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Case

 14 year old quarterback

 Sacked in the backfield, severe 
headache

 Does not tell ATC/Coach

 Mentions it to mom that night 

 Has problems concentrating in 
school

 Returns to play 2 days after event



Case 

 Returns to play

 Minor blow to back, head snaps back

 NO LOC

 Appears stunned, tries to play

 Starts walking off field after a minute

 Collapses to ground, semi-comatose

 Dilating pupils, respiratory failure, DEATH

 Remember:  SECOND IMPACT SYNDROME!



Second Impact Syndrome

 What is Second Impact Syndrome? 
 Second-impact syndrome refers to the catastrophic 

events which may occur when a second concussion 
occurs while the athlete is still symptomatic and healing 
from a previous concussion. 

 Risk of “Second Impact Syndrome”
 Can cause rapid swelling around the brain often 

resulting in severe neurological damage or death!



Background

 Estimated 1.8 – 3.2 million

concussions per year

 75% of concussions in sports 

DO NOT involve Loss of 
Consciousness

 1 in 5 high school football players will 
suffer a concussion each year

 Girls have higher rate than boys in 
same sport



Reasons for Under Reporting

 Player lack of knowledge as to what 
comprises a concussion

 Concern about being removed from play

 Misperception that just getting your “bell 
rung” is not a concussion



Concussion - What is It?

NO UNIVERSAL 
DEFINITION

 Definition:
• A clinical syndrome 

characterized by immediate 

and transient post traumatic 
impairment of neural function 
due to CNS involvement



Concussion - What is It?

Trauma to the brain

Impairment in normal brain function because the 
chemicals have been altered

Disturbance in the normal pathways in the 
neurons

Increased symptoms with daily/school activities



Concussion Analogy

 Old fashion phone 
switchboards

 Bang the console and 
all the plugs fall out 
temporarily

 Slowly put all the plugs 
back into their proper 
location

 Service has been 
temporarily disrupted





Concussion Timeline



Concussion Timeline 

 Symptoms resolve in 10-14d (adults)

 Longer adolescents (2-3wks)

 Symptoms may persist up to 4-6 wks

 10-30% have prolonged symptoms

 >4wks should prompt referral

Cumulative effect of multiple 
concussions 

 Prolonged recovery time 

 Lowered Concussion threshold



Sports at High Risk for Concussions

 Football
 Ice Hockey
 Wrestling
 Basketball
 Soccer
 Lacrosse
 Field Hockey
 Softball
 Baseball 







Clinical Diagnosis

 “Concussion should be suspected in 
the presence of any ONE or more of the 
following:

 Symptoms (HA, dizzy, fog)

 Physical signs (LOC, unsteadiness)

Cognitive (amnesia, confusion)

Mood changes (irritability, labile)

 Sleep disorder



Clinical Diagnosis

“If any one or more of these components 

are present, a concussion should be 

suspected and the appropriate 

management strategy instituted”



Diagnosis: 5th Consensus update 

 Comprehensive evaluation (SCAT 5):  GCS, 
Red Flags, symptoms, mental status, 
neurologic, vestibular

 Other useful domains to test include:

Reaction time

 Balance

Oculomotor (vision)

Cognition
 Vestibulocular motor screen (VOMS) 



1Davis GA, et al. Br J Sports Med 2017;0:1–8. doi:10.1136/bjsports-2017-097506SCAT5

To download a clean version of the SCAT tools please visit the journal online (http://dx.doi .org/10.1136/bjsports-2017-097506SCAT5)
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WHAT IS THE SCAT5?

The SCAT5 is a standardized tool for evaluating concussions 
designed for use by physicians and licensed healthcare 
professionals1. The SCAT5 cannot be perform ed correctly 
in less than 10 minutes.

If you are not a physician or licensed healthcare professional, 
please use the Concussion Recognition Tool 5 (CRT5). The 
SCAT5 is to be used for evaluating athletes aged 13 years 
and older. For children aged 12 years or younger, please 
use the Child SCAT5. 

Preseason SCAT5 baseline testing can be useful for 
interpreting post-injury test scores, but is not required for 
that purpose.Detailed instructions for use of the SCAT5 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 
com m ercial gain. Any revision, translation or reproduction 
in a digital form requires specific approval by the Concus-
sion in Sport Group.

