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“People have asked me how many concussion I've had,” Favre said,
“and I say, I don’t remember”

OBJECTIVES

Understand new issues in concussion diagnosis and
management

Manage post concussion symptoms
Determine safe return to play
Future Considerations
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I NATIONAL TRIAL ATTORNEYS

53 SHRADER & ASSOCIATES

WE GET RESULTS: $500+
MILLION WON FOR OUR
CLIENTS

IF YOU'RE A COLLEGIATE ATHLETE WHO HAS
SUFFERED A CONCUSSION OR OTHER INJURIES, WE
CAN FIGHT FOR YOU.

Integrative Medicine

Exercise H% /%
Sleep Ml
Nutrition & 77
Mental Health
LB fi
Substance Abuse
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Spectrum of Concern
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Mental Health
Concussion

PPE

ACL Prevention
Sudden Death

OMM

ACL RTP

Shoulder Instability
Medical Illness
Nutrition/ Supplements
Navigating Training Room

Regenerative Injections
Fitness Injuries
Overuse/Burnout
Posture/ Athletic Position
Stress Fractures

Facial Injuries

Event Preparedness
Return to Play

MSK Ultrasound
Female Issues

Sideline Management
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|nvited to Combine

players drafted by NFL

Rookies making a Team

% of players NCAA to NFL 1.6%

NFL players reaching YR 4 150

2014 NFL Min Salary $420,000
Income after Taxes (est.)  $252,000

D YOUR FAMILY AFTER FOOTBALL |5 OVER?

__ YOUR coLL
i e GE EDUCATION |

| Rilimaa

Demographics

2,000 players

100,000 players

1,300,000 players

3,500,000 players

Majority of football players are between 6 and 13 years old
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4 - million youth soccer
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Disclaimer

ove Medicine = No Sports

Love Sports @ No Injuries
m Love Sports Medicine @ No Job

= Love Notre Dame m No $$$%(Money)

Facts for Physicians About
Mild Traumatic Brain Injury
MTBD

CECOM SPORTS
MEDICINE

CONCUSSION CLINIC
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Llearning Objectives

Epidemiology & Statistics of Concussions
New NFL, NHL, MLS Guidelines & Legal Battles
Anatomy & Mechanism of a CNS injury
Evaluation & treatment of the athlete
Current Concussion Grading Scales
Return to Play guidelines
Post Concussion Syndrome & Treatments
Future Modifications




Sentinel Issues

More Concussions than we know about

Physician must see and recognize the event

Children and female complications

Multiple concussions have consequences

Early RTP can be catastrophic

Long term deficits can result from repetitive non concussive head
injury

No equipment/treatments have been proven efficacious
Sub Threshold Exercise is essential

Sleep

VOMS

Spectrum

Head Trauma (sub concussive)
Concussion

Mind /Spirit Trauma

Post Concussion Syndrome

Prolonged Post Concussion Syndrome
Chronic Traumatic Encephalopathy

Sedney & Bailes




Journal of Pediatrics
ER Concussion Study
August 2010

m 14-19yoa3x  7,000-22,000 1997-2007
m 8-13yoa 2x 3800-8,000  1997-2007

3 million Pre- high school participants
1.5 million high school participants
64,000 NCAA
600 NHL Players 4 Billion$/year
1592 Pro Football Players 11 Billion$/year

Concussion

84% back in one week 2% >month
75% contact with other player

5% LOC

95% Headache after

35% Headache before concussion




Statistics

= Football head injuries are TWICE as frequent as neck injuries.

B Where do most concussions occur during football
43% Making the tackle =~ D Secondary
23% Being tackled Kick Unit
20% Blocking Running Back
10% Being Blocked Linebackers

High School Stats

Football: 64 -76.8

Boys' ice hockey: 54

Girl's soccer: 33

Boys' lacrosse: 40 - 46.6
Girls' lacrosse: 31 - 35

Boys' soccer: 19 - 19.2

Boys' wrestling: 22 - 23.9
Girls' basketball: 18.6 - 21
Girls' softball: 16 - 16.3
Boys' basketball: 16 - 21.2
Girls' field hockey: 22 - 24.9
Cheerleading: 11.5 to 14
Girls' volleyball: 6 - 8.6
Boys' baseball: Between 4.6 - 5
Girls' gymnastics: 7
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Evaluation of An Unconscious Athlete

B An unconscious athlete cannot tell you his
neck is broken”

= Always prepare for the worst!!

