
r2 - ').
I G 0 I

- lerimak:asih |

, Aty , .
' '__".‘. . .U
Gl 15 e - N
’ - o - =
! l ‘.
l‘p
o e e |

2 (akuem

N [ —
S - ~ |
e



T will use Google before asking dumb questions. 1 will use Google before
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Rp‘ ol /
- J

* McCrory P, et al. Br J Spori
4t Intl Conference on

e SCAT-3- Download at
http://bjsm.bmj.com/conte

*CDC. 2013. Img nting return t
from the experiel impler
http://w
mentation.r

e Thomas D, Ap
223


http://bjsm.bmj.com/content/47/5/259.full.pdf
http://www.cdc.gov/concussion/policies/rtp_implementation.html

Rp' /
- J

* Collins CL et al J Primary Pre

* Bailes J et al J Neurosurg

* Navarro, R Curr Sp Med Rep. 1

e Jaffe M, et al Brain Inj, 2015; 29

* Meehan WP Clin Sg 2d; 30(1):
* Gomez-Pinill

*Giza C, Hovda [

* Collins M et al K
(2014) 22:23
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TWILL USE GODGLE BEFORE ASKING DUME QUESTIONS,
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asking dJumb questions. T will use Google before asking Jumb questions.
1 will use Google before asking dumb questions. T will use Google before
asking dumb questions. T will use Gocgle before asking dumb questions.

| www.mrcbornsnl before asking dumb questions. T will use Google before
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| T will use Google before asking dumb questions. T will vse Googie

1 will use Google before asking dumb questions. T will vse Google
asking dumb questions. T will use Google before asking Jumb qu
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