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Head in the Game: 
Pediatric Concussion from 
Sidelines to Recovery

Learning Objectives
1. Define concussion and understand its neurometabolic mechanisms
2. Be informed on the tools to assess concussion on the sideline and in the clinical 

setting
3. Understand pediatric concussion outcomes and persistent symptoms
4. Understand second impact syndrome and that laws the exist to help prevent it 

from occurring
5. Be informed on the CDC HEADS UP concussion campaign and the return to 

play/school guidelines
6. Understand how to treat recurrent concussions and clearance for patients with a 

history of a structural TBI  
7. Current resources available for healthcare providers for pediatric concussion 

management

Disclosures

• No relevant disclosures
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Introduction

• We see TONS of it and talk to families about it

• We help guide and counsel families of children who have it and 
provide referral to the appropriate resources and assist with 
return to activities

• Understanding concussion is essential as a pediatric 
neurosurgeon

History
• The recognition of concussion as a clinical syndrome 

separate from structural TBI is not new:

The Arabic physician Rhazes (10th Century) 
described the entity of concussion, and first used 
the term

The Italian physician Lanfrancus (1306 AD) 

from structural brain injury

McCrory, Neurology 2001



5/28/2025

3

Impact
• Traumatic brain injury (TBI) is a serious public health concern 

• 1-2 million sport-related concussions each year in children

Bryan, Pediatrics 2016

Pediatric Concussion

• Most TBI (70-90%) are mild in severity (i.e. concussion)

• Estimated cost to society in the United States from 
concussion (medical and loss of work): $17 billion 

Cassidy , J Rehabil Med 2004

National Center for Injury Prevention and Control. Report to Congress on mild traumatic brain 
injury in the United States: steps to prevent a serious public health problem. Centers for Disease 

Control and Prevention. Atlanta, GA2003

What is a concussion?
Concussion in Sport Group (CISG) had its 6th meeting in 
Amsterdam in 2022:

• A traumatic brain injury caused by a direct blow to the head, neck, or 
body

• Results in an impulsive force being transmitted to the brain

• This initiates a neurotransmitter and metabolic cascade, with possible 
axonal injury, blood flow change and inflammation affecting the brain

• Symptoms/signs may be immediate or evolve over minutes or hours, 
and commonly resolve within days or may be prolonged

Patricios, British Journal of Sports Medicine 2023
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What is a concussion?

• No abnormalities seen on structural neuroimaging (CT/MRI)

• But may been seen in the research setting on advanced neuroimaging

• May or may not involve the loss of consciousness

• The symptoms or signs not explained solely by drug, alcohol, medication use, 
other injuries (cervical injuries, peripheral vestibular dysfunction) or other 
comorbidities (psychological factors or coexisting medical conditions)

• Concussion does not have severity levels

Patricios, British Journal of Sports Medicine 2023

Neurometabolic Cascade

• Force to brain 
induces 
mechanoporation
of lipid membranes

Giza , Neurosurgery 2014

Neurometabolic Cascade

• Ion flux that trigger 
gated channels

Giza , Neurosurgery 2014
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Neurometabolic Cascade

• Glutamate release 
leading to cortical-
spreading 
depression

Giza , Neurosurgery 2014

Neurometabolic Cascade

• Energy Crisis: The 
cells energy reserve 
are depleted 
attempting to 
restore homeostasis
• ATP membrane 

ionic pumps shift 
into overdrive

Giza , Neurosurgery 2014

Neurometabolic Cascade

• Depletion of energy 
reserves with 
normal or reduced 
cerebral blood flow
• Mismatch of 

supply and 
demand

Giza , Neurosurgery 2014
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Neurometabolic Cascade

• Calcium influx into cell
• Sequestered by 

mitochondria
• Oxidative metabolism 

impaired and further 
worsens the energy 
crisis

Giza , Neurosurgery 2014

Neurometabolic Cascade

• After initial period of 
hyperglycolysis, 
glycolysis is impaired 
for 7-10 days

