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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
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“"But we don’t operate on it?”
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Introduction

e 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

N\ | * Therecognition of concussion as a clinical syndrome

separate from structural TBIl is not new:

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

e The Italian physician Lanfrancus (1306 AD)
discussed “commotion cerebri” as a separate entity
from structural brain injury




Impact

-  Traumatic brain injury (TBI) is a serious public health concern
- 1-2 million sport-related concussions each year in children

CDC
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Pediatric Concussion

« Most TBI (70-920%) are mild in severity (i.e. concussion)

« Estimated cost to society in the United States from
concussion (medical and loss of work): S17 billion



BMJ Journals Consensus statement
T—— Consensus statement on concussion in sport: the 6th
Yo Le] g &9 " Y6 [T 13 =] International Conference on Concussion in Sport—

What is q ConCUSSion? Amsterdam, October 2022

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

bjsm.bmj.com

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




What is a concussion?

No abnormalities seen on structural neuroimaging (CT/MRI)

BAsem

- But may been seen in the research setting on advanced neuroimagin

- 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
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Neurometabolic Cascade
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Neurometabolic Cascade
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Neurometabolic Cascade
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Neurometabolic Cascade
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Neurometabolic Cascade
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Neurometabolic Cascade
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Neurometabolic Cascade
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Neurometabolic Cascade
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Connection with signs/symptoms?

Physiological perturbations after concussion and proposed clinical correlates.

Post-TBI pathophysiology Acute symptom / clinical correlate

Ionic flux Migraine headache, photophobia, phonophobia

Energy crisis Vulnerability to second injury

Axonal injury Impaired cognition, slowed processing, slowed reaction time
Impaired neurotransmission Impaired cognition, slowed processing, slowed reaction time
Protease activation, altered cytoskeletal proteins, cell death | Chronic atrophy, development of persistent impairments




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



Diagnosis/Care

Child Sport Concussion Assessment Tool - 6 (SCAT6)
o SCATS® oo I 8-page series of questions

Child Name:

meant to be used by healthcare

Sex: Male [ ] Femate [ ] PreferNotTosay [] Dominant Hand: Left [ ] Right [ ] Ambidextrous [_]

Sport/Team/School: Current Year/Grade Level in School:
-
First Language: Preferred Language:
Examiner: pl O esslona S
Concussion tory

How many diagnosed concussions has the child had in the past?:

- Supports the clinical

Primary Symptoms:

How long was the recovery (time to being cleared to play) from the most recent concussion? (Days)

Immediate Assessment/Neuro Screen (Not Required at Baseline)

- - -
The foliowing elements should be used in the evaluation of all children who are suspected of having a concussion prior 1o proceeding to
the cognitive assessment, and ideally should be completed “on-field” after the first aid/emergency care priorities are completed.

I any of the observable signs of concussion are noted after a direct or indirect blow 10 the head, the child shoukd be immediately and
safely removed from participation and evaluated by a HCP.

Consideration of transportation 1o a medical faciity should be at the discretion of the physician or HCP.

The Glasgow Coma Scale* is important as a standard measure for all patients and can be repeated over time to monitor deterioration of

consciousness. The cervical spine examination s also a critical step in the immediate assessment. - -
ok s | ] - |deally within 72hrs (Up to 7/
] «

NO

I days)
'*vew
' . Ages 8to 12

Remove from Play for
immediate Medical

Assessment or Transport
1o Hospital/Medical Centre

For use by Health Care Professionals only Sports Medicine




Diagnosis/Care

Child Sport Concussion Office Assessment Tool - 6 (SCOAT6)

child SCOAT6”

Sport Concussion Office Assessment Tool . .
(R T i 14-page series of questions

R Py Prarywe Comdnci Bosort [STSSTL L RER Y
st fvmegr L[| A ] amtisesm [ Meshdsspotc L[| B[] smbcewa [ ]

SRS 3 1 [ [

Drewioped by: Tha Concussion in Spart Groug [CISG)

OG0 E=— £EI FiR FIFA E '.!J_

healthcare professionals in
office setting

Supports the clinical
diagnosis of concussion
After 72 hrs

Ages 8 to 12



Diagnosis/Care

Acute Concussion Evaluation (ACE)

