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Team Physician Consensus Conference

Selected issues in sport-related concussion (SRC|mild
traumatic brain injury) for the team physician: a
consensus statement
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ABSTRACT the topic area. The executive committee assigns
Selected Issues in Sport-Related Concussion (SRC|Mild select topics from the outline for the representa-
Traumatic Brain Injury) for the Team Physician: A tives who perform an evidence-based review of
Consensus Statement is title 22 in a series of annual the existing literature. The outline is reviewed
consensus documents written for the practicing team and modified by the executive committee and
physician. This document provides an overview of expert panel members and they then formulate
selected medical issues important to team physicians statements that are supported by the literature
who are responsible for athletes with sports-related and best practices into a format of ‘essential’
concussion (SRC). This statement was developed by and “desirable’ information that the team physi-
the Team Physician Consensus Conference (TPCC), an cian is responsible for understanding. ‘Essential’
annual project-based alliance of six major professional statements are information that every and any

associations. The goal of this TPCC statement is to assist  team physician® must be responsible for under-
the team physician in providing optimal medical care for  standing, whereas ‘desirable’ statements are
the athlete with SRC. those that are ideal, in the setting where every
resource is available. TPCC papers are intended

to provide general recommendations but are
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Definition — Sports Related Concussion

« Short version: A traumatically induced
transient disturbance of brain function
that involves a complex
pathophysiologic process.

* |t is a subset of mild traumatic brain
iInjury (mTBI).



Key Points from TPCC

» The diagnosis of sport-related concussion (SRC) remains a
challenge due to non-specific symptoms and lack of objective
biomarkers.

» SRCis a treatable condition.

» The number and severity of initial symptom burden is the best
predictor for the duration of recovery.

» Current evidence suggests strict rest after SRC slows recovery
and increases the probability of prolonged symptoms.

» The majority of athletes with SRC recover within a typical
timeframe (2 weeks for adults and up to 4 weeks for
children).

» Persisting Symptoms after SRC (PSaSRC) is defined as
symptoms that last longer than the typical timeframe.

The pathophysiology underlying PSaSRC is not entirely
understood. It is thought PSaSRC is not caused by a single
pathologic process, but rather an interaction of postinjury
symptoms that are complicated by pre-existing, coexisting
and/or resulting biopsychosocial factors.

» The management of disabling PSaSRC often requires a
multidisciplinary approach.




Pathophysiology

Neurometabolic Cascade
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Pathophysiology

Stress to neurons.

* Changes in intracellular ion concentrations.
 |Indiscriminate release of neurotransmitters.
« Mitochondrial dysfunction.

* Reactive oxygen species.

 |ncreased glucose utilization/cerebral
nloodflow mismatch.

— Mismatch phase leaves a vulnerable reinjury
window




Pathophysiology

***Based on animal models***

Interpret with caution.




Epidemiology

 SRC rates are higher
— during competition than practice.

— for females when playing sports with the same
rules for both males and females.

— for athletes with a history of prior SRC, Attention
Deficit Hyperactivity Disorder (ADHD) and/or
learning disabilities.

« Sports with highest incidence rates

— Rugby Union, American football, ice hockey, soccer,
wrestling, and lacrosse

— Based on athlete exposure risk




Epidemiology

Risk:
Number of Concussions
Amount of Time In Activities

Currently most estimates are using
“athlete exposures” as the denominator.



Preseason

* Should we be baseline testing?

“Baseline testing may be useful in some
cases but is not necessary, required or an
accepted standard of care for the
appropriate management of SRC.”



Sideline Assessment

“SRC is considered to be among the most
complex injuries in sports medicine to
diagnose, assess and manage.”




Sideline Assessment

The diagnosis of SRC is difficult due to
“lack of validated, objective diagnostic
tests, a reliance on self reported
symptoms, and confounding symptoms
caused by other common conditions™ and
because of this it “remains a clinical
diagnosis made by carefully synthesizing
history and physical exam findings as the
injury evolves.”




Sideline Assessment

» Sideline and field testing Is screening.

« Symptoms have the highest sensitivity
— # of symptoms has highest prognostic
significance

* “The primary endpoint for sideline
assessment is to determine the
probabllity that an athlete has sustained
a concussion.”




Systematic Evaluation

1. Assess level of consciousness
(AVPU=Alert, Verbal, Pain, Unresponsive)

2. Assess airway, breathing, and circulation

3. Focused exam to include mental status,
focal neurological deficits, and cervical
spine status

4. Determine disposition (emergency
hospital transport or in-depth sideline
assessment)



Sideline Assessment

* Immediate Removal:
* LOC
* [mpact Seizure
* Tonic Posturing
e Gross Motor Instability
* Confusion
* Amnesia



Sideline Assessment

* Immediate Emergency Hospital Transport:
— Seizure (at or minutes after impact)
— More than brief LOC
— Severe/worsening headache
— Persistent/recurring emesis

— Deteriorating neurological status
* (i.e. increasing lethargy, confusion)
— Persistent focal neurologic deficit
* (i.e. tingling or paresthesias in extremities, diplopia)

— Cervical spine pain, bony tenderness, limited range
of motion and/or deformity



“I know it when | see it.”

