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Objectives

• History of the definition 
of concussion

• Recognition of 
concussion in a school 
setting

• Diagnosis of concussion 

• Individualized 
modifications and 
accommodations 



Concussion- Definition

American Academy of Neurology defines concussion as clinical syndrome 
characterized by immediate and transient alteration in brain function, including 

alteration of mental status and level of consciousness, resulting from mechanical 
force or trauma



Concussion- Definition

CDC defines a traumatic brain injury (TBI) as a disruption in the 
normal function of the brain that can be caused by a bump, blow, 

or jolt to the head, or penetrating head injury.



Previous Concussion 
Definitions

1. Concussion may be caused by either a direct blow to the head or a blow to elsewhere on 
the body, with an ''impulsive'' force transmitted to the head.

2. Concussion typically results in the rapid onset of functional neurologic impairment which 
is of brief duration and resolves spontaneously.

3. Concussion may result in neuropathological changes, but the acute clinical symptoms 
reflect a functional, rather than a structural disturbance

4. Concussion results in a graded set of clinical symptoms that may or may not involve loss 
of consciousness. Resolution of the clinical and cognitive symptoms typically follows a 
sequential course; however, it is important to note that, in a small percentage of cases, 
post-concussive symptoms may be prolonged

5. No abnormality on standard structural neuroimaging studies is seen in concussion.



Changes to the Definition

1. Concussion may be caused by either a  direct blow to the head or a blow to elsewhere on the body, with an 
''impulsive'' force transmitted to the head.

2. Concussion typically results in the rapid onset of short lived impairment in neurological function that resolves 
spontaneously. However, in some cases, signs and symptoms evolve over a number of minutes to hours.

3. Concussion may result in neuropathological changes, but the acute clinical symptoms reflect a functional, 
rather than a structural injury and as such.     No abnormality is seen on standard structural neuroimaging.

4. Concussion results in range of clinical signs and symptoms that may or may not involve loss of consciousness. 
Resolution of clinical and cognitive features typically follows a sequential course. However, in some cases may 
be prolonged.

5. Clinical signs and symptoms cannot be explained by drug, alcohol, or medication use, other injuries (such as 
cervical injuries, peripheral vestibular dysfunction) or other comorbidities (psychological factors or coexisting 
medical conditions)



International Conference 
on Concussion Consensus 

Statements

• Meeting 1 (2001) Vienna: 

• Establish consensus on sport

• Meeting 2 (2004) Prague: 

• SCAT developed and establish RTP

• Meeting 3 (2008) Zurich: 

• SCAT 2 developed

• Meeting 4 (2012) Zurich: 

• SCAT3 and Child SCAT3 developed

• Meeting 5 (2016) Berlin: 

• SCAT5 and Child SCAT5 developed

• Meeting 6 (2022) Amsterdam: 

• SCAT6/Child SCAT6, SCOAT6/Child SCOAT6, 
inclusion of CRT6, and SMHAT



Be on the look out!

THIS month the next 
consensus statement 
and tools should be 
published and free 
for all! 



New Consensus 
Statement

*Updated forms will be in the Tools section at the end 
of the presentation

Full document: Consensus statement on concussion in 
sport: the 6th International Conference on Concussion in 
Sport–Amsterdam, October 2022 (bmj.com)

https://bjsm.bmj.com/content/bjsports/57/11/695.full.pdf


Causes of Concussion 

Falls
Motor Vehicle 

Crash

Unintentional 
(being struck by or 
against something)

Assaults 

Sports

• Boys: Football, LAX

• Girls: Soccer, 
Basketball, Cheer



Pathophysiology

o The hit causes neurons to stretch, then causing a metabolic 
cascade

o Depolarization releases excitatory neurotransmitters
o Increase calcium, decrease magnesium

o Ion pump activity increases to restore homeostasis
o Energy crisis continues

o Decrease cerebral blood flow
o Increase in calcium disrupts mitochondrial function 

(decr. ATP)
o HYPERglycolysis to create more ATP
o Que lactate

o Decrease in metabolism from 6hrs to 2-4weeks

(Prins & Hovda 2009; Giza &Hova 2001; Giza & Hova 2014)



Signs & Symptoms 

• Headache

• Balance Problems

• Visual Problems

• Fatigue

• Photophobia

• Phonophobia

• Incoordination

• Dizziness

Physical

• Drowsiness

• Sleeping more/less than usual 

• Difficulty falling asleep. 

Sleep

• Feeling mentally foggy

• Feeling slowed down

• Poor concentration

• Inattention

• Poor memory 

• Answers slowly

• Repeats questions

Cognitive 

• Irritable

• Sadness/Depression

• Emotional Liability 

• Nervousness/ Anxiety

Emotional 



RED FLAGS

Escalating headache

Seizures

Repeated vomiting

Abnormal speech

Personality changes 
(increased irritability)

Vision Changes

Decreasing consciousness 
(difficult to arouse)

Worsening confusion (can’t 
recognize people or places)

Suspected C-spine injury

Weakness, numbness in 
extremities
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Assessment

• Acute (on field, sideline, office, home, etc.)
• Ask for them to recount what happened

• Symptoms 

• Assess cervical spine (tenderness, ROM)

• Memory (5-10 words)

• Orientation (Where are we? Who is your teacher?)