ACUTE CONCUSSION EVALUATION (ACE) For Name -
Physician/Clinician Office Version i Age:
Garard Glola, PhD Diate: IDMARE
Children's National Hospltal [ ]
A Injury Characteristics Date/Timeofinjury_ Reporter: __Patient __Parent _Spouse _Other_
1. Injury
Y. s thers suidunce af a forcible biow to lhe head ([dreciof indrecl? __Yes b _ Unkngen T
b 5 thar auiencs of inlracranial Iy o sodl Tactia? _¥es _Ma _Unkngan
15, Localian of Impect: _Fronisl __ LN Tenporal i Temporsl L Parislal P Paretsl _ Oociptel __Mack __Indrect Farce °
2, Caunm: _MYC _ Pedastiandvs _Fall _ Asseull _Spons ety O,
2 y evems st BEFORE e inury that you person has no memary of (even bnef(? __ Yes _ Mo Durstion
4. Amnesia After (Anterograce] Are thers any events just AFTER the njury that you pensan hes no memony of {even bief)?__ Yes Mo Curation,
5. Logsaf i i pirsan __¥as _ Mo Dustian
6. EARLY BIGNS: __Appears dazad of stavied __Is confuscd aboul avants _Orewers quastons lowly _ Aspeats Ouastors _ Fomatid (meant inka)
7. Bulzuros: Wern sazures chsanice? Ma_ Yas__ Dotal _
B. Symptom Chack List* injury, has h of these ayenp 3 h 1 inday ar in the past day?
Indicata prasanca of aach symgtam (1=No, 1=Vas). “Lavall & Cofling, 1950 TR
PHYSICAL {1} 1 ‘SLEER! FATIGUE (5}
patache 0 9 |Feslingmentallyfopsy [0 1 | Faigua (]
ausea 01| Foaling siowed down 01 | Drowsing o1
anstiviy 1o IGh 0 1 | Difficully corgeniralig [0 1 | Sleeping e fhan usuel 01 WA
ensiivily o roiss 0 1 | Difficully remembering 0 1 | Zleeping more than usual 01 HA
Tiirzinass U 1 | COGNITIVE Tatal [04] Troxitie talling Aslan: T 1 WA
Ralanca prahlams ) 14 SLEEF Total [0-5) o
Wisual probiems (oury, doublel | 0 1| Imkswlie 0 1 T o wama
Vamiing 0 1 | Sadness [ Empw e hethitr- g N
NumbnessTingl 0 1 [ More amationa 01 iy Yag  No M
PHYSICAL Tatal |15] Nerecsness p || eaniveAdivly _Yes Mo _NIA
EMOTIONAL Total (0-4) Qarall Rating: How dfaant 15 T paman acling
compered Ic hisiher usual sell? (simie]
[Addl Phys, Cag, Emation, Sloop totals) TOTAL ACE Sy Seors (092) Memal 0 1 2 3 4 5 F VaryOfferant
C. Risk Factors/ Modifiors of Racovary {chack all fat appl)
Histary? v __ # 4| Hasdnchw History? ¥ __ M il History || 4 Paychistric History
Previous N 1 2 3 4 5 | Priur ealmert for hesgache || Leamimg duakillies Aty
st sympaom dureticn Histary of migraine headache: Adtertion-Defiil Ceoreszon
;. Weeks__ Mormnz__ Years_ __ Personal yperacity Lisarder Siesp diorder
T mullple concussians. icss farce e —— Gther deveiopmerta Olher papchiatre dizorder
saused rEinuryT Yos__Ma__ —— disaner,
List otfver comorbid megical cisanders or medisation usage (e.q., hypatnyoid, seizanes)
0. RED FLAGS for Fisdar 1o il er dap 1 e unes] of Ay
[T ————— * Lok vary drowey! can't ba mwakannd  * Can't mesgnizn panple or places * Mack pain
“Satzurar * Bopaatnd vamiting * Incraasing conhusion ar imasiiy * Unugsaal Bshaoral changa
* Foal nouralogk: signs * Slurrad sposch * Woaknaes of numbraes In ammatiage  * Changs in state of consclousnass

E. Diagnosis (ICD-10): _ 506004 Goncussion wic LOG _ S06.0%1A Ganaussian wi LOG <30 min__ S0 0484 Canzussin w LOG, durston uknown
_MNodogrosis __ S06.8304 fIntracrania infry} _Other [ ]

F. Follow-Up Action Plan  Complete ACE Care Plan and provide copy to patient/family.

— Mo Follow-Up Nesded
— Physician/ Clinician Office Monitoring: Date of next fulow-up.
" Rafarral:

Sports Medione____ Physiatns:___ Psychatrst__ Mub-Oscpl. Concussion Cling__

—_ Emergency Dzpa

ACE C by: MD RN NP PhD ATC

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




Diagnosis/Care
oncussion Recognition Tool 6 (CRTé6)

CRT6

Concussion Recognition Tool ¢ 2_pOge Screening tOOI

To Help Identify Concussion in Children, Adolescents and Adults

- -
What is the Concussion Recognition Tool? .
A concusskn is 8 tran Inury. The Concusson Rocogrifce Tool & (CRTE) & 1 bo wsed by ren-modkally yinad incivids
wertifcaton and immedale menagement of suspecied concuzsion. | ot desgned 1 disgrose concszion
Recognise and Remove
Red Flags: CALL AN AMBULANCE - - .
If ANY cf the felcwing sgns are cbeerved or compiints aro ropored affer an Impact  the hesd or body the athiete shoukd bo
immeciaiay smerad fom tayimalss armspornd for urgent mecical cane by & bealineam profussional (HCP)
+ Neck pain or tenderness + Weakness or numbnessitingling in more
2 a A than one arm or leg
*  Seizure, fits’, or convulsion
Repeated Vomiting
Severe or increasing headache

* Loss of vision or double vision
* Loss of consclousness

e i - - ] L]
or

consclous state (becoming less Visible deformity of the skull

responsive, drowsy)

he bazc prindples of frst ald snould be followad: there are no Red Flags, identification of possible
assess danger 3t e scene, chock arway, breathing, o Shokl T Tollow

crodation; Jook for reduced swaraness of suroundings o i >
slownoes or dficuly svwerng

S Ceecussion shouk be suspeciod sfier sn 1pact 1o the bead o
* Do not atlempt to mowve e atete (ather Than required for body when tha athkate seams dfferant than ususl. Such changes
alrvey suppor) unkoss tained 1 do se. "

+  Donot remave helmet (i ores or cthar equipment. oy 5 Jacha

Assume B possibs spial cord injury In all ca56s of haad or unsteadness),
iy, s bahavicur

© Alhkka wilh krown plysicd or deveioprental dsabiises
ahould hava a lowoe INOSHOTS for mmavel from play,