Recognise and Remove

A head impact by either a direct blow or indirect transmission 
of force can be associated with a serious and potentially 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.

Patient details

Name:  

DOB:  

Address:  

ID number:  

Examiner:  

Date of Injury:        Time:  

Key points

• Any athlete with suspected concussion should be REMOVED 
FROM PLAY, 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 concussion and 
medical personnel are not immediately available, the 
athlete should be referred to a medical facility for urgent 
assessment.

• Athletes with suspected concussion should not drink 
alcohol, use recreational drugs and should not drive a motor 
vehicle until cleared to do so by a medical professional.

• Concussion signs and symptoms evolve over time and it 
is important to consider repeat evaluation in the assess-
ment of concussion.

• The diagnosis of a concussion is a clinical judgment, 
made by a medical professional. The SCAT5 should NOT 
be used by itself to make, or exclude, the diagnosis of 
concussion. An athlete may have a concussion even if 
their SCAT5 is “normal”.

Remember:

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

• Do not attempt to move the athlete (other than that required 
for airway management) unless trained to do so.

• Assessment 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.

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

FOR USE BY MEDICAL PROFESSIONALS ONLY

supported by
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5th Consensus (Updates)

 Research supports multi-disciplinary 
therapeutic approach:

Return to Learn and cognitive support

Return to play protocol

 Vestibulocular rehabilitation

Cervical rehabilitation

Graded Exertional Rehabilitation (ARP)



5th Consensus (Updates)

 Acute Phase Considered first 24-48hrs 
(as opposed to 2-3 weeks -4th Consensus)

 Early Intervention > Absolute Rest

 Sub symptom threshold exertional
rehab protocol (Revised RTP) 

 Vestibulocular/cervical exercises

 Implement Return to Learn 







Active Rehab Protocol (ARP)

 Sub symptom threshold exertion

 Monitored exertional tolerance test

 Steps 1-5 (light to max exertion)

 Establish SAFE exertional step:

 Intensity

Modality

Duration





Consensus Summaries

 Avoid routine CTs

 Validated tools

 PCS up to 20-30%

 Refer after 4-6 wks

 Avoid absolute 
cognitive rest >2-3d

 Rehabilitation>Meds

 ARP after 48hrs

 Vest/cerv rehab

 Multidisciplinary

 Customized RTL

 Validated cognitive 
and VOM tests

 ID PCS risk factors



•17 yo female soccer player

•Slide tackled from behind

•Hits her head on the ground

•Laying on her back, not moving

•WHAT DO YOU DO?

CASE 2



On Field Sideline Assessment
 Determine level of consciousness

 Assess ABC’s (airway, breathing, 
circulation)

 Palpate over cervical spine 

 Maintain neck in neutral position

 Call 911 and transfer to medical facility if: 

 Tenderness over the C-spine

 Prolonged loss of consciousness 

 Problems with breathing or circulation



Assessment of Basic Cognitive 
Function
Common Questions:

What is the name of this field?

Which team are we playing today?

Which quarter is it?

Which team scored the last points?

Did we win last week?



On Field Sideline Management 

 NO SAME DAY RETURN 
TO PLAY!

 The player’s helmet or 
other piece of essential 
equipment should be taken 
to prevent RTP

 The player should not be 
left alone

 The player should not 
drive home



Concussion Presentation

 Multiple manifestations

 No two concussions are exactly the same

 Physical symptoms and signs

 Cognitive symptoms

 Psychiatric/behavioral symptoms



Emergent CT scan?

 Any neurological deficits

 History of prolonged LOC

(>1min)

 Deterioration of symptoms

 Severe Headache (9-10/10)

 Persistent Confusion, AMS, or Impaired 
cognition

 Seizure, Suspicion of Skull Fracture



When to Send Athlete to ED

Subacute (1-5 days)

 Increasing severity of 
headache (9-10/10)

 Sudden onset of 
vomiting, especially if 
headache is relieved 
by vomiting

Micro hemorrhages 
can progress over 
days



First 24-48 Hours

No narcotic pain medications

No alcohol consumption

No sleeping aids

No anticoagulants



CONCUSSION EVALUATION:
Combination of Measures

 Detailed history

 Symptom checklist

 Prior concussions

Red flags/Imaging?