• Thought to correlate 
to greatest vulnerability 
to second impact

Giza , Neurosurgery 2014

Neurometabolic Cascade

• Microtubules and 
cytoskeleton 
become injured

Giza , Neurosurgery 2014
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Neurometabolic Cascade

• Altered 
Neurotransmission

• GABAergic neurons 
become 
dysfunctional

Giza , Neurosurgery 2014

Neurometabolic Cascade

• NMDA receptors 
become 
dysfunctional

Giza , Neurosurgery 2014

Neurometabolic Cascade

• Inflammatory 
factors and 
abnormal protein 
aggregation within 
cells

Giza , Neurosurgery 2014
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Connection with signs/symptoms?

Giza , Neurosurgery 2014

Diagnosing a Concussion
• The diagnosis of a concussion is a clinical judgement (history and exam)
• A diagnosis can be made even if the screening tests are negative

• Some common symptoms include:

• Confusion

• Headache

• Vision disturbances (double/blurry)

• Photophobia

• Dizziness or imbalance

• Nausea or vomiting

• Memory loss

• Ringing ears

• Difficulty concentrating

• Sleep disturbances

Red Flags/Warning Signs 
• Any period of loss of consciousness or Glasgow Coma Scale (GCS <15) require 

more careful evaluation

• Neurologic deficits
• Altered mental status
• Seizures
• Weakness or numbness
• Worsening headache
• Intractable vomiting
• Deteriorating status

• The presence of any of these red flags necessitates removal from play, appropriate 
on-site treatment and immediate transport to a hospital for further evaluation
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Diagnosis/Care

8-page series of questions 

meant to be used by healthcare 

professionals

• Supports the clinical 

diagnosis of concussion

• Ideally within 72hrs (up to 7 

days)

• Ages 8 to 12

Child Sport Concussion Assessment Tool - 6 (SCAT6)

Child SCAT6
British Journal of Sports Medicine 2023

Diagnosis/Care

14-page series of questions 

• healthcare professionals in 

office setting

• Supports the clinical 

diagnosis of concussion

• After 72 hrs

• Ages 8 to 12

Child Sport Concussion Office Assessment Tool - 6 (SCOAT6)

Sport Concussion Office Assessment Tool 6 (SCOAT6)
British Journal of Sports Medicine 2023

Diagnosis/Care

• 1 page series of questions 

• healthcare professionals 

in office setting

• Can be used for diagnosis

but also tracking 

symptom domains

• Important for track and 

proper referral

Acute Concussion Evaluation (ACE)
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Diagnosis/Care

• 2-page screening tool

• Non medically trained to 

help identify concussion 

and aid in the immediate 

management

Concussion Recognition Tool 6 (CRT6)

The Concussion Recognition Tool 6 (CRT6)
British Journal of Sports Medicine 2023

https://www.swaymedical.com

Outcomes 

• 25-30% experience persistent symptoms

• Symptoms continuing beyond 28 days are termed:
– Persistent postconcussion symptoms (PPCS)

•
health

• Physician's poor at predicting 

v
Barlow, J Child Neurol 2016
Yeates, Arch Pediatr Adolesc Med 2012
Zemek, JAMA 2016

Centers for Disease Control and Prevention. Report to Congress: The 
Management of Traumatic Brain Injury in Children; Division of Unintentional 
Injury Prevention. Atlanta, GA, 2018
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Outcomes

Outcomes

https://www.5pconcussion.com/en/scorecalculator

https://www.5pconcussion.com/en/scorecalculator
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Sader , J Neurol Neurosurg Psychiatry 2023

● Novel extension of susceptibility-weighted imaging

● Possibility of neuroinflamatory response 
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1. Assess post-acute differences in QSM between children 
with concussion and a comparison group of children with 
mild orthopaedic injury (OI)