“I know it when | see it.”

-- Supreme Court Justice Potter
Stewart to describe his threshold
test for obscenity in Jacobellis v.
Ohio (1964)




SCAT 5—-Ages 13 and Up

Outlines on-field and
sideline assessment

Requires distraction
free environment

Highlights importance
of reevaluation

~or use by licensed
nealthcare
professionals only

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

FOR USE BY MEDICAL PROFESSIONALS ONLY

supported by
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Patient details

Name

DOE:

Address:

1D number:

Examiner:

Date of Injury:

WHAT IS THE SCATS?

The SCATSisa tool for evaluating

designed for use by physicians and licensed healthcare
professionals’. The SCATS cannot be performed corractly
in less than 10 minutes.

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

Preseason SCATS baseline testing can be useful for
interpreting post-injury test scores, but is not required for
that purpose.Detailed instructions for use of the SCATS are
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
commercial 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 ransmission
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

Time:

Key points
y athlate v d concu
ROM PLAY, medically asses

deterioration. Mo athlete diagnos.
should be returned to play on the day

If an athlete is suspected of having a concussion and
medical personnel are not immediately available, the
et uld be referred to a medical facility for urgent
ent

should not drink

- Athletes with =i
alcohol, use recreational drugs
vehicle until cleared to do

The diagnosis of a concussion is a
made by a med professional. The £
be used by it mike. or exclude,

Remember
- The basic principles of first aid (danger, response, sirway,
breathing, circulation) should be followed.

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

- 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.

SCATE & Concussion In Sport Group 2017 1




Child SCATS.

Child SCAT 5 - Ages 5-12

SPORT CONCUSSION ASSESSMENT TOOL
FOR CHILDREN AGES 5 TO 12 YEARS

FOR USE BY MEDICAL PROFESSIONALS ONLY

supported by
B A o I £E1
Patient details
Name:
DOB:
Address:
1D number.
Examiner:
Date of Injury Time
WHAT IS THE CHILD SCAT5? Key points

The Child SCATS is a standardized tool for evaluating
concussions designed for use by physicians and licensed
healthcare professionals'.

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

Preseason Child SCATS baseline testing can be useful for
interpreting post-injury test scores, but not required for that
purpose. Detailed instructions for use of the Child SCATS 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
commercial 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.

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.




Office

« Comprehensive history
* Neurological exam

* Neurocognitive function
» Sleep history

* Ocular function
 Vestibular function

» Gait

« Balance

» Cervical spine exam



Vestibular/Ocular Motor Screen

* As many as 69% of
concussions have
vision symptoms.

* As many as 81% of
concussions have
vestibular symptoms

VOMS offers a brief
standardized way to
assess.

Smooth Pursuits (Horizontal & Vertical)

Tests ability fo foliow a slowly moving larget

Both patient and dinician are seated
Pationt tolows fingar with oyos
Do NOT move head, just eyes
210ps at 1ale of 2 sec / 6p
Rato sympioms (0-10)
Complete for both horizonial & vertical

Saccades (Horizontal & Vertical)
Tests abllity of eyes 1o move quickly between targets
Eom patient and cinician ore seated
Ciinician holds fingers 3" apart
aent initally looks 1R
10 NOT move haad, just syes
10 rops as quickly as 031. blo

Rate symploms (0-10)
Repaat with patient looking Up Down

Convergence Vlsuul Motion Sensitivity
Gilty o view a near faiget without double vision st visual motion senativity & aily fo inhlcit
vaRuaT (70253 Bpe mOvements UHn

Fatient holds arm oulsiretched
Intiont m-run-m_.p

Tun body as o uri o L g

el g an e

Use metonome 50 bpm
Ropoat 3x; recors all 3 B Repeot § revolutions
Rate symptorms (0-10) Rate sympioms (0-10)

Vestibular-Ocular Reflex (Honzonlal & Vertical)

Assoss obility to stabilize vision as hoad moves

Clinician hoids torget 3 from patent's eye lavel
Pationt i ly furns hoad LR 10k
Koop oyes focused on target
Use metronorme 180 b
Vialt 10 seconds
Rote symptoms (0-10)
Repeat with patient looking Up-Down

