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Definition of MTBI

AA Comp|ex pathgphysio|ogica| Criteria Mild Moderate Severe
process aﬁec“ng the brain’ Structural imaging Normal  Normal or Normal
. . abnormal or
iInduced by traumatic abnormal
biomeChanicaI fo rces inCIUding: I(_Locs)?:)of Consciousness 0-30 min Z4Sl(1)r;nin and < > 24hrs

— Direct blow to bOdy or head Alteration of Transient >24 hours.
. consciousness/ mental up to 24  Severity based
— RapK_j onset of ShO'ﬂiveq state (AOC) hours  on other criteria
lmpalrment of neurologlcal Posttraumatic amnesia  0-1day > 1 and < 7 days > 7 days
function that usually resolves (PTA)
GlascowComa Scale (best 13-15 9-12 <9
spontaneously available score in first 24

— Traditional imaging (CT and MRI_eurs)
1.5-3T) tests usually normal

— May or may not involve LOC % ‘ A\
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‘ Concussion Myths

AMyth: | t s not a concussion if you

ATruth: You do not have to be knocked out to have a concussion.
—90-95% of concussions do not result in loss of consciousness
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‘E Neurometabolic Cascade
ollowing Cerebral Concussion

UCLA Brain Injury Research Center, Giza & Hovda,
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‘ Incidence of Sports
Related MTBI

AEstimated 3.8 million sports and recreational related concussions per
year

ACollegiate football players
— 34% with one concussion, 20% with multiple concussions
— Individual Risk 19%/year of play in contact sports
— One concussion per team per three games

AHigh risk with soccer, hockey and cheerleading
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‘ Incidence of Sports
Related MTBI

AAccording to the American College of Sports Medicine in 2010,
approximately 85% of concussions go undiagnosed, which means that
too many athletes go back to play too soon, risking greater injuries
that could result In more serious injury or lot&m cognitive
Impairments.
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AHeadache,
pressure in head

ANeck pain
ANausea, Vomiting
ADizziness
ABalance problems

AVision changes,
double, blurry

APhotosensitivity
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Symptoms of MTBI

APhonosensitivity  Apifficulty
AFeeling slowed concentrating

90Wﬂ or in just ] Alrritability

4 _O T _' 9 N tAmore emotional,

AFeeling sluggish nervous or sadness

or fatigued than usual
AConfusion ATinnitus
AFeeling foggy ANeck Pain
ADifficulty .

remembering = ‘ /A
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A Y Initial History

AEssential to perform a complete history and physical which identifies
ALL of the deficits

ADon’t just ask the concussed in
the information Is truthful and accurate

Almportant past medical history:
— Prior TBI, migraines, ADHD/LD, seizure disorder, anxiety / depression

Almportant family history:
— Migraines, psychiatric disease, neurodegenerative disease
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‘ Initial Physical Exam

ANeurologic Examination to ACervical Exam to
Include: Include:
— Mini Mental Status — ROM
— Cranial Nerves — Motor and Sensory Exam
— Motor and Sensory Exam —~-Spurl i ng’”s mane

— Cerebellar Exam

ANeurofunctional exam aimed
at identifying cognitive,
vestibular, visual or fine

motor deficits % ‘ A
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‘ Mini Mental Status Exam

A3 item recall ASerial numbers
— Complex items — Example: 1,4,7,8,2
ABlue car, chili dog, red — Forwards and backwards
balloon — Phone number
Almmediate and at 5, 10, 15, AMonth of the year
20, 30 minutes backwards

ACount back by 7' &Dayspfghgweelbgckwards

—Al ternati ve count back bv R’ =«
from 50
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BJSM Online First, published on April 26, 2017 as 10.1136/bjsports-2017-097506SCATS

To download a dlean version of the SCAT tools piease visitthe joumal online (htp/de doiorg/10.1136/bysports-2017.

75065CATS)

SCATS SPORT CONCUSSION ASSESSMENT TOOL — 5TH EDITION
© DEVELOPED BY THE CONCUSSION IN SPORT GROUP

FOR USE BY MEDICAL PROFESSIONALS ONLY

supported by

B A 000 I £E1

Patient details

Name:

DOB:

Address:

1D number

Examiner:

Date of Injury:

Time:

WHAT IS THE SCATS5?

The SCATSisa ized tool for d

igned for use by physi and licensed
prolasslonnls‘ The SCATS cannot be performed correctly
inless than 10 minutes.

If you are not a physician or licensed healthcare professional,
please use the Concussion Recognition Tool 5 (CRTS). The
SCATS is to be used for evaluating athletes aged 13 years
and older. For children aged 12 years or younger, please
use the Child SCATS

Preseason SCATS baseline testing can be useful for
interpreting post-injury test scores, but is not required for
that purpose.Detailed instructions for use of the SCATS are
provided on page 7. Please read through these instructions
carefully before testing the athlete. Brief verbal instructions
for each test are given in italics. The only equipment required
for the tester is a watch or timer.