5 ol may be fmely copied n ils cument form for
istiubon to indwiduals, Isams, goups. andomantzations.
Any atersfon | ng Iraralisons and dgitel -
feomating), re-branding, of salo for commercil gain ks rct
Fermssibis wih xpemssnd wiilln corment o

Dovaloped by: The Concussion In Sport Group (CISG)

Gugpoted vy

0EET  FAEI @GR FIFA B
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Outcomes

o 25-30% experience persistent symptoms "

e Symptoms continuing beyond 28 days are termed:
— Persistent postconcussion symptoms (PPCS)

e Children’s learning, social development, and mental
health '

e Physician's poor at predicting




Outcomes

Ld

Table 1:

5P Rule Criteria for Risk Assessment of PPCS

Risk Factor Categories Points
Age group 5107 0
8to 12 1
13 to <18 2
Sex Male 0
Female 2
Prior concussion and | None; <1 week 0
symptom duration Yes; >1 week 1
Migraine history No 0
Yes 1
Answering questions | No 0
slowly Yes 1
Tandem stance 0-3 0
number of errors >4 or unable to dotest | 1
Headache No 0
Yes 1
Sensitivity to noise | No 0
Yes 1
Fatigue No 0
Yes 2

PPCS = termed persistent postconcussion symptoms

Total 5P Clinical Risk Score = 0-12

Original Investigation
March 8, 2016
Clinical Risk Score for Persistent
Postconcussion Symptoms Among
Children With Acute Concussion in the

ED

Roger Zemek, MD'; Nick Barrowman, PhD?; Stephen B. Freedman, MDCM, M5c3; et al

Roger Zemek, MD'; Nick Barrowman, PhD?; Stephen B. Freedman, MDCM, MSc?; et al

Adapted from: Zemek R, Barrowman N, Freedman SB, et al. Clinical Risk Score for Persistent
Postconcussion Symptoms Among Children With Acute Concussion in the ED Children With Acute

Concussion Presenting to the Emergency Department Children With Acute Concussion Presenting to the
Emergency Department. JAMA. 2016;315(10):1014-1025.




Outcomes

Score Calculator

Age of patient

Sex of patient

How long did the patient’s previous
concussion last?

Does the patient have a history of migraines?
Did the patient answer guestions more

slowly than normal as compared to before
the injury?

On the BESS Tandem stance balance testing,

how many errors did the patient have in 20
seconds?

Does the patient have a headache?
Does the patient have sensitivity to noise?

Is the patient more fatigued?

SUBMIT

o

O51to <8 years
O Male

® Mo previous

S5O0 Or

Yy in less

than 1week

® Mo

® Mo

®0-3 errors

DO Mo
Mo

® Mo

1

® 8 to <13 years 013 to <1B ye:

® Female

0 Recovery took

I 'weelk or longer

V)
=<
m
A

OYes

O 4 or more

errors, or could

omplete the

not C

balance testing

e

L
=<
i
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Score Calculator

Age of patient

Sex of patient

How long did the patient's previous
concussion last?

Does the patient have a history of migraines?

Did the patient answer questions more
slowly than normal as compared to before
the injury?

On the BESS Tandem stance balance testing,
how many errors did the patient have in 20
seconds?

Does the patient have a headache?
Does the patient have sensitivity to noise?

Is the patient more fatigued?

SUBMIT

than 1 week

® Mo

® Mo

®O-3 errors

O MNo

Mo

® Mo

® Famale

O Recovery took

I 'week or longer

OYes

OYes

O4 ar mare

errors, or coulda

ot

omplete the

balance testing

®Yeos

N
Lyes

OYes

Score Calculator
0 12

Min Score Max Score
Patient
Score
A

The patient is MEDIUM risk for having persistent symptoms
lasting beyond one month.
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Journal of Original research
Neurology, Neurosurgery

&Psychiatry Can quantitative susceptibility mapping help
diagnose and predict recovery of concussion in
children? An A-CAP study

Nicholas Sader @ ,' David Gobbi,"**** Brad Goodyear,"*** Richard Frayne, 3>
Ashley L Ware,*®# Miriam H Beauchamp,” William R Craig,® Quynh Doan,"
Roger Zemek, ' Jay Riva-Cambrin,"’ Keith Owen Yeates,*’® On behalf of the
Pediatric Emergency Research Canada A-CAP study team



e Novel extension of susceptibility-weighted imaging @

e Possibility of neuroinflamatory response




Specific Aims

1. Assess post-acute differences in QSM between children
with concussion and a compadrison group of children with
mild orthopaedic injury (Ol)

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

o —



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

~Alberta Children’'s Hospital (Calgary)
A;CAP

Advancing
Concussion
Assessment
in Pediatrics

Children’s Hospital of Eastern Ontario (Ottawa)
Centre Hospitalier Universitaire Sainte-Justine (Montreal)

Stollery Children’s Hospital (Edmonton)

British Columbia Children’s Hospital (Vancouver) C8 perc

Pediatric Emergency Research Canada



Table 2:

Phase Magnetic Field OSM ROI white matter and subcortical grey matter
Unwrapping Calculation White Matter ROI Grey Matter ROI

Frontal Thalamus

Magnitude and Phase Background Field Parietal Basal Ganglia

Images °,f,, l:l'ultn-Echo Removal Temporal Hippocampus
Occipital
Insula
Corpus Callosum