Visit natafour for more info i ing the NATA
Foundation e-arlicle on VOMS
1. Colra MW, Kelos A, Reymcids £, o o & comprshensive, logeted cpptooch i he clrlod core of altsies
loliowing aport-reloted concussion. Knee Surg Sporls Taurnaiol Arthirose. 2014,22.2
2 Khan 5, Chang & Analomy of the vertulor sytler: © review. NouroRehabiliasion. otz ae ROH &
3. Kanlos A Euinks A, GBI R ks X, Colles M. Rekckitly ond cmoscked sk ol o padbrmicsics oa the EDUCATION
OMS) toot in haaihy 4 $p0ts Modt 3016441400106, FOUNDATION
4 Mucha A, Collng W, ef ol A biief yestiouar/ocusar motor teraaning (VC SR s i 1o B oo
prefiminary fncings. Am J Sporfs Med. 2014:41:2479-2486,




Office
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Clinical Trajectories

CONCUSSION ...

CLINICAL TRAJECTORIES

5 COGNITIVE/FATIGUE

VESTIBULAR

CERVICAL

Ocular dysfunction occurs when the
movement of the eyes in tandem, or
binocular eye movement, is affected
This may result in difficulties bringing
the eyes together, or moving one's eyes
1o track motion.




Overlapping clinical profiles: an emerging concept to facilitate individualised management
after sport-related concussion.

5o exacerbation of pre

Ocular

Physical Exam
Abnormal near point convergence;

“Cx;.
Sty
7)

Vestibular

Physical Exam
Impaired balance/gait
Abnormal vestibular-ocular reflex
Abnormal visual motion sensitivity
or other abnormal vestibular testing

Targeted treatment
Graded exposure to stimuli

Vestibular rehabilitation

Cognitive

Physical Exam

4 g Normal
Impaired accommodation Balance problems. Confusion (@]
S Abnormal pursuits Disorientation o
(@) (bronpalbaccadey Poor performance on in-office cognitive testing oo
Q Symptom provocation with above tests e ~
< o Feeling like “in a fog >
izziness
% Targeted treatment " Tzvget_ed !r?ftme.n( \{\D
) Ocular rehabilitation X cademic modifications 3
— i Difficulty Formal neurocognitive
© ens changes : 3 fre i -
s M
L S “Don’t feel right” - 5 o0
IS urred vision  Naysea or vomiting Difficulty concentrating %
<}
LD Confusion Q.
Sensitivity tolight from SCAT Symptom Evaluation =
Feeling slowed down qu
Headache
Nervous or anxious . o
Fatigue or low energy )<
Neck Pain *B
L Drowsiness (0]
Headache-Migraine Sencitivity Fatigue A
PhyslcalExam to noise Irritability Q
_V—Nmma ! Physical Exam
i 3 4 7 “Pressure in head” Trouble falling asleep. Normal \N
Q) Avoidance reaction to bright light = .
N o Tired or subdued appearance O
L > Occipital tenderness Decrecsd aroal
D Neck tenderness foe b
Tight neck muscles Sadness

Targeted treatment
Manual therapy
Treatment of HA disorder

Cognitive behavioral therapy

S
O
>

More emotional Targeted treatment N

Cognitive behavioral therapy /‘D

Graded exertional tolerance %)
training in chronic setting O

s
?
N

Anxiety-Mood

Physical Exam
Normal
Agitated
Anxious
Flat affect
Tearful

Targeted treatment

Maintain social engagement

Mental health counseling

Kimberly G Harmon et al. Br J Sports Med 2019;53:213-225




Predicting Recovery

 80-90% of older athletes will recover
within 2 weeks from SRC

* Younger athletes typically take up to 4
weeks.



Predicting Recovery

« Subacute headache and mood disorders
are the best predictors for prolonged
recovery (> 4 Weeks).

* The most consistent predictor iIs number
and severity of initial symptoms.



Predicting Recovery

THE JOURNAL OF PEDIATRICS * www.jpeds.com ORIGINAL

ARTICLES

Concussion Incidence, Duration, and Return to School and Sport
in 5- to 14-Year-0ld American Football Athletes

Sara P. D. Chrisman, MD, MPH'-**, Sarah Lowry, PhD, MPH"*, Stanley A. Herring, MD*°, Emily Kroshus, ScD, MPH'-?,
Teah R. Hoopes, MPH', Shannon K. Higgins, BS', and Frederick P. Rivara, MD, MPH"2?

Objective To collect prospective data on concussion incidence, risk factors, duration of symptoms, and return to
school and sport in 5- to 14-year-old American football participants.

Study design We conducted a prospective cohort study over 2 years collecting data during two 10-week fall
seasons. Youth with concussion were followed to determine time to return to school, sport, and baseline level of
symptoms. Logistic regression was used to estimate the risk of sustaining a concussion associated with baseline
demographic factors. Time to return to school, sport, and baseline symptoms were analyzed using Kaplan-Meier
survival curves.