2. Determine whether post-acute QSM makes an incremental 
contribution to the prediction of PPCS at 4 weeks post-
injury, over and above the acute 5P risk score

Specific Aims

Children (N=967) aged 8-17 years with concussion or OI were 
recruited from 5 Canadian pediatric emergency departments

(Calgary)

(Ottawa)

Centre Hospitalier Universitaire Sainte-Justine (Montreal)

(Edmonton)

(Vancouver)

- Individualized z-scores were calculated for each ROI for each participant
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Multivariable Linear Regression Analyses
Covariates: Age at injury, MRI Scanner, and Sex

Did not reveal a statistically significant difference in any post-
acute ROI QSM Z-score between concussion and OI children in 
any region

Aim 1

● Increased frontal white matter susceptibility was significantly 
associated with predicting parent-rated reliable change in cognitive 
symptoms (p=0.001)

● Model with frontal white matter and the 5P risk score performed 
better at predicting parent-rated reliable change in cognitive 
symptoms than the model with the 5P risk score alone (p=0.0021)

● No statistically significant association between QSM regions and other 
three PPCS outcomes (Parent Somatic, Child Cognitive + Somatic) 

Aim 2



5/28/2025

15

• No significant group difference in post acute QSM ROI 
between concussion and OI children 

Future: Test a-priori in different population + 
improvement in QSM reconstruction and analysis 

• Potential for using QSM to assist in the clinical 
management of concussion in children

• Currently looking at follow up 3- and 6-month MRI scans

• Susceptibility within the frontal white matter as a 
potential MRI biomarker that predicts persistent 
symptoms in children with concussion compared to the 
current clinical benchmark
• Suggest a potential pathophysiological substrate 

associated with persistent symptoms
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Outcomes 
• Prospective cohort study
• 280 Patients, 11-20yrs

• Kids with a prior 

concussion are at risk for 

prolonged symptoms 

(median: 24 days vs. 12 

days (p=0.02)

No prior 
concussion

Concussion 
>1yr ago

Prior concussion 
within the past 
year

Eisenberg, Pediatrics 2013

Outcomes 

• Median symptom duration 

was even longer for patients 

with multiple concussions

(28 days, P=0.03) and for 

those who sustained a 

concussion within previous 

year (35 days, p=0.007)

No prior 
concussion

Concussion 
>1yr ago

Prior concussion 
within the past 
year

Eisenberg, Pediatrics 2013

• RCT of strict rest after acute concussion; age 11-22 yrs; 99 kids 

enrolled:

– -2 days 

faster and had better symptom resolution, compared to a 

group with 5 day of mandatory rest

– No difference in neurocognitive or balance outcomes 

Thomas, Pediatrics 2015
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Second Impact Syndrome

• Diffuse cerebral edema thought to result 

from impaired autoregulation that occurs 

with subsequent concussive injury

Second Impact Syndrome

• Varying degrees of rest have been 

recommended in the past and when to return 

to activities

Zackery Lystedt Law (House Bill 1824)

• May 2009

– Washington state was the first to 

pass actual law requiring removal of 

youth from play after concussion on 

the day of injury, with required 

clearance from a licensed health 

provider prior to RTP

– Every state followed adopting similar 

law

https://www.cdc.gov/heads-up/media/pdfs/stories/031210-zack-story.pdf
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Zackery Lystedt Law (House Bill 1824)

https://www.cdc.gov/heads-up/media/pdfs/stories/031210-zack-story.pdf

• June 2016

– Ontario, Canada was the first 

province to pass a law similar to 

previous

– All other provinces in Canada have 

adopted something similar

– Rowans Law Day last Wednesday in 

September

https://www.ontario.ca/page/rowans-law-day

Recovery
• Current guidelines recommend rest for the first 24 

to 48 hours

• Avoiding physical and cognitive activities that 

worsen symptoms 

• Must be restricted from physical activity, sports, 

and playground activity until cleared by a 

healthcare professional
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Recovery
• Allows symptom burden to decrease

• Followed by the gradual return to cognitive and 

physical activities as tolerated

• This approach minimizes both the risk of 

secondary injury and the potential social isolation 

and academic consequences of prolonged 

removal.