QSM = Quantitative Susceptibility Mapping, ROI = Region of Interest

-

ROI
Statistics

Dipole
Inversion

J= L
- Individualized z-scores were calculated for each ROl for each participant ZScore; =




Recruited

Emergency Depart

(n=967)
mTBI 633, Ol 334

ment Visit

Y

n="727
mTBI 502, OI 225

Excluded| (n=240)
+ Vancouver did not collect

QOSM

h 4

Post-Acute Visit

mTBI 433, OI 185

Excluded (n=109)

*
*

Missed (n=71)
Withdrew (n=38)

Excluded (n=143)

*

No post-acute MRI

[Final Sample] [ MRIScan] [ Returned ] [

mT] TOr'116

Exc[ude

>

> & &+ &

Poor quality (n=58)

Surface processing (n=10)

Registration issue (n=2)
Incidentals (n=4)
T1 incomplete (n=30)




Aim 1

Multivariable Linear Regression Analyses
Covariates: Age at injury, MRI Scanner, and Sex

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



Aim 2

e |Increased frontal white matter susceptibility was significantly
associated with predicting parent-rated reliable change in cognitive

symptoms (p=0.001)

e 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)

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



QSM region only model 5P risk score only model Combined QSM region and
5P risk score model

i 12 %g
AUC = 0.71(0.62-0.80) AUC = 0.67(0.56-0.78) AUC = 0.73(0.64-0.82)
Sensitivity = 65.6% Sensitivity = 59.4% Sensitivity = 84.4%
Specificity = 68.1% Specificity = 75.9% Specificity = 56.0%
PPV = 28.4% PPV =32.2% PPV =27.0%

NPV =91.1% NPV =90.6% NPV = 94.9%




* No significant group difference in post acute QSM RO
between concussion and Ol children

* Susceptibility within the frontal white matter as o
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

 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

~ Future: Test a-priori in different population +
Improvement in QSM reconstruction and analysis
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Outcomes

e Prospective cohort study
e 280 Patients, 11-20yrs

e Kids with a prior

concussion are at risk for
prolonged symptoms
(median: 24 days vs. 12

days (p=0.02)

Proportion Symptomatic

1.07

0.64

0.6+

047

0.2+

0.0+

Prior concussion
within the past

year /
% Concussion
>1yr ago

L e

/1

No prior
concussion

T T T T T
0 20 40 60 80




Outcomes

0.64

Prior concussion
within the past

year /
P Concussion
>Tyr ago

« Median symptom duration
was even longer for patients
with multiple concussions
(28 days, P=0.03) and for

0.6+

L e
0.4+

Proportion Symptomatic

those who sustained a o ).
concussion within previous No prior

oo{ concussion
year (35 days, p=0.007) B

Days



ARTICLE | FEBRUARY 012015

p E D I AT R l C S Benefits of Strict Rest After Acute Concussion: A Randomized
Controlled Trial &

Danny George Thomas, MD & ; Jennifer N. Apps, PhD; Raymond G. Hoffmann, PhD; Michael McCrea, PhD;

Thomas Hammeke, PhD

Address correspondence to Danny G. Thomas, MD, MPH, Department of Pediatrics, Emergency Medicine, Children’'s Hospital of
Wisconsin Corporate Center, 999 N. 92nd St, Suite C550, Milwaukee, WI 53226. E-mail: dthomas@mcw.edu

e RCT of strict rest after acute concussion; age 11-22 yrs; 99 kids
enrolled:
- Kids who followed typical recommendation (“take 1-2 days

rest before stepwise return to school/activity”) recovered
faster and had better symptom resolution, compared to a
group with 5 day of mandatory rest

- No difference in neurocognitive or balance outcomes



Second Impact Syndrome

e Diffuse cerebral edema thought to result
from impaired autoregulation that occurs
with subsequent concussive injury



Second Impact Syndrome

e Varying degrees of rest have been
recommended in the past and when to return
to activities



Zackery Lystedt Law (House Bill 1824)

e 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

Zackery Lystedt



Zackery Lystedt Law (House Bill 1824)

“Ihere is no one tougher than my son. Sometimes
players and parents wrongly believe that it shows
strength and courage to play injured. Battling pain is
glamorized. Zack couldn’t swallow or hold his head
up. Strength is seeing Zack stand up out of his
wheelchair and learning to talk again.”

- Victor Lystedt, Zack's Dad.

Zackery Lystedt



Rowan’'s Law

« June 2016

— Ontario, Canada was the first
province to pass a law similar to
previous

— All other provinces in Canada have
adopted something similar N | onaring o SiEe

- Rowans Law Day last Wednesday in
September

Concussion Management




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




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)

e |tis acampaign initiative to help coaches, CONCUSSION
parents, patients, and medical professions prupmay
. | . . fl// DC
with the diagnosis, prevention, treatment I[//////1€

and return to play surrounding
concussions



6 Step Return to Play

e 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

e If symptoms come back or new
symptoms, contact medical
professional

Heavy, non-




Return to School

Most kids can return to school 1to
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

SCHOOL LETTER

Returning to School

After a Concussion

DEAR SCHOOL STAFF:

SAFE BRAIN. STRONGER FUTURE.

)

CDC HEADS UP

This letter offers input from a healthcare provider with experience in treating concussion, a type of traumatic brain
injury. This letter was created to help school professionals and parents support students returning to school after &
concussion, You can use these recommendations to make decisions about support for your student based on his or her
specific needs. This letter is not intended to create a 504 Plan or an [EP unless school professionals determine that one
is needed. Most students will only need short-term support as they recover from a concussion. A strong relationship
between the healthcare provider, the school, and the parents will help your student recover and return to schoal.