= Access to Emergency Personnel
= CPR trained personnel
= Oral airways

= Equipment for neck immobilization and
transfer

@ Stabilize neck, monitor airway, & transport

Neuro Exam by a Physician

12



Frequently Observed Features
of Concussion

@ Symptoms:
» Headache (94%)

» dazed feeling
= Dinged
= Woozy
= Foggy
= Feel “not right”
Bell ringing
blurry vision, diplopia
nausea- with vomiting and stupor/sub-dural

Frequently Observed Features
of Concussion

@ Signs:
Vacant stare- “lights on, but nobody home”
Delayed verbal & motor responses
Confusion & inability to focus attention
Disorientation
Ataxia
Emotional Lability
Slurred or incoherent speech
Perseveration
Detachment from game, asocial, withdrawn




Pathophysiology of
Concussion

m CNSis capable of axonal regeneration and

repair like PNS.
No gross structural changes in brain, but can
see the following histological changes after a
concussion

Interstitial Edema

Petechial hemorrhages

Micro-infarcts

Axonal shearing

Tau Proteins on Histology

loss of Consciousness

1st Pivotal event in concussion grading

Difficulty in definition-most define LOC as a flaccid paralysis in an
athlete unresponsive to verbal and motor stimuli

Described as momentary, brief, transient, seconds or minutes
Seizure activity not unusual
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Early Symptoms
(Minutes to Hours)

Headache

Amnesia or memory loss
Visual disturbances
Dizziness or Vertigo
Nausea or Vomiting
Confusion

Balance (Ataxia)

Late Symptoms
(Days to Weeks)

Persistent low grade headache
Lightheadedness

Poor attention & concentration
Memory dysfunction

Easy fatigability

Irritability & Low frustration tolerance
Light Sensitivity

Sleep Disturbance

Anxiety /Depression




Physical Exam

General appearance

Visual Acuity, Pupils, Funduscopic Exam
Facial muscles

Cervical Spine AROM

Balance

Memory

Reaction time

GOOD NEUROLOGIC EXAM!
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Sideline Evaluation

Mental Status Exam

o Time, Place, Person, Situation

s Twelve fruits/vegetables
& Months backwards (Dec, Nov, Oct,...)

o Names of prior teams
o Recall 3 words & 3 objects
o Details of the game (plays, score, etc)
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Sideline Evaluation of Concussion

Subjective symptoms

Orientation & Concentration
Memory: immediate, recent, remote
Reaction time

Amnesia: retrograde and antegrade
Physical /Neurologic exam
Cognitive Ability

Provocative maneuvers

WHIPLASH

OCCCIPITO~CERVICAL DISABILITY

LIGAMENT AND TENDON REFERRED PAIN
RELAXATION AREAS

8/2/19
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m Fundascopic Exam
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VOMS Testing

Smooth Pursuits
Horizontal Saccades
Vertical Saccades

Convergence

VOR Test
Visual Motion Sensitivity

8/2/19

18



Cranial Nerve Exam

Oculomotor il
- O
Trochlear IV <&

Memory Exam

= Immediate

= number recall, repeat sentences
B Recent

= score, quarter,opponent, pre-game meal
= Remote

= mother’s maiden name, place of birth, name of grade school




Post Traumatic Amnesia

Retrograde-before the event

= Did we win last week? Who did we play? What play did we score on?
Antegrade-after the event

= State, river, color. Who brought you off the field? What quarter are we
in?

Termination of PTA is reacquisition of continuous memory

ANtegrade Memory Loss Questions

= “I'want you to remember the state of Nevada, the river Snake,
and the color purple.”

& “Come and find me with 2 minutes left in the half.”




P

Cognitive Exam Questions

“What is the square root of 81?”
Name 10 fruits?”

& “Tell me the months of the year in reverse order starting with

today’s month?”

“If pencils are 3 for a nickel, how many can you buy for 15
cents?”

Spell “WORLD” Backwards

Biodex Balance

8/2/19
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VISUAL ACUITY
VOMS

EMDR

King Devick

Zurich Guidelines 2008, 2012

NP Testing, Biomarkers, fMRI
Gender Women>Men Chronicity
Elite vs Non Elite Athletes
Pediatric <15

SCAT 3

Depression




= AMSSM Consensus Statement 2013
= Berlin 2018
m AMSSM Consensus Statement 2018

INitial Management of Concussion

Be aware of differences in guidelines for LOC
m If transported to ER, CT scanning & observation

If no LOC, observe closely on sideline or locker
room (Non distracting environment)

Re-exam within one hour; if PTA still present
strong consideration for CT

FOLLOW UP care arranged before athlete
leaves locker room




Field Management

= Remove from contest (take helmet)

= Examine immediately & q 5 minutes for development of mental status
abnormalities or post-concussive symptoms at rest or exertion Memory,
Balance, Weakness, Pain, Reaction Time, History

= May return to play if mental status abnormalities & clear w/in 15
minutes.

Field Management

[=

@ Remove from play & not allow return that day.