Results Of 863 youth followed (996 player-seasons), 51 sustained a football-related concussion, for an athlete-
level incidence of 5.1% per season. Youth with history of concussion had a 2-fold increased risk for sustaining an
incident concussion (OR, 2.2; 95% CI, 1.1-4.8). Youth with depression had a 5-fold increased risk of concussion
(OR, 5.6; 95% CI, 1.7-18.8). After a concussion, 50% of athletes returned to school by 3 days, 50% returned to
sport by 13 days, and 50% returned to a baseline level of symptoms by 3 weeks.

Conclusions Concussion rates in this study were slightly higher than previously reported, with 5 of every 100
youth sustalnlng a football related concussion each season. One half of youth were still symptomatlc 3 weeks after

o a SRR T T R P B D S c_Lalo £ _al W /0 PV 04 AN O e - ]




Predicting Recovery

|rTalbIe II. Odds of confirmed football-related -:oncus—ﬂ‘
sion vs no concussion during 1 football season associ-
ated with each baseline factor, adjusted for all factors
indicated, accounting for clustering by individual (Seattle,
2016-2018)

OR*  (95%Cl) OR®  (95%CI)

Child age (y)
5-7 1.0 Referent 1.0 Referent
8-10 291 (0.66-12.95) 2.85 (0.65-12.49)
11-12 212 (0.46-9.69) 210 (D.47-9.37)
13-14 288 (0.57-14.45) 278 (0.57-13.48)
Sex
Male 1.0 Referent 1.0 Referent
Female 1.956 (0.26-1463) 225 (0.30-16.79)
Responding parent education
High school or less than 1.0 Referent 1.0 Referent
high school
Some college, no degree 1.42 (0.36-5.56) 1.34 (0.35-5.12)
College degree 1.22 (0.37-4.08) 1149 (0.36-3.90)
Masters or professional 047 (0.10-215) 047 (0.10-217)
degres
Ethnicity
Mot Hispanic or Latino 1.0 Referent 1.0 Referent
Hispanic or Latino 1.80 (0.66-4.90) 1.67 (0.66-4.23)
Race
White 1.0 Referent 1.0 Referent
Black or African-American 0256 (0.03-1.96) 027 (0.03-2.14)
Asian 0.86 (0.20-368) 0.71 (0.18-2.86)

American Indian, Alaskan 019 (0.02-1.5) 0.18 (0.02-1.51)
Native, Native Hawaiian
or Other Pacific Islander,
or >1 race
History of prior concussion 224 (1.05-4.75) 1.98 (0.93-4.21)
History of depression — 5.59 (1.86-18.77)
History of attention problems 0.9% (0.35-277) 083 (0.30-2.34)
History of headaches/migraines  1.52 (0.70-3.32) 1.40 (0.61-3.17)
Years playing football (including

current year)

1 1.35 (0.63-287) 1.32 (0.62-2.8)
2 112 (0.48-266) 110 (0.46-2.61)
=3 1.0 Referent 1.0 Referent

L.

Bold values refer to these Odds Ratios which are significant at P< 05

*Children with suspected but not confirmed concussion were excluded from all analyses.
1The unit of analysis was the player-season: thus, players enrolled both years were included
fwice. Clustering by individual was accounted for in all analyses.

ICovariates include all factors shown excent for historv of deoression.




Rest

« “Cocoon Therapy” is out.
* Active recovery is in.

o Strict rest after SRC:

— slows recovery

— increases the probability of prolonged
symptoms



Active Rest

Concussion

Initial Assessment

>1-2 weeks

Secondary Assessment I

No symptoms
atrest

Symptoms at
rest

BCTT/BCBT Early BCTT/BCBT
symptom No early
onset or symptom
exacerbation exacerbation
No symptoms .
Vemblmar‘ Cervical spine
O ar_ dysfunction
dysfunction
v
i i Autonomi ; P -
Physiological tfm 0_ c/ Vestibulo-ocular PTD Cervicogenic PTD
Recovery Physiological PCS

¥

M

¥

v

Return to Sport

Sub-maximal aerobic
exercise

Vestibular and vision therapy
+ sub-maximal
aerobic exercise

Cervical spine physiotherapy
+ sub-maximal
aerobic exercise




BCTT: 73% sensitivity and 78% specificity

ACt | ve ReSt for predicting delayed recovery

Buffalo Concussion Treadmill Test
3.2-3.6 mph @ 0% grade
Record HR, RPE and symptoms pre-test and g minute during test
Increase grade by 1% g minute (then 0.4 mph after max incline)

/ Rating Percaived Exeron \
B Mo exertion
‘ Rate Your Overall Condition 7 Edtamel ght