Student Name

was seen for a concussion on

Date

office or clinic.

Heazlthcare Provider's Name

The student is currently reporting the following symptoms:

{,J%S%* PHYSICAL

[ Bothered by light O
ar noise

[J Dizziness or balance O
problems o

[J Feeling tired, no energy 0

[0 Headaches

[0 Nausea or vomiting ]

[ Vision problems

REMEMBERING

= \@ - THINKING OR

Attention or
concentration problems

Feeling slowed down
Fogoy or groggy

Problems with short-
or long-term memory

Trouble thinking clearly

The student also reported these symptoms:

(™T) SOCIAL OR

EMOTIONAL

[ Anxiety or
Nervousness

O Irritability or easily
angerad

[ Feeling more
emotional

[ Sadness

./ S sLEEP

-
[ Sleeping less
than usual
O Sleeping more
than usual
[ Trouble falling
asleep




SCHOOL LETTER
Returning to School
After a Concussion

Return to School

DEAR SCHOOL STAFF:

Ongoing multi-source assessment is

SAFE BRAIN. STRONGER FUTURE.

)

CDC HEADS UP

This letter offers input from a healthcare provider with experience in treating concussion, a type of traumatic brain

crucial as students reintegrate into

injury. This letter was created to help school professionals and parents support students returning to school after &
concussion, You can use these recommendations to make decisions about support for your student based on his or her
specific needs. This letter is not intended to create a 504 Plan or an [EP unless school professionals determine that one
is needed. Most students will only need short-term support as they recover from a concussion. A strong relationship

between the healthcare provider, the school, and the parents will help your student recover and return to schoal.

school environment

Student Name

was seen for a concussion on

Date

office or clinic.

Heazlthcare Provider's Name

The student is currently reporting the following symptoms:

Evaluations from teachers, -

-:\@/— THINKING OR (™) SoCIAL OR

REMEMBERING EMOTIONAL
-
r I r r n I I I [ Bothered by light [ Attention or [ Anxiety or
V I L} u or noise concentration problems Nervousness
[ Dizziness or balance [0 Feeling slowed down O Irritability or easily
. problems [] Foggy or groggy angered
CO I I I b I n e d to d eve | O O n Ove rO | | L Feeling tired, no eneray 1 prgplems with short- 01 Feeling more
[ Headaches or long-term memaory emotional
[J Nausea or vomiting [ Trouble thinking clearly U Sadness

[ Vision problems

Impression of the child’'s recovery and
Integration into school

The student also reported these symptoms:

./ S sLEEP

-
[ Sleeping less
than usual
O Sleeping more
than usual
[ Trouble falling
asleep




Oklahoma State Department of Health

e EXxcellent resources on concussion for:

Schools & Kthlte‘s?}g‘ B

Sports e, okLaAHOMA

LEARN MORE > M» . : 4 N\ v Of Hea Ith

Health Care
Providers

LEARN MORE >




Parents and Guardians

Concussion Facts
Parents & Guardians

TiT . .
v What is a concussion?

When an athlete gets their “bell rung” or gets “lit up” they have suffered a concussion.
Concussions are a type of traumatic brain injury (TBI). When a child or adolescent
sustains a concussion, their brain may bounce or twist inside the skull, sometimes
stretching or damaging brain cells and causing chemical changes within the brain.
This movement interrupts the brain’s functioning and can impact your child physically,
emotionally, cognitively, and behaviorally.

? How do concussions happen?

Concussions are caused by a bump, blow, hit, or jolt to the head or body that moves the
head and brain rapidly back and forth. Common causes are falls and being hit against
or by another person or object. Your child’s head does not have to be struck to cause a
concussion — a body-to-body hit has the potential to cause a concussion.

'@ Can concussion risk be reduced?

YES! There are ways to reduce your child’s risk of a concussion. Talk to your child about
practicing good sportsmanship and following coaches’ instructions for safe game play.
Make sure bicycle, athletic, and ATV helmets fit properly and are worn consistently.
While a helmet doesn't prevent a concussion, it does protect your child’s head from
more severe head injuries. Make sure your child’s school and sports organizations have
established concussion policies and protocols; they should have procedures in place
for coach training and returning to learn and play after a concussion.

@ Can my child keep playing after
a concussion?

The brain needs time to heal after a concussion. An athlete who continues to play or
who returns to play too soon — before the brain has finished healing — has a greater
chance of getting another concussion. A repeat concussion that occurs while the brain
is still healing can be very serious and can affect a child for a lifetime. It can even be
fatal. If you suspect your child has sustained a concussion during a practice or a game,
make sure they are immediately removed from play. Do not allow your child to return to
play on the same day as the injury.

< 12
,,’ % OKLAHOMA

< State Department
VN of Health

[/ 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 Emotional/Behavioral Cognitive
« 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”

+ Headache or + Becomes irritable
pressure in the head . Becomes sad or

« Dizziness, balance depressed

problems + More emotional than

+ Nausea or vomiting usual

« Sensitivity to noise, * Anxious or nervous
ringing in ears « Personality or

- Sensitivity to light, behavioral changes,
blurry or double such as becoming + Repeats questions or

vision impulsive answers questions
« Feels tired more slowly

« Tingling « Confusion
- Does not “feel right” « Forgets routine things

« Seems dazed,
stunned

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.

