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Amsterdam 2022 International Consensus 
Statement on Concussion in Sport

• Summarizes published evidence 
at the time of the conference 

• 10 systematic reviews and the 
methodology paper

• New consensus process
• Anonymous voting
• Summaries of alternative 

viewpoints



Updated Definition of Sport-related Concussion
• Strongly debated during the conference and final product is a bit 

confusing but…..
• Major points

• Traumatic brain injury
• Caused by a direct blow to the head, neck or body 
• Impulsive force transmitted to the brain 
• Neurotransmitter and metabolic cascade
• Possible axonal injury, blood flow change and inflammation
• Symptoms and signs may present immediately, or evolve over minutes or hours
• Commonly resolve within days but may be prolonged.
• No abnormality is seen on standard structural neuroimaging studies

• May be present on functional, blood flow, or metabolic imaging
• May or may not involve loss of consciousness
• Clinical symptoms and signs of concussion cannot be explained solely by drug, 

alcohol, or medication use, other injuries (cervical or vestibular) or other comorbidities 
(psychological factors or coexisting medical conditions)



The 12 “R’s” of Concussion Management

• Reduce
• Recognize
• Remove
• Re-evaluate
• (Relative) Rest
• Refer

• Rehabilitate
• Recover
• Return to Learn /Return to Sport
• Reconsider / Residual Effects
• Retire
• Refine



Reduce
• Policies or rule changes

• Limiting contact practices
• Disallowing body checking

• Personal protective equipment
• Mouthguards in Ice Hockey
• No evidence for specific helmets or headgear 

in traditionally non-helmeted sports

• Training strategies
• Neuromuscular training during warm-ups

• Strategies to reduce recurrent concussions
• Mandating removal if concussion is suspected
• Consistent Return to Play process



Recognize and Remove
• Concussion Recognition Tool 

(CRT-6)
• For use by all stakeholders 

involved in sport
• Urgent “Red Flag” signs

• When to call an ambulance
• Visible clues of concussion
• Symptoms of concussion
• Questions for participant or athlete 

related to situational awareness
• Cognitive evaluation



Recognize and Remove
• SCAT-6 and Child SCAT-6

• Healthcare professionals
• On-field use or up to 7 days s/p 

injury
• Best use is < 72 hours

• Can be done in serial fashion 
during first week post-injury



Components of SCAT6
• Demographics

• Including Concussion History
• Acute Evaluation Flowchart
• On Field Assessment

• Observable Signs
• Glascow Coma Scale
• Cervical Spine 
• Coordination & Oculomotor 
• Memory via Maddocks ?’s



Components of SCAT6
• Off Field Assessment

• (1) Athlete Background
• (2) Symptom Evaluation

• 22 items, 0-6/6
• Completed by athlete

• (3) Cognitive Screen
• Orientation
• Immediate Memory

• 10 word list, 3 trials
• Concentration

• # series and months backwards
• (4) Coordination and Balance Exam

• Modified Balance Error Scoring System (mBESS)
• Timed Tandem Gait
• Dual Task Gait (Optional)

• (5) Delayed Recall



SCAT5 vs SCAT6 comparison
SCAT5
• Age Adaptation

• Minimal age specific rec’s
• Cognitive Assessment

• Both 5 and 10 word lists for 
immediate and delayed recall

• Maddocks Questions
• Original version

• Balance Examination
• Tandem Gait
• Modified BESS

SCAT6
• Age Adaptation

• Tailored assessments for age groups
• Age-appropriate questions and criteria for 

pediatric and elderly populations
• Cognitive Assessment

• 10-word list only, for standardization
• Maddocks Questions

• Updated, option for sport-specific mod’s
• Timer for Months in Reverse Test
• Enhanced Balance Examination