8§
No or < 3 point TN N R B > 3 point
increase in f@ o) (@0 = increase in

~— —_— _—

symptoms from e ST symptoms from

pre-test value? 0 12 34 54 78 . to pre-test value?
Feel terrific, Feel some Symptoms a Symptoms Feeling quite Feel terrible, 7 veyhed
nosymptoms | symptomsbut | little worse much worse symptomatic worst | ever -

quite tolerable felt _ 8 Edremeljhad ye S

Exhaustion et
( ) Teble 1. The Borg Ratling of Perceiued Exertion Scale
RPE 17-20
Stop test
Note HR

No concussion “Physiologic Concussion”

Consider other causes of Design sub-threshold
symptoms or begin exercise program




Return to Sport

Graduated Return to Sport Strategy

Functional exercise

Exercise step at each step

Goal of each step

1. Symptom- Daily activities that do Gradual reintroduc-
limited activity not provoke symptoms. tion of work/school
activities.
2. Light aerobic Walking or stationary Increase heart rate.
exercise cycling at slow to medium
pace. No resistance
training.
3. Sport-specific Running or skating drills. Add movement.
exercise No head impact activities.
4. Non-contact Harder training drills, e.g., Exercise, coor-
training drills passing drills. May start dination, and
progressive resistance increased thinking.
training.
5. Full contact Following medical clear- Restore confi-
practice ance, participate in normal dence and assess
training activities. functional skills by

coaching staff.

6. Return to Normal game play.
play/sport

In this example, it would be typical to have 24 hours (or longer) for each
step of the progression. If any symptoms worsen while exercising, the
athlete should go back to the previous step. Resistance training should
be added only in the later stages (Stage 3 or 4 at the earliest).




Return to Learn

L - Goal of
Mental Activity Activity at each step each step

1. Daily activities Typical activities that the athlete Gradual
thatdo does during the day as long as return to
not give they do not increase symptoms typical
the athlete (e.g. reading, texting, screen activities.
symptoms time). Start with 5-15 minutes at

a time and gradually build up.

2. School Homework, reading or other Increase

activities cognitive activities outside of tolerance
the classroom. to cognitive
work.

3. Return to Gradual introduction of school- Increase
school work. May need to start with academic
part-time a partial school day or with activities.

increased breaks during the day.

4. Return to Gradually progress school Return to full
school activities until a full day can be academic
full-time tolerated. activities and

catch up on
missed work.

If the athlete continues to have symptoms with mental activity, some
other accomodations that can help with return to school may include:

+ Starting school later, only + Taking lots of breaks during
going for half days, or going class, homework, tests
only to certain classes
- No more than one exam/day
+ More time to finish
assignments/tests - Shorter assignments

» Quiet room to finish * Repetition/memory cues

assignments/tests
+ Use of a student helper/tutor

+ Not going to noisy areas
like the cafeteria, assembly
halls, sporting events, music
class, shop class, etc.

- Reassurance from teachers
that the child will be supported

while getting better




Return to Learn

Centers for Disease Control and Prevention

CDC 24/7: Saving Lives, Protecting People™

HEADS UP

CDC - Injury Center HEADS UP (3 O @ @

TRHERSP HEADS UP to Health Care Providers

Brain Injury Basics

HEADS UP to Healthcare Providers online training is now available on CDC Train! There are three different versions
offered for clinicians, school health providers, (e.g. school nurses), and other allied health professionals. Sign up today

Helmet Safety

and earn 2.0 Continuing Education Credits through the American Academy of Pediatrics.
Youth Sports

Timely recognition and appropriate response is important in treating a mild traumatic brain injury (MTBI) or concussion.
Health care providers can play a key role in helping to prevent a concussion and to improve a patient's health outcomes
through early diagnosis, management, and appropriate referral.

School Sports

Schools
. CDC has created practical, easy-to-use clinical information and tools for health care providers and their patients, including
Information for Health Care free online training that offers free continuing education credits.
Providers
Online Tools for Discharge Return to
Healthcare Providers - Online X A - .
Concission Training Concussion Providers Instructions Activities
Training

Tools for Providers
[
Materials for Your Patients

Managing Return to Activities

Pediatric mTBI Guideline

T

Sports Concussion Policies and Concussion diagnostic Discharge instructions Return to activities

Laws Free online concussion and assessment tools and patient handouts. management
training for health care for health care information.

Online Training and Other providers. providers.
Resources

Get Involved

HEADS UP Partners

HEADS UP Resources

About HEADS UP

B PDEW M ¢

Training Mobile Apps Videos Graphics Podcasts Social Media



Return to Learn

POST-CONCUSSION RETURN TO SCHOOL LETTER
Dear School Staff:

[Student] sustained a concussionon ___ [Date]

Recovery typically takes between several days to several weeks. The student should return to school as soon as
they can tolerate it but many students will benefit from some accommodations to their school
programme as they recover. As symptoms resolve and the student’s learning/cognitive functioning returns to
normal, s’he can gradually progress to their normal school day with reduced supports.