This tool may be freely copied in its current form for dis-
tribution to individuals, teams, groups and organizations.
It should not be altered in any way, re-branded or sold for
commercial gain. Any revision, translation or reproduction
in a digital form requires specific approval by the Concus-
sion in Sport Group,

Recognise and Remove

Key points

on should be REMOVED
FROM F’ AY. medically assessed and monitored for
deterioration. No athlete diagnosed with concussion
should be returned to play on the day of injury.

+ If an athlete is suspected of having a concus
medical

ion and
sonnel are not immediately available, the
ould be referred 10 a medical facility for uegent
ment

+ Athletes
alcohol, us
vehicle until ¢

ith suspected concussion should not drink

+ Conci

Duun:t
ment of conc

« The diagnosis of a conc
de by a medical prof e SCATS should NOT
by itself to make, or exclude, the diagnosis of
ete may have a concussion even if

clinical judgment,

Remember:

+ The basic principles of first aid (danger, response, airway,
breathing, circulation) should be followed,

+ Donot attempt 1o move the athlete (other than that required
for airway ) unless trained to do so

A head impact by either a direct blow or indirect
of force can be with a serious and fatal

brain injury. If there are significant concerns, including any
of the red flags listed in Box 1, then activation of emergency
procedures and urgent transport to the nearest hospital
should be arranged.

© Conassi

. for a spinal cord injury is a critical part of the
initial on-field assessment

+ Do not remove a helmet or any other equipment unless
trained to do so safely.

n Sport Group 2017

Daves GA, et ai. 8 J Sports Med 2017,0:1-8. doi: 10.1136bysports-2017-0975065CATS

Copyright Article author (or their employer) 2017. P

by BMJ ishing Group Ltd under licence.

Dowrioaded fram hip:ibjsm bmy.com’ on November 3, 2017 - Published by group bay.com
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STEP 1: RED FLAGS

RED FLAGS:
Neck pain or Setzure or convulsion
tandemesn Loss of consclousness
Double vision R
Weakness or tingling/ conscious state
burning in arms or legs i
Sevmeorhcressing L es,
headache agitated or combative

STEP 2: OBSERVABLE SIGNS

Witnessad O ObservedonVidea O

tylsqrrmiarissantioghiying s fece y Tw

Sk etk v

STEP 3: MEMORY ASSESSMENT

MADDOCKS QUESTlONS2
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DOB:

Addmss
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STEP 4: EXAMINATION
GLASGOW COMA SCALE (GCS)®
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CERVICAL SPINE ASSESSMENT
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In a patient who is not lucid or fully

conscious, a cervical spine injury should

be assumed until proven othenwise.

© Conasssion in Sport Grap 2017
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STEP 2: SYMPTOM EVALUATION

The athlste should be given the symptom form and asked to
paragraph out loud then complete the symptom scale. For the bas
the atlete shouldate his/her symptoms based on how he/she ypicallyfeels and for
the post injury assessment the athlete should rate their symptoms at this point in time.

Please Check: 0 Baseline O Post-Injury

Please hand the form to the athlete

none  mild  moderate  severe
Headache o 1 2 3 4 1] 6
“Pressure in head” o 1 2 3 4 5 6
Neck Pain il ] ) llie] 4 (67l ke
Nausea or vomiting a5 2 4 5 6
Dizziness o)l 5 25 ) el et e
Blurred vision o1l Bl B2 |55) 550 3 s
Balance problems ol I5H EZ] 1= ) e e
Sensitivity to light o7 B [Fsl] ([Fs) el 5
Sensitivity to nolse ot B 23] (XY Bl sl s
Feeling slowed down il T 227 e el ST e
Feelinglike “in a fog" 0% e 20 A (A 5T [e
“Don't feel right™ o 1 2 3 4 5 6
Difficulty concentrating o TN 2] () el 555 I8
Difficulty remembering ol I5N EZ1 A0 el i s
Fatigue or low energy 0 1 2 3 4 5 6
Confusion O aE lEEE L NG
Orowsiness onil Al 2] e e 5eEl s
More emotional ol I B2 A N 85 RS
irritability ol I 22T) (9l (B3 w7 ke
Sadness o5 T 527) () (N 555 S
Nervous or Anxious ) 1 2 3 4 5 6
Trotle E«:g.’:)g asleep ol B 2l 0 Y ks e
Total number of symptoms: of 22
Symptom severity score of 132
Do your symptoms get worse with physical activity? Y N

Do your symptoms get worse with mental activity? Y N

1f 100% is feeling perfectly normal, what
percent of normal do you feel?

1f not 100%, why?

Please hand form back to examiner
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‘ Indications for imaging
in MTBI?

ACT Scan to rule out bleed?

AMRI (3T) may reveal subtle abnormalities and is indicated with
prolonged recovery

AGenerally imaging is not indicated and will not assist in the
management except to rule out other pathology
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‘ Myths about Concussion

AMyth: Concussion can be diagnosed with a CT scan or MRI.