HEADS UP Concussion (CDC)

• It is a campaign initiative to help coaches, 

parents, patients, and medical professions 

with the diagnosis, prevention, treatment 

and return to play surrounding 

concussions

https://www.cdc.gov/heads-up/index.html

6 Step Return to Play
• Remove from sport if sustained 

concussion 

• Take at least 24h off from 

sports; get medical clearance. 

• After that, do these 6 steps, with 

a minimum of 1 day between

• If symptoms come back or new 

symptoms, contact medical 

professional
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Return to School
• Most kids can return to school 1 to 

2 days after concussion

• Can shorten their recovery and 

reduce likelihood of mental health 

symptoms

• Letter for schools to be filled out by 

medical professional

– Help school provide 

strategies for support 

and recovery

Return to School

• Ongoing multi-source assessment is 

crucial as students reintegrate into 

school environment

• Evaluations from teachers, 

caregivers, parents ect. must be 

combined to develop an overall 

integration into school

Oklahoma State Department of Health 

• Excellent resources on concussion for: 

https://oklahoma.gov/health/health-education/injury-prevention-service/concussions.html
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Parents and Guardians
SIGNS AND SYMPTOMS

There are many signs and symptoms of a concussion. Concussion symptoms may 

appear minutes, hours, or days after the initial injury. Symptoms may be physical, 
emotional, behavioral, or cognitive (affect thinking). You may observe these signs in 
your child or your child may report symptoms to you.

Physical
• Headache or 

pressure in the head 

• Dizziness, balance 
problems

• Nausea or vomiting

• Sensitivity to noise, 
ringing in ears

• Sensitivity to light, 
blurry or double 
vision

• Feels tired

• Tingling

• Does not “feel right”

• Seems dazed, 
stunned

• One pupil larger than the other

• Drowsy or cannot wake up

• Headache that gets worse and does 
not go away

• Slurred speech, weakness, numbness

• Decreased coordination

• Loss of consciousness

• Repeated vomiting or ongoing 
nausea

• Shaking or twitching  
(convulsions or seizures)

• Unusual behavior, increased 
confusion, restlessness, or 
agitation

Emot ional / Behavioral
• Becomes irritable

• Becomes sad or 
depressed

• More emotional than 
usual

• Anxious or nervous

• Personality or 
behavioral changes, 
such as becoming 
impulsive

Cognit ive
• Trouble thinking clearly

• Trouble concentrating

• Trouble remembering, 
can’t recall events 
before or after the hit

• Feels sluggish, hazy, 
foggy, or groggy

• Feels “slowed down”

• Repeats questions or 
answers questions 
more slowly

• Confusion

• Forgets routine things 

DANGER SIGNS
If one or more of these signs emerges after a hit to the head or body, IMMEDIATELY call 
911 or take your child to the nearest emergency room.

Learn more: concussion.health.ok.gov | 405.426.8440
This  pub lication was supported  by Cooperative Agreement 5 NU17CE924843-04-00 funded  by the Centers for Disease Control and  Prevention . Its 
contents are solely the responsib ility of the authors and  do not necessarily represent the offici al  vi ews  of  the  Centers  for Disease Control and  
Prevention or the Department of Health and  Human Services . This  pub lication was issued  by the Oklahoma S tate Department of Health (OSDH), an 
equal opportunity employer and  provid er. 3,000 cop ies were printed  by QuikPrint at a cost of $ 306.74. A d igital fi le  has  be en d eposited  with the 
Pub lications Clearinghouse of the Oklahoma Department of Libraries in  compliance with section 3-114 of Title 65 of the Oklahoma Statutes and  is  
availab le for d ownload  at www.d ocuments .ok .gov. | www.health.ok.gov. June 2021

https://oklahoma.gov/health/health-education/injury-prevention-service/concussions.html

Youth Athletes
SIGNS AND SYMPTOMS

There are many signs and symptoms of a concussion. Concussion symptoms may 

appear minutes, hours, or days after the initial injury. Symptoms may be physical, 
emotional, behavioral, or cognitive (affect thinking). You may notice these symptoms 
yourself or someone else may observe them. If you experience any of these 
symptoms after a blow to the head or body, tell someone immediately.