Current Symptoms: The student is currently reporting the following symptoms as indicated by the (V) below.
These can be viewed as targets for supportive classroom accommodations to assist a successful return. See
suggested supports for these symptoms on page 2.

PHYSICAL COGNITIVE EMOTIONAL
o Headaches o Fatigue 0 Feeling mentally foggy | o Irritability
o Sensitivity to light 0 Sensitivity to noise | o0 Memory problems 0 Anxiety/ nervousness
0 Blurry/double vision | o Nausea/ vomiting 0 Slowed thinking/ O Sadness
performance
o Balance Problems o Dizziness “ leﬁculty o Feeling more emotional
concentrating

Return to School: The student can return to school when:

(1) S/he can concentrate on school work for 30 minutes before symptoms worsen significantly.
(2) Symptom exacerbation reduces/resolves with cognitive rest breaks, allowing return to activity.

Based on the current symptoms, he/she is permitted to return to school.
is excused for days

Safety Restrictions: To reduce risk for re-injury, there should be
* No physical (risk) activity during recess *No Physical Education (Gym) class
* No sports participation *Other:

Physical Activity: Mild-moderate symptom-limited exercise (walking) daily is permitted.

Health Care Provider Signature Date

Contact Information




Return to Learn

Provision of School Supports: Listed are some suggested accommodations for consideration by school
personnel, tailored to the student’s specific symptoms:

Post-concussion symptom

Effect on school learning

Accommodation

Physical Symptoms

Headache

Difficulty concentrating

Frequent breaks, quiet area, hydration

Fatigue

Decreased attention,
concentration, low energy

Frequent breaks, shortened day, attendance in
fewer classes

Light/noise sensitivity

Worsening symptoms
(headache)

Sunglasses, ear plugs’headphones, avoid
noisy areas (cafeterias, assemblies, sport
events, music class), limit computer work

Dizziness/ balance

Unsteadiness when
walking, room feels like it
is spinning

Elevator/lift pass (if available)
Class transition before bell

Cognitive Symptoms

Difficulty concentrating

Limited focus on
schoolwork

Shorter assignments, decreased workload,
frequent breaks, having someone read out
loud, more time to complete
assignments/tests, quiet area to complete
work

Working/ short-term memory

Forgetting instructions,
oral lecture, reading
material, thoughts during
tasks

Repetition; Written instructions
Provide student with teacher generated class
notes

Difficulty remembering

Difficulty retaining new
information, remembering
instructions, accessing
learned information

Written instructions, smaller amounts to
learn, repetition

Unable to keep pace with
work load, slower reading/

Extended time to complete coursework,
assignments, tests

Slow speed of performance / writing/calculation Reduce/slow down verbal information and
process Difficulty processing check for comprehension
verbal information
effectively

Emotional Symptoms

Anxiety

Decreased attention or
concentration, overexertion
to avoid falling behind

Reassurance and support from teachers about
accommodations, reduced workload

Irritability

Poor tolerance for stress
(social, academic load)

Reduce stimulation and stressors (e.g.,
overwhelmed with missing work)

Note: Further information on the Symptom-Targeted Academic Management Plan (STAMP) can be found in
(Gioia, in press)“7




Return to Driving

* No widely accepted protocol
 Driving requires:
— Coordination of cognitive, visual and motor skills
— Concentration
— Attention
— Visual perception
— Insight
— Memory

* Final decision on driving status should be
determined during the monitoring period.



Post-concussion Syndrome

* Population that has prolonged
symptoms

* Defined by DSM as having:
— cognitive deficits in attention or memory
— at least 3 or more of the following symptoms:

* fatigue, sleep disturbance, headache, dizziness,
irritability, affective disturbance, apathy, or
personality change.



Virginia Law

VIRGINIA ACTS OF ASSEMBLY -- 2019 SESSION

CHAPTER 142

An Act to amend and reenact § 22.1-271.5 of the Code of Virginia, relating to concussions in
student-athletes; guidelines, policies, and procedures.

[H 1930]
Approved February 22, 2019

Be it enacted by the General Assembly of Virginia:

1. That § 22.1-271.5 of the Code of Virginia is amended and reenacted as follows:

§ 22.1-271.5. Guidelines and policies and procedures on concussions in student-athletes.

A. The Board of Education shall develop, biennially update, and distribute to each local school
division guidelines on policies to inform and educate coaches, student-athletes, and their student-athletes'
parents or guardians of the nature and risk of concussions, criteria for removal from and return to play,
risks of not reporting the injury and continuing to play, and the effects of concussions on
student-athletes' academic performance.