= Examine on-site frequently for signs of evolving intra-cranial pathology.
= A trained person (MD, DO, ATC) should re-examine the athlete the
following day

= A physician should perform a Neurologic Examination to clear the
athlete for RTP after 1 full asymptomatic week at rest & exertion.




Griteria for Removal From Game

= An athlete should be removed from competition that day if there
1s:
= any LOC
= PTA
= continuing symptoms
® cognitive dysfunction
= exacerbation of symptoms with exercise

Post Concussion Syndrome

B Definition: Athletes with persistent sleep
disturbance, somatic, emotional, and cognitive
symptoms past 24-48 hours and no evidence for
structural injury are said to be suffering from
post concussion syndrome

Most athletes with PCS recover in 5 days
with some persisting up to 3 weeks to 3
months and a small percentage as long as
one year

= Females and under 15 YOA
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Psychological Testing

= Can be useful “adjunct’ to evaluate athletes with Concussion

= Baseline Testing during PPE
m PHQ-9 GAD7

Most common parameters affected are memory and reaction
time coupled with information processing

Complex Concussion

Cognitive/Fatigue
Vestibular
Oculomotor
Affective
Migrainous
Cervical Spine

26



Cognitive

Decreased concentration
Increased distractibility

Difficulty learning/retaining new
information

Decreased multitasking abilities

Increased fatigue

Vestibular

Balance impairments

Difficulty interpreting motion

Difficulty co-ordinating head/eye
movements

Poor stabilization of vision on head
movements




Difficulties brining eyes
together/using eyes in
Ocular tandem

Difficulty tracking
motion
Headaches

Post-Traumatic Migraine
Nausea 35%-95%

Light sensitivity

Cervical Headaches

Neck pain/dysfunction

Dizziness

Excessive worry

; Difficulty turning
Anxiety /Mood thoug NN

Personality changes

Symptoms exacerbated  Difficulty Sleeping
by exercise/increased

cognitive function

(headache, dizziness,

nausea, fatigue,

difficulty concentrating)

Physiological
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3 weeks

Buffalo Concussion Treadmill m <7 symptom score
Test

29



RTP per Physician

Serial Physical Exams
Visual Acuity
Concussion History
Diagnostics CT/MRI
NeuroPysch Testing
SAC, SCAT 3, Computer
Balance Testing
Family Observations
School Work

Social

Sleep

Appetite

Exertion Testing/Graded Aerobic

Protocol

Enthusiasm to Return
ATC/ Coaches Opinion
Age/Gender/Tanner
/Sport/ Position
Parents Expectations
Prevention Counseling

Equipment / helmet fit/ mouthgard

EDUCATION
Strength and Fitness

Patient details.

Name:

sc AT 5 SPORT CONCUSSION ASSESSMENT TOOL — 5TH EDITION
o DEVELOPED BY THE CONCUSSION IN SPORT GROUP.
FOR USE BY MEDICAL PROFESSIONALS ONLY
supported by

B A o YV £E

DOB:

Address:

1D number:

Examiner.

Date of Injury:

Time:

WHAT IS THE SCAT5?

designed for use by physicians and licensed healthcare

Key points

« Any athlete with suspected con
FROM PLAY, medically asse

should be REMOVED
and monitored for
No athlete diagnosed with concussion

in less than 10 minutes.

If X
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
7. Please read throug!

¥ sting
ea initalics.
for the tester is a watch or timer.

This tool may be freely copied in its current form for dis-

It should not be altere
i Any

in any way, re-branded or sold for
ision,

inadigital
sion in Sport Group.

Recognise and Remove

should be returned to play on the day of injury.

* If an athlete is suspected of having a concussion and
dical personnel are not immediately available, the
lete should be referred to a medical facility for urgent

t.

+ Athletes with suspected co; ion should not drink

+ The dio s of a concussi

is a clinical judgment,
medical professional. The SCATS should NOT
be used by itself to make, or exclude, the diagnosis of
concussion. An athlete may have a concussion even if
their SCATS is “normal’

Remember:

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

+ Donot

Aheadimpact by ether
f

for airway trained to o 5o.

of
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.

© Conaussion i $pont Group 2017
Echemenda Rl etal 8 :51:851-656.doc 10, 851

. a partof the
initial on-field assessment

+ Do not remove a helmet or any other equipment unless.
trained to do 5o safely.

8/2/19
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Protocol Progression
Return to: Learn, Practice, Play,

Compete, PERFORM

Level 1: Physical and cognitive rest. No physical activity or school.
No reading, computers, video games, ortext messaging.

Level2: Light aerobic exercise such as walking or stationary cycling. No resi
training. Abbreviated school attendance, May read20% of normal, some TV.

!

sed Nowesi

Level3: Spont-specific
vohune, No video games.

training. May read40%ofnomal.

!