• Concentration (7s, 3s)

• Balance/Coordination (double leg, tandem, single leg)

• VOMS screening/ visual issues

• Remove from sideline for further evaluation 



ACE Form 
(Acute 
Concussion 
Evaluation)



Concussion Recognition Tool 6



Athletes: On Field 
Management

• Any athlete suspected of having a 
concussion should be immediately 
removed from play for screening by a 
healthcare professional 

• If concussion is diagnosed: there is no 
same day return 

• In the state of Alabama, by law, you 
must be released/ cleared by a 
physician to return to sport



Assessment in the ED



Avoiding Common Concussion Management Pitfalls

Prolonged “House Arrest”/ “Cocoon Therapy”

Academic Overload/ Stress to get everything caught up

Not Acknowledging the emotional component

Returning to Athletics/Physical Activities too early



Initial Concussion Management 

“Relative rest” 

• Studies are now suggesting 
that strict rest may prolong 
symptoms 

• In school with accommodations

• out only 1-2 days

• Involved in daily activities to 
tolerance 

• Physical rest 

Sleep schedule 

Early, *subsymptom
threshold* exercise 
is now showing best 

recovery

Step-wise progression back to activity 
(cognitive & physical) as patient 

becomes asymptomatic 



Early exercise intervention:

Concussion in sports: 
postconcussive activity levels, 
symptoms, and neurocognitive 

performance

“…those (athletes) engaging in moderate (level 2) 
of activity demonstrated the best performance...”

Majerske CW, Mihalik JP, Ren D, Collins MW, Reddy CC, Lovell MR, Wagner AK (2008)



Physical Exam

• There may or may not be physical exam findings

• Standard neurologic exam including reflexes is usually 
normal

• However, may have:

• Nystagmus

• Difficulties with smooth eye movements

• Changes in pupil reaction

• Difficulties with coordination/balance

• Convergence insufficiency

• VestibularOccular dysfunction 



Assessment (in clinic)

Detailed history

SCOAT6/SCAT6 (13yo and older)

Child SCOAT6/Child SCAT6 (8-12yo)

mBESS on Bertec

VOMS

POTS check (blood pressures)



SCAT6 / 
Child SCAT6



Visual and Vestibular 
Symptoms

• Diplopia

• Convergence Insufficiency

• Vestibular Ocular Dysfunction

• VOMS 

• Smooth Pursuit

• Saccades Horizontal & Vertical

• Convergence

• VOR Horizontal &VOR Vertical 

• Visual Motion Sensitivity 

Much of the time resolve spontaneously in acute concussion

However, consider referral for symptoms not resolving in the first few weeks



VestibularOccularDysfunction

• The way the inner ears, brain, and eyes 
work together to detect motion, and 
head position in space

• Needed for balance, stable vision, and 
to track a target

• Increased prevalence after concussion in 
kids

• 28-60% depending on the study

• Even higher prevalence in patients with 
post concussion 



Convergence Insufficiency



Concussion Clinical Sequalae

CONCUSSION

Headache

Vision

Cognition

Vestibular

Sleep

Mood



Headaches

• Headache is a very common symptom 
(migraine, cervicogenic, occipital 
neuralgia, ocular, etc.)

• May be accompanied by nausea, 
light and noise sensitivity, visual 
symptoms 

• Encourage child to take a break/step 
away from these activities

• Hydration (water and sports drink)

• Medications: Tylenol & Ibuprofen (for a 
short time)

• Avoiding triggers – bright, loud places



Sleep Hygiene 

• Consistent bedtime and waking 
time

• Same routine every night

• Dark, quiet space

• No screen time (phone, 
computer, videogame, tablet) 1 
hour prior to bed

• +/- Melatonin*



Emotional 



Cognitive Symptoms

• Mental Fogginess

• Difficulty Concentrating/Focusing 
(ADHD)

• Memory problems, especially short term

• Slow processing speed

• Executive functioning issues (trouble 
managing thoughts, emotions, and 
actions)



Cognitive 
Accommodations

• Gradual return to school (Time 
AND Task based)

• ½ day passive learning

• Full day passive learning

• ½ day passive, ½ day active 
learning

• Full day active learning

• Time Based vs Task Based 

• Individualized Based on the 
needs of each child



School 
Accommodations 

to Consider

• Shortened day (1/2 day, 2-3 
classes)

• Rest breaks as needed for 
concussion symptoms

• Using printed class notes of a 
peer or teacher 

• Avoiding gymnasium, hallways, 
cafeteria

• Water bottle in class



School 
Accommodations 
continued…



Return to Play Criteria

• Symptom Free

• Normal Exam

• Including eye tracking, 
vestibular, balance and 
coordination

• Returned to full academics and 
baseline academic 
achievement

• Off medications that could be 
covering up symptoms



Return to Play



Tools:

• Sport Concussion Assessment Tool 6 (SCAT6) (bmj.com)

• Child SCAT6 (bmj.com)

• Acute Concussion Evaluation (cdc.gov)

• The Concussion Recognition Tool 6 (CRT6) (bmj.com)

• VOMS (memberclicks.net)

https://bjsm.bmj.com/content/bjsports/57/11/622.full.pdf
https://bjsm.bmj.com/content/bjsports/57/11/636.full.pdf
https://www.cdc.gov/headsup/pdfs/providers/ace-a.pdf
https://bjsm.bmj.com/content/bjsports/57/11/692.full.pdf
https://nora.memberclicks.net/assets/docs/concussion-screening.pdf
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