 Neurologic exam

 Cognitive exam / MMSE

 Vestibulocular testing 



Concussion Symptoms

•Physical symptoms

•Cognitive  symptoms

•Psychiatric symptoms

•Sleep disturbance



Mini Mental

 Immediate and delayed recall (3 words)

 Serial 7’s or 3’s

 Spell “WORLD” backwards

 Months or weekdays in reverse

 Numbers in reverse



mBESS TESTING



mBESS ERRORS

Document:

 Hands lifted off iliac crest

 Opening eyes

 Step, stumble, or fall

 Hip abduction >30 deg

 Lifting forefoot or heel

 Moving out of test position >5 sec



“VOMS”

 Smooth Pursuits

 Near Point Convergence (<6-8cm)

 Saccades (V/H)

 VOR/dolls eye (V/H)

 Visual Motor sensitivity

Mucha, AM etal.  A Brief Vestibular/Ocular Motor Screening (VOMS) Assessmentto Evaluate 

Concussions: Preliminary Findings.  Investigation performed at the University of Pittsburgh, 

Pittsburgh, Pennsylvania, USA.  2014.  



VOMS



Management

 Tylenol for headaches (trigger 
avoidance!)

 Optimal nutrition, hydration, sleep

 Relative cognitive rest (RTL)

 Return to play protocol (RTP)

 ALL suspected concussions must be 
evaluated by a health care professional



Management

 Discourage excessive brain 
stimulation:

 Eliminate or limit…
TEXTING

VIDEO GAMES

 INTERNET

T.V.

LOUD MUSIC

KNOWN TRIGGERS





School Accommodations

 Allows the brain to continue healing 
without prolonging symptoms

 Keeps the student stimulated (avoid 
potential for increase in depressive 
symptoms)

Do not go over the symptom threshold!



RETURN to LEARN

 Depending on severity of symptoms may need up to 
1-2 days off (RED ZONE)

 Part time with maximal individualized 
accommodations (ORANGE ZONE)

 Full time with partial supports (YELLOW ZONE)

 Gradual return to normal school work as tolerated 
by symptom threshold  (GREEN)

 Back to full academics and sports (BLUE)



Guidelines for Teachers
RED ZONE
• Student needs total cognitive rest. Should not be in school or doing academic work.

ORANGE ZONE
• Attendance may be inconsistent based on level of symptoms and time of day
• Prioritize and excuse assignments based on most essential goals of course
• If symptoms worsening, send student to the nurse
• Expect limited class participation (more listening than speaking/writing/reading)
• Avoid tests, quizzes, and computer or screen-based assignments
• May need audio books or oral exams
• Be prepared to help student accommodate light and noise sensitivity
• REMEMBER: Student may not be able to self-advocate

YELLOW ZONE
• Excuse past assignments and units as possible
• Student should only take one test or quiz a day
• Anticipate occasional absences due to flares
• Set a schedule for the completion of any work that cannot be excused
• Student may still require accommodations such as audio books, extended time on
tests or large assignments, and limited screen-based assignments

GREEN ZONE
• For new work, academic expectations can be back to usual
• Student will be working to complete accommodated work load (according to agreed
upon modifications) for all classes.
• REMEMBER: most students can not make up every assignment they missed
• Back to usual academic expectations



Neurocognitive Testing

 Degree/type of cognitive impairment

 Targeted accommodations 

 Baseline vs normative data

 Sport clearance tool

 Persistent or severe cognitive deficits 
>> Formal “NP” testing with 
neuropsychiatrist



EMILY	DERICKSONImPACT®Clinical	Report

Page	2 07/21/2017

82 31% 63 <1%

45 1% 53 5%

29 9% 31.28 15%

0.52 83% 0.57 58%

19 17

4 69

Exam	Type Base line Post-Injury	1

Date	Tested 08/19/2014 10/30/2014

Last	Concuss ion

Exam	Language English English

T est	Vers ion 2.1 2.1

Compos it e	Scores Percent ile	scores	if	available	are	lis t ed	in	small	type.