+ One pupil larger than the other * Repeated vomiting or ongoing
« Drowsy or cannot wake up nausea

+ Headache that gets worse and does + Shaking or twitching
not go away (convulsions or seizures)

+ Unusual behavior, increased
confusion, restlessness, or
agitation

« Slurred speech, weakness, numbness
+ Decreased coordination
+ Loss of consciousness

¥ of Health

e Centors for Prevention. lts

Learn more: concussion.health.ok.gov | 405.426.8440 ;“é e apartment @
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Youth Athletes

Youth Athletes

T . 5
$&2 What is a concussion?

-
When an athlete gets their “bell rung” or gets “lit up” they have suffered a concussion.
Concussions are a type of traumatic brain injury (TBI). Concussions are caused by a
bump, blow, hit, or jolt to the head or body that moves the head and brain rapidly back
and forth. Falling or being hit against or by another person or object are common
causes of concussions. Your head doesn't have to be struck to cause a concussion;
for example, a body-to-body hit has the potential to cause a concussion.

What does a concussion do to
° my brain?

When you experience a concussion, your brain may bounce or twist inside your skull,
sometimes stretching or damaging brain cells and causing chemical changes within
the brain. A concussion interrupts your brain’s functioning. When your brain is injured
by a concussion, the injury can affect you physically, emotionally, behaviorally, and/or
cognitively (how you think).

-@ Can concussion risk be reduced?

YES! There are ways to reduce your risk of a concussion. Practice good sportsmanship
and follow your coach'’s instructions for safe game play. If you play contact sports,
learn the fundamentals and appropriate techniques. Make sure bicycle, athletic, and
ATV helmets fit properly and are worn consistently. While a helmet doesn't prevent a
concussion, it does protect your head from more severe injuries.

Can | keep playing after
@ a concussion?

Your brain needs time to heal after a concussion. If you continue to play or return to play
too soon—before your brain has finished healing—you have a greater chance of getting
another concussion. A repeat concussion that occurs while your brain is still healing can
be very serious and can affect you for a lifetime. It can even be fatal. If you think you
may have sustained a concussion during a practice or game, immediately talk to your
coach, game official, athletic trainer, or parent/guardian and remove yourself from play.
Do not return to play on the same day as the injury. You need to see a health care provider
to be evaluated for a concussion and given written clearance to return to play.

KL 2
¢

=/ 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 Emotional/Behavioral Cognitive
+ Headache or « Become irritable « Trouble thinking clearly

pressure in the head + Become sad or * Trouble concentrating
+ Dizziness, balance depressed - Trouble remembering,

problems + More emotional than can't recall events

+ Nausea or vomiting usual before or after the hit

* Sensitivity to noise, * Anxious or nervous + Feel sluggish, hazy,
ringing in ears - Personality or foggy, or groggy

« Sensitivity to light, behavioral changes - Feel “slowed down”
blurry or double such as becoming - Repeat questions or

vision impulsive answer questions more
« Feel tired slowly

« Tingling + Confusion
« Do not “feel right” « 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.

* One pupil larger than the other + Repeated vomiting or ongoing
+ Drowsy or cannot wake up nausea

« Headache that gets worse and does + Shaking or twitching
not go away (convulsions or seizures)

« Slurred speech, weakness, numbness + Unusual behavior, increased
o confusion, restlessness, or
+ Decreased coordination

agitation
* Loss of consciousness

Learn more: concussion.health.ok.gov | 405.426.8440 i::( gﬁgﬁgﬁ:mm @
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Coaches

Concussion Facts
Coaches

What is a concussion?

When an athlete gets their “bell rung” or gets “lit up” they have suffered a
concussion. A concussion is a type of traumatic brain injury (TBI) caused
by a bump, blow, hit, or jolt to the head or body that moves the head and
brain rapidly back and forth. This sudden movement can cause the brain
to bounce or twist inside the skull, sometimes stretching and damaging
brain cells and creating chemical changes in the brain. The effects of

a concussion can be serious and should be treated as such. The brain
continues to grow and develop into the mid-twenties; disruptions to that
development from a TBI in childhood or adolescence can have long-term
consequences on the brain’s functioning.

When an athlete takes a hit

If you suspect an athlete has sustained a concussion, immediately
remove them from play. Do not allow the athlete to return to play on the
same day as the injury (unless the athlete is evaluated by a licensed health
care provider who provides written clearance allowing same-day return

to play). Record the time and circumstances of the injury, along with any
concussion signs/symptoms you observe or the athlete reports to you,
and provide this information to the medical team.

WHEN IN DOUBT, SIT THEM OUT

The brain needs time to heal after a concussion. An athlete who continues
to play or who returns to play too soon — before the brain has finished
healing - has a greater chance of getting another concussion. A repeat
concussion that occurs while the brain is still healing can be very serious
and can affect an athlete for a lifetime. It can even be fatal.

M Y I H: A concussion always causes you to lose consciousness (pass out).

FACT. Most concussions don't cause you to pass out. In fact, concussion
‘ * symptoms may not appear for hours or days after the hit.

< 12
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=/ 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 Emotional/Behavioral Cognitive
+ Headache or + Becomes irritable + Trouble thinking clearly
pressure in the head + Becomes sad or « Trouble concentrating
« Dizziness, balance depressed « Trouble remembering,

problems + More emotional than can't recall events
- Nausea or vomiting usual before or after the hit

« Sensitivity to noise, + Anxious or nervous « Feels sluggish, hazy,
ringing in ears - Personality or foggy, or groggy

« Sensitivity to light, behavioral changes, « Feels “slowed down”
blurry or double such as becoming + Repeats questions or
vision impulsive answers questions

« Feels tired more slowly

« Tingling + Confusion
+ Does not “feel right” - Forgets routine things

- Seems dazed,
stunned

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.