B. Each local school division shall develop and biennially update policies and procedures regarding
the identification and handling of suspected concussions in student-athletes. Such policies shall:

1. Require that in order fo participate m any extracurricular physical activity, each student-athlete and
the student-athlete's parent or guardian shall review, on an annual basis, information on concussions
provided by the local school division. After having reviewed materials describing the short- and
long-term health effects of concussions, each student-athlete and the student-athlete's parent or guardian
shall sign a statement acknowledging receipt of such information, in a manner approved by the Board of
Education;
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Zackery Lystedt Law




Future Research

* Nutraceuticals
» Blood tests

* Helmet design
* Neuroimaging
* Depression/mental health

« Chronic traumatic encephalopathy
(CTE)




Future Research
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STUDY MILESTONES

Tracking the CARE study’s evolution as it reaches vital funding and research benchmarks. Check back for more updates as the study progresses.

NCAA-DOD CARE CONSORTIUM

l May 2014

$30 million NCAA-Department of Defense Grand Alliance announced.

®  August 2014

Data collection begins.

®  September 2015

DOD contributes $11 million in supplementary funding to support the aims of CARE by studying service academy cadets in addition to
NCAA student-athletes.

® March 2016

CARE Consortium research data is presented at the World Congress on Brain Injury at The Hague, Netherlands.

® March 2017

First CARE research paper published.

®  August 2017

NCAA contributes nearly $1 million for additional member schools to contribute data to the CARE study through CARE Affiliated
Programs.

®  February 2018

NCAA and DOD solidify plans for transition from CARFE’s first phase (acute effects of concussion and repetitive head impact exposure) to
its next (intermediate and cumulative effects of concussion and repetitive head impact exposure).

®  September 2018

NCAA and DOD contribute an additional $22.5 million in funding for CARE’s second phase, CARE 2.0.

® October 2021

NCAA-DoD CARE Consortium receives a $42.65 million award to launch CARE-SALTOS Integrated, the third phase of study.




References

. %R% s'\éio'\r4||3ri gum[pak%%ﬂg’a%sﬁlment statement of the first International Conference on

*  Choby, Betg, MD. Sports Relateld (_Zé)ncussli:g)n. FP Essedntials. SeptS. 2009I T . AN
Sl A cSh EBotSAKHTSIRY. MAdens S RO AL OB, 9r3ghigo! and Sportin S to 14-Year
. Elbin, RJ, PhD. Removal from Play After Concussion and Recovery Time. Pediatrics. 2018.

. grll%]a]_%ng%ﬁgng( Igéspezgpc% Sbor{%qxecglt%p%laiﬁelated Concussion: An Update on Basic Science

. H%rg)]c?rrt].’ I§|‘. Igllg.p& 0 rggr‘bwgg;lﬂ%géejglfor Sports Medicine Posmon_ Statement on Concussion
. he%}[,g], MD. Exercise is Medicine for Concussion. Current Sports Medicine Reports. Vol. 17. No.

. igt tg/lr%lé'r%(ﬂs Concussion Management: A Review of the Evidence. Primers in Medicine.

. Mg%a&igh M] ;.)Sol#{ng'r%r u%nﬁio%%reement statement of the 2nd International Conference on

. (I;/Inc roorqguSPSiI\éIrE)inC§88ﬁn§ld§i§1ta%B§nt on Concussion in Sport — The 3rd International Conference

. o ) 0 . . _ th .
%"nCE'E%XuE’si'\é'r?incé’é‘éﬁ.”i‘d?icﬂf"%?‘i.”t on Concussion in Sport — The 4" International Conference

. _ 5 o :
('S"nCEBOAXuEsMr?incé’é‘éﬁf‘%‘é%.'%til’fi%.e”t on Concussion in Sport— The 5" International Conference

. Mgberglg%rgomgrgi |§8£gyery of Cerebral Blood Flow Following Sports-Related Concussion. JAMA

+ UishaAgne. ABiElVestuaOcan Metor Seieeaing (ONS) AsesemaR B wtare

+ gl ds YR Tacierm ! P CoN R T 1,5 8,9 SRRl Rllp R, s apgyssion and what
et AL G RERIIPSR A11S, SRS LEIEA GRRCYSSIAN, Ceg N bSIaRistspfter beter

© Jhomar At R LR RESR YRR b T SpTR Fyeaies] Soggygsions in Pedatric Patients

. %ee“i’rﬁérlzi)cha% g%{ggq%sesgé ig{lagrc]:ysz%(lr}.Among US Adolescents and Correlated Factors. Journal of