• Tandem Gait assessment timed
• Modified BESS unchanged
• Dual task Gait



Re-evaluate
• SCOAT6 

• In-office assessment
• Variety of tests for healthcare 

professionals to use in the office setting 
from 3-30 days and beyond

• Done in serial fashion over time
• Child SCOAT6

• Ages 8-12 years
• Computerized Neurocognitive testing

• Interpret in the context of broader 
clinical findings

• Not to be used in isolation to inform 
management or diagnostic decisions



Components of SCOAT6
• History of Injury
• Prior Concussion History
• PMHx of Neuro, Psych, or LD
• FHx of Neuro, Psych, or LD
• Meds
• Serial Symptom Evaluations by date
• Verbal Cognitive Tests

• Immediate Memory
• Digits, months in reverse



Components of SCOAT6
• Orthostatic Vital signs
• Cervical Spine Assessment
• Neurologic Assessment
• Balance Assessment

• mBESS +/- foam
• Timed Tandem Gait
• Complex Tandem Gait

• Eyes open then closed
• Dual Task Gait

• Heel-toe + serial 7’s or months in reverse

• Modified Vestibulo-ocular motor 
screening (mVOMS)

• Anxiety, Depression, Sleep screens
• Delayed Word Recall
• Computerized Neurocognitive testing
• Graded Aerobic Exercise Testing



(Relative) Rest
• Only the initial 24 to 48 hours 

following injury
• NO MORE COCOONING!
• Light physical activity (such as 

walking) as tolerated in the initial 
48 hours

• Limited screen time initially but…
• Aerobic exercise within 2-10 days

• Helps reduce recovery time
• Prevents symptom persistence

• “Active rehab” 
• Progressive increases in exercise 

intensity with no risk of head impact
• Slight worsening of Sx’s (1-2/10) is 

acceptable with Sx’s improving < 1 hr



Refer
• Referral to specialist in concussion management

• Patients with symptoms lasting > 4 weeks



Rehabilitate
• Cervicovestibular Rehab

• Neck strain/sprain
• Common contributor to persisting 

headaches post-concussion
• Addresses balance dysfunction 

after concussion
• Rec’d for patients with dizziness, 

neck pain, headaches, and/or 
balance problems > 10 days after 
concussion

• Performed in combination with 
aerobic exercise



Recover
• Plan of Care for Recovery

• Remains Individualized
• Based upon serial assessments by 

healthcare professionals
• New technologies

• Blood, saliva, fMRI, DTI
• None ready for “Prime Time”



Return to Learn
• Environmental adjustments, 

• Modified school attendance
• Rest breaks from cognitive tasks
• Limited screen time 
• Sit at front of classroom

• Physical adjustments
• No PE class, no recess

• Curriculum adjustments
• Extra time to complete coursework
• Preprinted class notes.

• Testing adjustments
• Delaying testing
• Extended time for completion



Return to Sport
• First 3 steps are “treatment” phase

• “Active” Rehab
• mild worsening of symptoms (1-2 points on a 0-

10 scale) during and after non-contact activities 
are permitted provided they resolve within one 
hour

• Final 3 steps of Return-to-Sport strategy
• Requirements for medical clearance for final 

3 steps
• Resolution of concussion-related Sx’s
• No clinical signs at rest or after physical activity

• Normal Neuro exam 
• Normal vestibular/vestibulo-ocular exam

• Normal cognitive testing



Reconsider potential Residual Effects
• Long-term systematic reviews 

performed
• Mental Illness / Suicide

• Neither amateur nor professional athletes 
partaking in collision sports at increased 
risk

• Neurological disease
• Amateur athletes  No increased risk
• Professional football and soccer player with 

slightly higher risk of some
• Discussed Chronic Traumatic 

Encephalopathy (CTE)
• Call for more collaborative research

• Many factors affect long-term brain health 
such as heart health, smoking, high blood 
pressure, genetics, etc. 