* One pupil larger than the other + Repeated vomiting or ongoing
+ Drowsy or cannot wake up nausea

+ Headache that gets worse and does + Shaking or twitching
not go away (convulsions or seizures)

« Slurred speech, weakness, numbness : U”USU?‘I behavior, increased
- confusion, restlessness, or
+ Decreased coordination

agitation
+ Loss of consciousness

Learn more: concussion.health.ok.gov| 405.426.8440 ;::(» S et @
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Return to Learn

RETURN TO LEARN:

WHAT IS A CONCUSSION AND HOW CAN IT IMPACT LEARNING?

» A concussion is a type of traumatic brain injury (TBI) caused by a bump, blow, or jolt to the head or body that moves
the head and brain rapidly back and forth, causing the brain to bounce or twist in the skull. Concussion symptoms
can impact a student physically, cognitively, and emotionally. These symptoms may disrupt the student’s ability
to learn, concentrate, keep track of assignments, process and retain new information, tolerate light and noise,
and appropriately regulate emotions and behaviors. School professionals play a vital role in creating a culture
that values safety and open communication, encourages students to report symptoms, and supports students
throughout the process of recovery. Teachers and other school staff can provide symptom-based classroom
accommodations while the student’s brain continues to heal from the concussion. Supports can be lifted as the
brain heals and concussion symptoms no longer keep the student from full classroom participation.

» After a concussion, it is as important to rest the brain as it is the body. Students will need an initial break, usually
2 to 3 days, from cognitive activities such as problem solving, concentrating or heavy thinking, learning new
things, memorizing, reading, texting, computer or mobile device time, video games, and watching television. Upon
clearance from their health care provider, students can gradually return to learning activities.

» Providing appropriate support for a student returning to school after a concussion requires a collaborative team
approach. Teachers, school counselors, school nurses, school administration, parents/guardians, the student, and
the student’s health care provider are examples of these team members. Continuous communication between
students, caregivers, health care providers, and school staff is vital to ensure the student’s individual needs are
understood and consistently met by their support team throughout recovery.

CONCUSSION SIGNS TO WATCH FOR IN THE CLASSROOM

+ Increased problems paying attention or concentrating « Greater irritability or more emotional than usual

+ Increased problems remembering or learning new information  * Less ability to cope with stress

+ Longer time needed to complete tasks or assignments « Difficulties handling a stimulating school environment

+ Difficulty organizing tasks or shifting between tasks (lights, noise, etc.)

« Inappropriate or impulsive behavior during class + Physical symptoms (headache, fatigue, nausea, dizziness)

EXAMPLES OF SCHOOL SUPPORTS

+ Reduce assignments and homework to key tasks only and base grades on adjusted work.
+ Provide extra time to work on assignments and take tests.
+ Provide written instructions, study guides, and/or help for classwork.
« Limit tests to one per day.
+ Allow students to demonstrate understanding of a concept orally instead of in writing.
« Provide class notes and/or allow students to use a computer or tape recorder to record classroom information.

« Allow time to visit the school nurse for treatment of headaches or other symptoms.

* Provide rest breaks.

+ Provide extra time to go from class to class to avoid crowds.

« If students are bothered by light, allow sunglasses, blue light blocking glasses, or sitting in a less bright location (e.g.,
draw blinds, sit them away from windows).

« If students are bothered by noise, provide noise-reducing headphones and a quiet place to study, test, or spend lunch
or recess.

+ Do not substitute concentration activities for physical activity (e.g., do not assign reading instead of PE).

o + Develop an emotional support plan (e.g., identify an adult with whom they can talk if feeling overwhelmed).
.- Locate a quiet place students can go when feeling overwhelmed.
+ Students may benefit from continued involvement in certain extracurricular activities, such as organizational or
academic clubs, as approved by their health care provider.
* Arrange preferential seating, such as moving the student away from windows (e.g., bright light) or talkative peers, or
closer to the teacher.
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RETURN TO LEARN PROTOCOL

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

No school
A licensed health care provider should provide wrltten clearance for a student
to return to school after a A team

should be assembled and begin to develop a plan for the student.

Half-day attendance with accommodations

The concussion management team leader should meet with the student and

their parents to review mformatlon from the health care prowder (e.g., current
ymp and

team member roles and responsibilities, and the initial concussion

management plan.

Full-day attendance with accommodations

Monitor the student for g or p during class.
The concussion management team should be communlcatlng 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.

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).

Full school and extracurrlcular involvement

For most for recovery are temporary
u PHASES5S and informal. When recovery is prolonged, however, formal support services
(e.g., an indi plan, a resp to intervention protocol, or

504 plan) may be needed to support the student.