" 3B RS R AR GBIV AE ARS8 ERRRRRIRES 1 S dgt-athletes. Retrieved

&




Additional References

. Haider, M. N., Leddy, J. J., Wilber, C. G., Viera, K. B., Bezherano, I., Wilkins, K. J., Miecznikowski, J. C., &amp; Willer, B. S. (2019). The predictive capacity of the
Buffalo Concussion Treadmill test after sport-related concussion in adolescents. Frontiers in Neurology, 10. https://doi.org/10.3389/fneur.2019.00395
. Harris, S. A., Dempsey, A. R., Mackie, K., King, D., Hecimovich, M., & Murphy, M. C. (2022). Do Sideline Tests of Vestibular and Oculomotor Function Accurately

Diagnose Sports-Related Concussion in Adults? A Systematic Review and Meta-analysis. The American journal of sports medicine, 50(9), 2542—2551.
https://doi.org/10.1177/03635465211027946

. Herring, S., Kibler, W. B., Putukian, M., Solomon, G. S., Boyajian-O'Neill, L., Dec, K. L., Franks, R. R., Indelicato, P. A., LaBella, C. R., Leddy, J. J., Matuszak, J.,
McDonough, E. B., O'Connor, F., &amp; Sutton, K. M. (2021). Selected issues in sport-related concussion (src|mild traumatic brain injury) for the team physician:
A consensus statement. British Journal of Sports Medicine, 55(22), 1251-1261. https://doi.org/10.1136/bjsports-2021-104235

. Kleffelgaard, I., Soberg, H. L., Tamber, A.-L., Bruusgaard, K. A., Pripp, A. H., Sandhaug, M., &amp; Langhammer, B. (2018). The effects of vestibular
rehabilitation on dizziness and balance problems in patients after traumatic brain injury: A randomized controlled trial. Clinical Rehabilitation, 33(1), 74—-84.
https://doi.org/10.1177/0269215518791274

. Master CL, Scheiman M, Gallaway M, et al Vision diagnoses are common after concussion in adolescents. Clin Pediatr (Phila). 2016;55(3):260-267

. McCrory P, Meeuwisse W, Dvorak J, et al. Consensus statement on concussion in sport-the 5th international conference on concussion in sport held in Berlin,
October 2016. Br J Sports Med 2017;51:838-47.

. Pearce KL, Sufrinko A, Lau BC, et al. Near point of convergence after a sport-related concussion: measurement reliability and relationship to neurocognitive
impairment and symptoms. Am J Sports Med 2015;43:3055—61. doi:10.1177/0363546515606430

. Thomas DG, Apps JN, Hoffmann RG, et al. Benefits of strict rest after acute concussion: a randomized controlled trial. Pediatrics 2015;135:213-23. doi:10.1542/
peds.2014-0966.

. Ward, A. L., & Joseph, J. R. (2022). Neuroimaging and blood biomarkers of sport concussion. Neurosurgical Care of Athletes, 207-216.

https://doi.org/10.1007/978-3-030-88227-3_12
. Willer B, Leddy JJ. Management of concussion and post-concussion syndrome. Curr Treat Options Neurol. 2006;8(5):415-426



https://doi.org/10.1136/bjsports-2021-104235

Questions???




	Slide 1: Concussion Diagnosis and Management
	Slide 2: Team Physician Consensus Conference (TPCC)
	Slide 3: Definition – Sports Related Concussion
	Slide 4: Key Points from TPCC
	Slide 5: Pathophysiology
	Slide 6: Pathophysiology
	Slide 7: Pathophysiology
	Slide 8: Epidemiology
	Slide 9: Epidemiology
	Slide 10: Preseason
	Slide 11: Sideline Assessment
	Slide 12: Sideline Assessment
	Slide 13: Sideline Assessment
	Slide 14: Systematic Evaluation 
	Slide 15: Sideline Assessment
	Slide 16: Sideline Assessment
	Slide 17: “I know it when I see it.”
	Slide 18: SCAT 5 – Ages 13 and Up
	Slide 19: Child SCAT 5 – Ages 5-12
	Slide 20: Office
	Slide 21: Vestibular/Ocular Motor Screen
	Slide 22: Office
	Slide 23: Clinical Trajectories
	Slide 24
	Slide 25: Predicting Recovery
	Slide 26: Predicting Recovery
	Slide 27: Predicting Recovery
	Slide 28: Predicting Recovery
	Slide 29: Rest
	Slide 30: Active Rest
	Slide 31: Active Rest
	Slide 32: Return to Sport
	Slide 33: Return to Learn
	Slide 34: Return to Learn
	Slide 35: Return to Learn
	Slide 36: Return to Learn
	Slide 37: Return to Driving
	Slide 38: Post-concussion Syndrome
	Slide 39: Virginia Law
	Slide 40: Zackery Lystedt Law
	Slide 41: Future Research
	Slide 42: Future Research
	Slide 43
	Slide 44: References
	Slide 45: Additional References
	Slide 46: Questions???