Retire
• Extremely complex, individualized 

decision
• Multi-disciplinary team of clinicians is 

required and may include
• Concussion specialist
• Neurologist
• Neuropsychologist
• Psychologist
• Physical Therapist

• Transitioning to lower risk sports
• Maintain health positive effects of 

exercise upon physical and mental health



Refine
• Recommendations for 

specific populations
• Para-athlete

• Rec’s specific to varying 
disabilities

• Children and Adolescents
• Specific tools for ages 8-12 

years
• Child SCAT6 and Child 

SCOAT6
• Return to Learn/School is the 

Priority
• Can be done simultaneous with 

Return to Sport 
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“Sport-related concussion is a traumatic brain injury caused by a direct 

blow to the head, neck or body resulting in an impulsive force being 

transmitted to the brain that occurs in sports and exercise-related 

activities.” 1

Concussion Defined





Referral to Physical Therapy 

“Patients that do not return to their pre-injury 
neurological baseline after the expected 

timeframe are at risk for further co-morbidities 
including aerobic deconditioning, chronic pain, 

anxiety disorder, depression, as well as poor 
academic performance”



1. Symptoms (e.g. somatic, headache) 

2. Physical Signs (e.g. loss of consciousness, amnesia)

3. Behavior Changes (e.g. irritability) 

4. Cognitive Impairments (e.g. slowed reaction times) 

5. Sleep Disturbances (e.g. insomnia) 

Symptom Domains 



Concussion 

Education

Autonomic 
Nervous 
System 

Cervical 
Spine

Vestibulo-
Oculmotor 

Cognitive 
Loading

Sleep

Clinic Domains 



• Symptoms: 
• Dizziness with positional changes 
• Altered response to cognitive loading and/or 

physical activity causing symptoms
• Changed temperature response
• Nausea or changes in appetite

• Examination: 
• Heart Rate Variability Measurements 
• Buffalo Concussion Treadmill Test 

• Treatment: 
• Education 
• Graded sub-symptomatic daily exercise 

Autonomic Nervous 
System Dysfunction
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Autonomic Nervous 
System Dysfunction



• Symptoms 
• Headache (rams-horn) 
• Dizziness
• Symptoms with neck movement 
• Neck Pain*
• Neck stiffness* 

• Evaluation: 
• Cervical Spine Manual Assessment 
• Cervical Joint Position Error Test 
• Deep Neck Flexor Endurance Testing 

• Treatment: 
• Education 
• Manual therapy to restore normal joint motion 
• Deep neck flexor strengthening 
• Address dysfunction of the Scapulothoracic region
• Neck proprioceptive training 

Cervical Spine 
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Cervical Spine 



• Symptoms 
• Headache (rams-horn) 
• Dizziness
• Symptoms with neck movement 
• Difficulty reading or using device 
• Difficulty in school 
• Balance issues 
• Vision Problems 

• Evaluation: 
• Vestibular Ocular Motor Screen 

• Convergence*
• Balance Assessment (i.e. mBess, Sway)

• Treatment: 
• Education 
• Convergence retraining 
• Oculomotor retraining 
• Balance training 

• End Stage Treatment:  
• VOR Retraining 

Vestibulo-Ocular 
System 
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• Symptoms 
• Difficulty focusing
• Difficulty remembering 
• Grade or work quality suffering 
• Feeling mentally foggy 

• Evaluation: 
• Acute: Sideline SCAT-6 
• Chronic: Speech therapist evaluation 

• Treatment: 
• Education on symptom management 
• Education on progressive return to work 

or learn plan 

• Chronic Stage Treatment:
• Speech Therapy Referral 

Cognitive Loading & 
Return to Learn 



Sleep



• 50-75% of the treatment

• Symptom Management 
• Extremely important!
• Do not increase more than 2-3 points from baseline symptom scale (VAS 0-10)  
• Continue with all activities of daily living, school and sub-symptomatic prescribed exercises 

Education 



Return to Play 



• Physical therapy treatment of a concussion is multi-factorial 
and complex

• Exercise is the first line of treatment for an acute concussion 
• Referral to physical therapy should occur early if the patient 

continues to complain of headaches, dizziness and neck pain 
• Most concussion patients have some form of a cervical 

dysfunction that must be addressed prior to completing high 
level vestibular retraining through skilled evaluation and 
subsequent treatment 

• Sleep is equally as important as exercise. Too little or too 
much sleep can mimic the signs and symptoms of a 
concussion 

Take-Aways
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