ATruth: Concussions can not be diagnosed by CT or MRI scan and are
not useful In making return to play decisions following

—\
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‘ Indications for CT

AAge < 2 or >65 ADrug / Alcohol Intoxication
ALOC or Amnesia with AMemory Deficits

ASevere Headache APhysical evidence of trauma
ANausea, Vomiting above the clavicle
AProgressing symptoms AGCS less than 15

AOn anticoagulants AFocal neurologic deficit
APost Traumatic Seizure ACoagulopathy

ADangerous mechanism of injury

Banner
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‘Initial Management of MTBI

ABased on magnitude of reported symptoms and presence of visual,
vestibular or cognitive deficits initial recommendations should include
to be off work or school

ANo sports participation, including nasontact sports, until symptoms
resolve
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‘ Management Guidelines

A15+ sets of guidelines in the literature
ANone are based on scientific evidence
AAIl overestimate the importance of loss of consciousness
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‘ Return to School

AEvery student diagnosed with concussion should be given
recommendations with regard to attending school

AWhen cleared to return to school, consideration should be given to
recommending temporary academic accommodations.

=|A
Banner
\ e ARILD A \ University Medicine




‘ Cornerstone of Initial MTBI
Management (Phase I)

ABrain rest

ANo class

ANo physical exertion

ANo reading

ANo internet

ANo texting

ANo video games

Alncrease fluids / increase rest

ATV? % ‘ A,
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‘ Initial Treatment of MTBI

ATreatment of Headaches
ATreatment of Sleep Disturbance
ATreatment of Nausea
ATreatment of Dizziness
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‘ Normal Recovery Curves
for Uncomplicated MTBI
AHigh School Students average recovery curv@Ildays due to
Immaturity of the neurologic system (plasticity)

ACollege and Professional Athletes average recovery cutdedays
due to more mature neurologic system

A20-30% go on to have post concussion syndrome lasting over 1 month
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WSymptoms During Recovery
redict Prolonged Recovery?
APersistence of fogginess and difficulty concentrating are the most

oredictive of prolonged symptoms and delayed recovery as measured
0y neurocognitive testing

AGreater deficits in reaction time are predictive of protracted recovery
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‘Factors Predicting Prolonged
Recovery

History of previousnTBI

History of learning disability / ADHD

History of previous visual or vestibular dysfunction
History of Psychiatric / Psychological Disease
ASubstance use at time of injury

ANot LOC

AAnterograde / Retrograde Amnesia

ADizziness as major initial symptom

. . —=
AProlonged reaction time e ‘ A\
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‘ Myths about Concussion

AMyth: Concussion is strictly a physical injury .

ATruth: Concussion is a complex diagnosis with physical, intellectual,
emotional and psychological manifestations.
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‘ Post Concussion Syndrome

ADecreased Processing Speed

AShortterm Memory Impairment

AConcentration Deficit

Alrritability/Depression

AFatigue/Sleep Disturbances

AGeneral feeling of “fogginess”’
APersistent Symptoms >4 weeks after MTBI

Banner
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‘ Post Concussion Syndrome

APost Traumatic Stress Disorder (PTSD)
AAnxiety

ADepression

AAdjustment Disorder
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‘ Post Concussion Syndrome

APhysical Therapy
AOccupational Therapy
AVestibular Therapy
AVisual Therapy
ACognitive Therapy
APsychological Counseling
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‘ Myths about Concussion

AMyth: Equipment like the right helmet can prevent concussions.

ATruth: Equipment cannot prevent concussions. No football, hockey,
baseball, bicycle or other helmet or head gear can prevent
concussion.
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‘ Return to School

Alnitially complete brain rest
AGradual increase in activities as limited by symptoms

AReturn to school depends on resolution of symptoms and
neurocognitive testing

Alndividualized return to school plan

ACoordination with school counselors and disability resource
specialists
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‘ Return to Play Protocol

AStepwise Protocol:

N

1.
2.

S

Foium, [ MRIKLSA

NS4 DGGEH

No activity, complete rest. Once asymptomatic, proceed to next level.
Light aerobic exercise such as walking or stationary cycling, no resistance
training.

Sport specific exercise

Non-contact training drills

Full contact training after medical clearance.

Game play.
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‘ Multiple Concussions

AFollowing first episode of MTBI athlete is 4X more likely to experience
another MTBI and 3X more likely to experience MTBI in the same
season

AConcept of “Concussion Threshol

Banner

—
= |/A.
\ % YOUTH Universiz Medicine
- SO0CCER




‘ Chronic Traumatic
Encephalopathy
AFirst published case 1954, dementia pugilistica

AAssociated wittApoEgenotype but most cases have e3/e3 genotype
found in 58% of normal population

AMany cases associated with substance abuse
AOnly 153 cases reported in literature

Alrregular, multifocal and generally perivascular-teamunoreactive
neurofibrillary tangles

AOverl ap with Al zheimer’'s diseas
dementia and cerebrovascular disease
>~ |A.
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