Physical
• Headache or 

pressure in the head

• Dizziness, balance 
problems

• Nausea or vomiting

• Sensitivity to noise, 
ringing in ears

• Sensitivity to light, 
blurry or double 
vision

• Feel tired

• Tingling

• Do not “feel right”

• Feel dazed, stunned

• One pupil larger than the other

• Drowsy or cannot wake up

• Headache that gets worse and does 
not go away

• Slurred speech, weakness, numbness

• Decreased coordination

• Loss of consciousness

• Repeated vomiting or ongoing 
nausea

• Shaking or twitching 
(convulsions or seizures) 

• Unusual behavior, increased 
confusion, restlessness, or 
agitation

Emot ional / Behavioral
• Become irritable

• Become sad or 
depressed

• More emotional than 
usual

• Anxious or nervous

• Personality or 
behavioral changes 
such as becoming 
impulsive

Cognit ive
• Trouble thinking clearly

• Trouble concentrating

• Trouble remembering, 
can’t recall events 
before or after the hit

• Feel sluggish, hazy, 
foggy, or groggy

• Feel “slowed down”

• Repeat questions or 
answer questions more 
slowly

• Confusion

• Forget routine things 

DANGER SIGNS
If one or more of these symptoms emerges after a hit to the head or body, IMMEDIATELY 
call 911 or get someone to drive you to the nearest emergency room.

Learn more: concussion.health.ok.gov | 405.426.8440
This  pub lication was supported  by Cooperative Agreement 5 NU17CE924843-04-00 funded  by the Centers for Disease Control and  Prevention . Its 
contents are solely the responsib ility of the authors and  do not necessarily represent the offici al  vi ews  of  the  Centers  for Disease Control and  
Prevention or the Department of Health and  Human Services . This  pub lication was issued  by the Oklahoma S tate Department of Health (OSDH), an 
equal opportunity employer and  provid er. 3,000 cop ies were printed  by QuikPrint at a cost of $ 306.74. A d igital fi le  has  be en d eposited  with the 
Pub lications Clearinghouse of the Oklahoma Department of Libraries in  compliance with section 3-114 of Title 65 of the Oklahoma Statutes and  is  
availab le for d ownload  at www.d ocuments .ok .gov. | www.health.ok.gov. June 2021

https://oklahoma.gov/health/health-education/injury-prevention-service/concussions.html

Coaches
SIGNS AND SYMPTOMS

There are many signs and symptoms of a concussion. Concussion symptoms may 

appear minutes, hours, or days after the initial injury. Symptoms may be physical, 
emotional, behavioral, or cognitive (affect thinking). You may observe these signs in 
an athlete or the athlete may report symptoms to you.

Physical
• Headache or 

pressure in the head 

• Dizziness, balance 
problems

• Nausea or vomiting

• Sensitivity to noise, 
ringing in ears

• Sensitivity to light, 
blurry or double 
vision

• Feels tired

• Tingling

• Does not “feel right”

• Seems dazed, 
stunned

• One pupil larger than the other

• Drowsy or cannot wake up

• Headache that gets worse and does 
not go away

• Slurred speech, weakness, numbness

• Decreased coordination

• Loss of consciousness

• Repeated vomiting or ongoing 
nausea

• Shaking or twitching  
(convulsions or seizures)