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

Contact us: concussion@health.ok.gov | 405.426.8440 3} e pepartment
Ths beenton s S of Health
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Return to Play N¥ of Health

RETURN TO PLAY:
BACK TO SPORTS AFTER A CONCUSSION RETURN TO PLAY PROTOCOL

STEP1: Y

Goal: C normal and remain fi
. Before you be in. BACK TO REGULAR for at least 24 hours
gin: ACTIVITIES == v
'EE' An athlete’s progression through the Return to Play Protocol should be
9=| monitored by a designated return to play case manager such as a coach,
e athletic trainer, or school nurse. STEP2: Goal: Minimal increase in heart rate
LIGHT AEROBI[.: Time: 5-10 minutes
';-;' Each step should take a minimum of 24 hours; it should take at least one ACTIVITY mmx&mmm&mmw
5=| week to proceed through the full Return to Play Protocol. This process can
== take several weeks or months, depending on the individual and the injury.
'!2' If concussion symptoms return at any step during the return to play process, ) Goal: Noticeable increase in heart and respiratory rates with
5=| the protocol must be stopped. The athlete may only resume return to play STEP3: limited body and head movement
—J activities when they have been symptom-free for a minimum of 24 hours. MODERATE :"“9: LEssilime Uil s ) o
A eels fairly easy to somewhat hard: brisk walking (15 min/mile)

Return to glay progression must resume at the step before symptoms ACTIVITY NO head impact activities. NO helmet or other equipment use. @

reemerged.

Example: An athlete going through Return to Play Protocol has progressed to STEP4:

Step 5 (Ezrgf:tice and contact) whgn concussion symptoms return. Return to Goal: High-intensity activity without contact

play activities must be halted until the symptoms stop and remain absent for at HEAVY H Time: Close to typical routine

least 24 hours. At that point, the Return to Play Protocol resumes; however, the NON-CONTACT Non-contact training drills in full uniform, weight lifting,

athlete restarts at Step 4 (heavy non-contact activity), the step before ACTIVITY e e ) M T ey e ey G

concussion symptoms reemerged.

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

WHEN IN DOUBT, SIT THEM OUT i

Athletes should not begin the Return to Play Protocol on the same

day of the injury. A licensed health care provider must evaluate the

athlete and provide written clearance for the athlete to return to activity. STEP6:
Continuing to play, or returning to play too soon, after a concussion RETURN TO Goal: Return to full game play, practice, and competition
increases the chances of sustaining another concussion. A repeat

concussion that occurs while the brain is still healing from the first injury PLAY
can be very serious and can affect an athlete for a lifetime.

It can even be fatal. Learn more: oau.ssmhealthdcgwmos 426. 8440

Thisp 0

STEP5: i
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CLINICAL GUIDELINE v RESOURCES v ABOUT v UPDATES v FR ADULT GUIDELINES X Q

=PedsConcussion

——LIVING GUIDELINE FOR—
PEDIATRIC CONCUSSION

The Living Guideline for Pediatric Concussion shares Up-to-date clinical
practice guideline recommendations and tools for preventing, diagnosing,
and managing pediatric concussion. The project team includes over 45
volunteer concussion experts from across the US and Canada who work
together to review the latest evidence and update the clinical
recommendations and tools as the evidence evolves. See the “What's
New” tab for updates and scroll down for a full list of our clinical
guidelines recommendations, tools, and clinical algorithms.

Updated Concussion Living
Handouts Guideline
Evidence

(VET)

Download

Guideline
Citation

Reed, N.*, Zemek, R.* Dawson, J, Ledoux, AA, et al, (2023), Living
Guideline for Pediatric Concussion Care. www.pedsCconcussion.com.
https.//doiorg/10.17605/0O5F.I0/3VWNS



https://doi.org/10.17605/OSF.IO/3VWN9

Multiple Concussions

« Varies by institution/provider

« Persistent post-concussive symptoms:
— consider taking season off
« TwoO concussions in one season:
— consider taking season off
« Persistent cognitive deficits:
— formal neuropsych testing, consider return to play
when recovered



Multiple Concussions

- 3 lifetime concussions
— consider taking season off or retirement

« 4 concussions
— strongly consider retirement



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.



Complete Primary and
Secondary Survey

!

Obtain head CT if Pediatric Head Trauma Guideline

indicated- use
PECARN protocol

@I Health

TRAUMA ONE

**High Risk Mechanisms of Injury (MOI)

If DXinclud : 1. Fall>10Feet
s Consider other x-rays or —— 2. High speed/fatality MVC
intracranial hemorrhage dies if clinicall refer to Sports Medicine - .g .P ty
on CT? stuclies ifelinically Clinic for concussion 3. Ejection
ndicated falow:up 4. Autovs. Ped
5. ATV

[ Consult Neurosurgery ]

l

Is patients 24
months?

Observe for at least 4hrs
No

_ ™Y | postinjury. PO Challenge
then consider D/C

No High Risk

MOI*

No Yes
Was injury due to MVC, ATV Yes
or Auto vs. Ped?
No
s patient having pos
SeeTrauma | Consult concussive
Child Abuse AND Ophth symptomsZ
phthalmology Yes
Guideline
v ;
Pediatric NES Defer to NES evaluation for . L
Admit to Trauma Setvices if other significant bodily 1 Clinic in 6-8 need for admission vs D/C with zgs'rgaf,j'a,m;
injuries exist or Neurosurgery if isolated head injury and weeks F/Uiin Pediatric NES clinic in 2 e

weeks weeks

other non-major bodily injuries sustained

Page 2 0f 2




Multidisciplinary Care is Essential

Occupational Therapy
Physical Therapy
Neuropsychology
Vestibular Therapy
Neurology

Sports Medicine
Neurosurgery
Psychiatry/psychology
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Childrens

QUESTIONS? Thank youl!

Nicholas Sader. MD MSc FRCSC
AVALY S

Email:
@NicholasSader


mailto:Nicholas.Sader@ouhealth.com