Leveld: Non iﬂmﬂﬂnﬂm‘“ Resistance traimin g h‘i}"ﬂdﬁggj of noomal yohame
No video games.
'

| Level 6: Retumto unrestricted conpetitionand school activities. I

Return to Play

50 yard dash (straight) away from you

50 yard dash (cutting) back to you

10 push-ups
10 sit-ups

= 10 one-legged jumps

ALEPEAYERS MUST DO THIS (w/o sym

ORDER TO RTP!!!

8/2/19
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Gommon Sense (is not common)

= Times when it is not advisable to return an athlete to competition
who has suffered a head trauma but with no evidence of
concussion
= the very young and female
= g second “ding”in a contest
m recent concussion
= reluctance to participate

Gondition Mimicking Concussion

Heat Exhaustion and Heat Migraine
Stroke

Dehydration

First week of contact football

Soccer Heading

Medication Altitude sickness
Weight lifters headache

Hypoglycemia
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Head injury causes brain vessels to leak
protein, inflame tissues

20 percent of athletes with CTE had no
diagnosed concussions

McKee 2018

87/92 CTE

33
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Dave Duerson Suicide Note

The study suggests that head injuries can
cause blood vessels to leak proteins into
adjacent brain tissues, inflaming them.

CTE is a brain disease characterized by
accumulation of tau protein around the
brain’s blood vessels. It is found in
athletes, soldiers, and others who have
suffered repeated concussions and other
brain trauma, and is associated with
dementia, mood changes, and aggression.

Concussions are injuries that impair a
person’s functions, such as memory or
balance.

34



Head Trauma

Leaking Capillaries

Inflamed Astrocytes
Changes in electrical function
Decreased Cognition

Independent of Concussion

Euture
Better Education
Better Fitting Equipment
Better Enforcement “recidivist violators”
Less Contact during practice
Fewer practices
Shorter Field
PPE with neuropsych/balance/ visual base line testing
When in doubt hold them out
No RTP with symptoms at rest or exertion
Age and Gender Considerations S
Intelligent Sports options based upon ?a,‘gce;k\g_h,_sique, talent and desire.
Zak Lystetd > ‘.;;:'\ -v 3
Liability : )
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Head injuries in professional male football
(soccer) over 13 years:

29% lower incidence rates after a rule change
(red card) ELBOW to HEAD Contact

Sleep Rest and Recovery

Sleep Loss Impairs: m Driving a Motor Vehicle
Immune Functioning m Libido

Memory Functioning m Parasympathetics

Mood Regulation Lower Arousal- Meditation,
Hand-Eye Coordination Mindfulness, Breathing

Attention Concentration
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10 Cs of CONCUSSION

Concealment CTE
Capitulation Mental Health
Circumstance Violent Behavior
Complicity Depression
Convenience Abuse

Collusion Disability
Competence

Conflictual

Class Action

Celebrity

8/2/19

37



8/2/19

PPE

PREPARTICIPATION s PO RTS
|
PHYSICAL MFDICINE
EVALUATION S ——— ~ / just the facts
- I’?\?lg;cion' — SPOIrtS s
. BACK IN  Handbook st . (“ﬂlh e
. THE GAME LRI coooniiahior: .

® 0 0

WHY CONCUSSION
DOESN'T HAVE TO END
YOUR ATHMLETIC CAREER

06 ©

s

» Medicin

Complex Concussion

» Clinical Trajectory Treatment - Cognitive/Fatigue
» Structured, sub-symptom threshold exercise regimen

+ Some persistent symptoms may be due to autonomic dysfunction and impair
cerebral autoregulation

Exercise increases parasympathetic tone, reduces sympathetic activation, al
improves cerebral blood flow

Exercise decreases depression and anxiety and improves neuroplasticity

Sx should be present > 4-6 weeks
» Animal (and some human) data sug ests that exercise < 7 days post

injury impairs recovery, whereas 14-21 days post injury improves

recovery
Graded exercise stress test to point of symptoms

Have athlete exercise at 80% of symptom threshold heart rate q day. Re-tes
every week and set new target heart rate

Improves activity tolerance significantly over 3-4 weeks
Improves function (ie: able to go to work or school)
Variable effect on resting symptoms

(Leddy et al. Clin J SPort Med 2010, Gagnon et al Brain Injur¥|
INNQ (Ariacharh at al Nanrercianra 2NNA Maiarclea at al | Athl
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Retiring an Athlete

« Sometimes straightforward, but usually complicated
* No evidence based approach is currently available

« AMSSM position statement suggests considering the
following:
* Number of concussions

* Decreased concussion threshold

* Prolonged recovery

« Structural abnormality

* Persistent diminished brain function

» May fully disqualify athlete (ie; no competitive sports) o
partially disqualify athlete (ie: no contact sports)
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