• Unusual behavior, increased 
confusion, restlessness, or 
agitation

Emot ional / Behavioral
• Becomes irritable

• Becomes sad or 
depressed

• More emotional than 
usual

• Anxious or nervous

• Personality or 
behavioral changes, 
such as becoming 
impulsive

Cognit ive
• Trouble thinking clearly

• Trouble concentrating

• Trouble remembering, 
can’t recall events 
before or after the hit

• Feels sluggish, hazy, 
foggy, or groggy

• Feels “slowed down”

• Repeats questions or 
answers questions 
more slowly

• Confusion

• Forgets routine things 

DANGER SIGNS
If one or more of these signs emerges after a hit to the head or body, IMMEDIATELY call 
911 or tell the parent/guardian to take the athlete to the nearest emergency room.

Learn more: concussion.health.ok.gov | 405.426.8440
This  publication was supported  by Cooperative Agreement 5 NU 17CE924843-04-00 funded  by the Centers  for Disease Control and  Prevention. Its  
contents are solely the responsib ility of the authors and  d o not necessarily represent the offici al  vi ews  of  the  Centers for Disease Control and  
Prevention or the Department of Health and  Human Services. This  publication was issued  by the Oklahom a State Department of Health (OSDH), an 
equal opportunity emp loyer and  provid er. 3,000 copies were p rinted  by QuikPrint at a cost of $ 306.74. A d igital fi le  has  be en deposited  with the 
Publications Clearinghouse of the Oklahoma Department of Libraries  in comp liance with section 3-114 of Title 65 of the Oklahoma S tatutes and  is  
availab le for download  at www.d ocum ents .ok.gov. | www.health .ok .gov. June 2021

https://oklahoma.gov/health/health-education/injury-prevention-service/concussions.html
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Return to Learn
RETURN TO LEARN PROTOCOL
OVERVIEW

 

Contact us: concussion@health.ok.gov | 405.426.8440
This  pub lication was supported  by Cooperative Agreement 5 NU 17CE924843-04-00 fund ed  by the Centers for Disease Control and  Prevention. Its  
contents are solely the responsib ility of the authors and  do not necessarily represent the offici al  vi ews  of  the  Centers  for Disease Control and  
Prevention or the Department of Health and  Human Services . This publication was issued  by the Oklahom a State Department of Health (OSDH), an 
equal opportunity emp loyer and  provid er. 3,000 copies were p rinted  by QuikPrint at a cost of $ 306.74. A d igital file  has  be en deposited  with the 
Publications Clearinghouse of the Oklahoma Department of Libraries  in comp liance with section 3-114 of Title 65 of the Oklahoma S tatutes and  is  
availab le for download  at www.d ocum ents .ok.gov. | www.health .ok .gov. June 2021

PHASE 1

No school
A licensed health care provider should provide written clearance for a student 
to return to school after a concussion. A concussion management team 
should be assembled and begin to develop a plan for the student.

PHASE 2

Half-day attendance with accommodations
The concussion management team leader should meet with the student and 
their parents to review information from the health care provider (e.g., current 
symptoms and recommended accommodations), concussion management 
team member roles and responsibilities, and the initial concussion 
management plan.

PHASE 3

Full-day attendance with accommodations
Monitor the student for worsening or reemerging symptoms during class. 
The concussion management team should be communicating on a regular 
basis to evaluate progress and collaborating to revise the concussion 
management plan as needed based on any changes in symptoms or 
symptom severity.

PHASE 4

Full-day attendance without symptoms
When the student can participate in all classes and has been symptom free 
for at least 24 hours, they may begin the Return to Play Protocol for physical 
activities at school (e.g., gym, PE classes, athletics participation).

PHASE 5

Full school and extracurricular involvement
For most students, accommodations for concussion recovery are temporary 
and informal. When recovery is prolonged, however, formal support services 
(e.g., an individualized education plan, a response to intervention protocol, or 
504 plan) may be needed to support the student.

Every student will experience a concussion diffe

r

ently. One student may 
spend an extended time in one return to learn phase, while another may not 
need a particular phase at all.