Memory	composite	(ve rbal)

Memory	composite	(visual)

Visual	motor	speed	composite

React ion	time	composite

Impulse	control	composite

T otal	Symptom	Score

Cognit ive	Ef f iciency	Index	* 0.32 0.15

The	Cognitive	Efficiency	Index	measures	the	interaction	between	accuracy	(percentage	correct)	and	speed

(reaction	time)	in	seconds	on	the	Symbol	Match	tes t.	This	score	was	not	developed	to	make	return	to	play

decis ions	but	can	be	helpful	in	determining	the	extent	to	which	the	athlete	tried	to	work	very	fas t	on	symbol

match	(decreas ing	accuracy)	or	attempted	to	improve	their	accuracy	by	taking	a	more	deliberate	and	s low

approach	(jeopardiz ing	speed).	Low	scores	(0	to	.20)	may	in	some	cases	sugges t	a	very	poor	performance	on

this	subtes t.

Scores	in	bold	RED	type	exceed	the	Reliable	Change	Index	(RCI)	when	compared	to	the	baseline	score.

However,	scores	that	do	not	exceed	to	RCI	index	may	still	be	clinically	s ignificant.	Percentile	scores	if	available

are	lis ted	in	small	type.

Hours	s lept	las t	night 6

Medicat ion singulair

ImPACT	is	not	intended	to	provide	a	diagnos is	or	decis ion	about	the	Test	Taker.	ImPACT	results	should	be

interpreted	only	by	qualified	healthcare	profess ionals .



Return to Play Protocol (RTP)

1. Light exercise: Walking or stationary cycling 

2. Moderate sport specific activity with lateral movement 

3. Vigorous non contact exertion, resistance training 

Medical Clearance recheck required

4. Practice with body contact and no symptoms

5. Return to game play 

Note: If symptoms worsen/return, resume 
protocol in 24hrs at the previous step.

5th Consensus Statement on Concussion in Sport.  BJSM April 2017.



If your teen is well enough to play 
sports, they are well enough to attend 
school full-time and to take all tests 

and do all homework



Additional Points

Before RTP, most pharmacology 
medications need to be stopped

Must be symptom-free off meds

OK to continue ADHD & antidepressant 
medications



Sports Clearance?

 Must meet several requirements:

Must be symptom free (off meds) 

Normal exam 

Back to full time/workload at school

Cognitive testing back to BL/norms

Maximal exercise tolerance 



Who to Refer...

 Prolonged symptoms (PCS) >4 weeks

 Multiple concussions

 Younger age group (pre-teens)

 Structural lesions (skull fx, ICH)

 Symptoms/signs on presentation?



5th Consensus (2016 Updates)

 Early Risk Factors for prolonged 
symptoms:

 Severity of initial symptoms 

Migraine type HA (photo/phono)

Dizziness, VOMS +

 Psychiatric co-morbidity (depression)

No perfect way to predict



Investigational

 Functional Neuroimaging

Diffusion tensor imaging

 fMRI, SPECT, MR spectroscopy, PET

 Event-related potentials

 Serum biomarkers

 SNE, SB100, etc

 Genetic Markers

Apo E gene profiles

...require further validation to determine their ultimate clinical utility in evaluation of  SRC. 

- 5th Concussion Consensus 



Concussion Prevention

 Properly fitted equipment

 Rules/laws:
 Limit forceful collisions

 Senate bill 1521 

 Appropriate recognition and diagnosis 
(Education)

 Age appropriate sporting rules

 Cervical and visual spatial training



Prevention?

 Helmets? 

 Guardian Caps? 

 Header bands?

 Sensors?



Do Helmets Protect Against 
Concussions?

 Research has NOT shown a decrease 
in rates of concussion with newer 
helmets

 Decrease in skull fractures



Baseline Testing

 NO UNIVERSAL 
RECOMMENDATIONS

 Control for variability of normative data

 Cognitive testing most commonly done

 Balance, vision, reaction time other 
domains with comprehensive BL tests

 Most critical in high risk athletes



Reminders for Days Following 
Concussion

 Majority without LOC 

 Recovery Can take up to a month

 RETURN to LEARN/SPORT

 Cognitive Testing

 Early Comprehensive Care and 
Rehabilitation Services

 Be conservative with Diagnosis and 
Return to sport 



Want More…

 5th Consensus

 SCAT 5 assessment tool

 CDC/AAP/AMSSM

 VOM Screening tool

 Our website: 
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