To learn more about supporting students returning to learn after a concussion, 
visit https://concussion.health.ok.gov

https://oklahoma.gov/health/health-education/injury-prevention-service/concussions.html

Return to Play
RETURN TO PLAY PROTOCOL

STEP 1:
BACK TO REGULAR 

ACTIVITIES
Goal: Complete normal activities and remain symptom-free 

for at least 24 hours

 

STEP 2:
LIGHT AEROBIC 

ACTIVITY

Goal: Minimal increase in heart rate

Time: 5-10 minutes

Feels easy: walking ≤ 2 mph, stretching exercises  

NO weight lifting, resistance training, jumping, or hard running.

STEP 3:
MODERATE 

ACTIVITY

Goal: Noticeable increase in heart and respiratory rates with 

limited body and head movement

Time: Less time than typical routine

Feels fairly easy to somewhat hard: brisk walking (15 min/mile) 
NO head impact activities. NO helmet or other equipment use.

STEP 4:
HEAVY 

NON-CONTACT 
ACTIVITY

Goal: High-intensity activity without contact

Time: Close to typical routine

Non-contact training drills in full uniform, weight lifting, 
resistance training, running, high-intensity stationary cycling.

STEP 5:
PRACTICE AND 

CONTACT
Goal: Return to practice, full contact as applicable to sport

STEP 6:
RETURN TO 

PLAY
Goal: Return to full game play, practice, and competition

Learn more: concussion.health.ok.gov | 405.426.8440
This  pub lication was supported  by Cooperative Agreement 5 NU 17CE924843-04-00 fund ed  by the Centers for Disease Control and  Prevention. Its  
contents are solely the responsib ility of the authors and  do not necessarily represent the offici al  vi ews  of  the  Centers  for Disease Control and  
Prevention or the Department of Health and  Human Services . This publication was issued  by the Oklahom a State Department of Health (OSDH), an equal 
opportunity employer and  provid er. 3,000 cop ies were printed  by QuikPrint at a cost of $ 306.74. A d igital fi le  has been d eposited  with the Pub lications 
Clearinghouse of the Oklahoma Department of Libraries in  compliance with section 3-114 of Title 65 of the Oklahoma Statutes and  is  availab le for 
d ownload  at www.d ocuments .ok .gov. | www.health.ok.gov. June 2021

https://oklahoma.gov/health/health-education/injury-prevention-service/concussions.html

Reed, N.*, Zemek, R.*, Dawson, J., Ledoux, AA., et al. (2023). Living 
Guideline for Pediatric Concussion Care. www.pedsconcussion.com.
https://doi.org/10.17605/OSF.IO/3VWN9

https://doi.org/10.17605/OSF.IO/3VWN9
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Multiple Concussions
• Varies by institution/provider

• Persistent post-concussive symptoms:

– consider taking season off

• Two concussions in one season:

– consider taking season off

• Persistent cognitive deficits:

– formal neuropsych testing, consider return to play 

when recovered

Ellis, Neurosurg Focus 2016

Multiple Concussions

• 3 lifetime concussions

– consider taking season off or retirement

• 4 concussions

– strongly consider retirement

Ellis, Neurosurg Focus 2016

Structural TBI (Skull Fracture/Blood in Head)

• Will be asked for clearance

• Controversial with no established guidelines:

– Symptom free and negative follow up imaging (at 3-6 

months)

– No sports allowed for 1 year with follow up visit and scan 

at 1 year. Return to play pathway is considered.  
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Multidisciplinary Care is Essential
• Occupational Therapy

• Physical Therapy

• Neuropsychology 

• Vestibular Therapy 

• Neurology 

• Sports Medicine

• Neurosurgery

• Psychiatry/psychology  

QUESTIONS? Thank you!

Nicholas Sader. MD MSc FRCSC 
FAANS
Email: Nicholas.Sader@ouhealth.com
@NicholasSader

mailto:Nicholas.Sader@ouhealth.com

