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Disclosure

• FICS makes every effort to provide contemporary information.

• FICS desires to build the best of the best in International Sports 
Chiropractic.

• FICS and their instructors are vetted by the FICS Education 
Commission, composed of academic members and leaders from 
most regions of the planet.

• The information instructed today has been established and 
approved by the FICS Education Commission.

• FICS will not be held liable for any injuries as a result of today’s 
instruction.

Fédération Internationale de Chiropratique du Sport

Objectives:

Concussion Definition

Head Injury Pathophysiology

SCAT6

Reduce, Reconsider, Retire

Return-to-Learn and Return-to-Sport 

SCOAT6
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Concussion Occurrences
(Eliason et al, 2023; Schneider et al, 2023)

• Concussion is among the most commonly 
occurring injuries in sport

• Globally, there is a one in five lifetime risk 
of concussion.

• An estimated 3 million people (50% 
children and adolescents) sustain a 
concussion in North America annually

• 30% are recurrent 
• 30% remain symptomatic for more than 1 

month.

• SRC reportedly accounts for 36%–60% of 
concussions in children and adolescents.

• In Canada, one in nine adolescents sustain 
a concussion annually.

Fédération Internationale de Chiropratique du Sport

Current Concussion Definition
(Patricios et al, 2023a)

• In preparation for the Amsterdam International 
Consensus Conference on Concussion in Sport, the 
Scientific Committee considered that the Berlin 
definition required modification to align with more 
recent scientific evidence relating to advances in our 
understanding of SRC pathophysiology

• The conceptual definition, accepted as a majority 
decision (78.6%) but not reaching an 80% consensus, 
is:
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References:7, 8, 9, 12, 26

“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. This 

initiates a neurotransmitter and metabolic cascade, with possible axonal injury, blood flow change and 

inflammation affecting the brain. Symptoms and signs may present immediately, or evolve over minutes or hours, 

and commonly resolve within days, but may be prolonged. No abnormality is seen on standard structural 

neuroimaging studies (computed tomography or magnetic resonance imaging T1- and T2-weighted images), but 

in the research setting, abnormalities may be present on functional, blood flow or metabolic imaging studies. 

Sport-related concussion results in a range of clinical symptoms and signs that may or may not involve loss of 

consciousness. The clinical symptoms and signs of concussion cannot be explained solely by (but may occur 

concomitantly with) drug, alcohol, or medication use, other injuries (such as cervical injuries, peripheral 

vestibular dysfunction) or other comorbidities (such as psychological factors or coexisting medical conditions).”

Current Concussion Definition
(Patricios et al, 2023a)

Fédération Internationale de Chiropratique du Sport

• Sport-related concussion (SRC) has long-endured the absence of a universally accepted definition, complicated by 
different terminology such as ‘concussion’ and ‘mild traumatic brain injury’ (mTBI)

• Concurrently, while the CISG prepared for the 6th International Conference on Concussion in Sport, between 2018 
and 2022, the Mild Traumatic Brain Injury Task Force of the American Congress of Rehabilitation Medicine (ACRM) 
Brain Injury Special Interest Group undertook an update of the 1993 ACRM definition for mTBI. 

Concussion vs. mTBI
(Davis et al, 2023)
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References:7, 8, 9, 12, 26

• Only 16/28 (57.1%) of the expert panel voted to incorporate the 
ACRM diagnostic criteria directly into the CISG consensus 
statement (consensus agreement defined a priori as ≥80%). 

• A point of divergence was the scenario where an athlete with a 
biomechanically plausible mechanism of injury presents with 
acute symptoms of SRC but no clinical signs. 

• It was recognised by the CISG expert panel that in this 
situation the ACRM diagnostic criteria classified the athlete 
with a ‘suspected mTBI’. 

• However, the CISG has consistently maintained that clinical signs 
of concussion may frequently be absent, and that in such cases, 
the diagnosis of SRC can be established by the presence of 
symptoms alone.

Concussion vs. mTBI
(Davis et al, 2023)

Fédération Internationale de Chiropratique du Sport

Concussion Pathophysiology (Patricios et al, 2023a; Giza et al, 2017)

A direct blow to the head, neck or body results in an impulsive force being 
transmitted to the brain

No abnormality is seen on standard structural neuroimaging studies, but in the research 
setting, abnormalities may be present on functional, blood flow or metabolic imaging 
studies. 

This initiates a neurotransmitter and metabolic cascade, with possible axonal 
injury, blood flow change and inflammation affecting the brain
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References:7, 8, 9, 12, 26

1. Ionic Flux and Glutamate 

Release

2. Energy Crisis

3. Cytoskeletal Damage

4. Axonal Dysfunction

5. Altered Neurotransmission

6. Inflammation

7. Cell Death

Neurometabolic Cascade of Concussion
(Giza & Hovda, 2014)

Fédération Internationale de Chiropratique du Sport

Image taken from:  https://slideplayer.com/slide/6990331/

Neurometabolic Cascade of Concussion
(Giza & Hovda, 2014)
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Associated Signs and Symptoms

• Most Common Symptoms:
• Headache
• Dizziness

• 22 Possible Symptoms 

• SCAT6 Office or Off-Field Assessment
• Step 2: Symptom Evaluation
• Aka, Post Concussion Symptom Scale

Fédération Internationale de Chiropratique du Sport

"SRC typically results in the rapid 
onset of short-lived impairment 
of neurological function 
that resolves 
spontaneously. However, in some 
cases, signs and 
symptoms evolve over a number 
of minutes to hours."
-5th International Conference on 
Concussion21

• Up to 30% of adolescents experience persisting postconcussive
symptoms (PPCS) beyond 1 month (Leddy et al, 2023)

Clinicians and athletes can expect a minimum of 1 week to 
complete the full rehabilitation strategy, but typical unrestricted 
RTS can take up to 1 month post-SRC. The time frame for RTS 
may vary based on individual characteristics, necessitating an 
individualised approach to clinical management. (Patricios et al, 2023a)
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"SRC typically results in the rapid 
onset of short-lived impairment 
of neurological function 
that resolves 
spontaneously. However, in some 
cases, signs and 
symptoms evolve over a number 
of minutes to hours."
-5th International Conference on 
Concussion21

• Up to 30% of adolescents experience persisting postconcussive
symptoms (PPCS) beyond 1 month (Leddy et al, 2023)

Clinicians and athletes can expect a minimum of 1 week to 
complete the full rehabilitation strategy, but typical unrestricted 
RTS can take up to 1 month post-SRC. The time frame for RTS 
may vary based on individual characteristics, necessitating an 
individualised approach to clinical management. (Patricios et al, 2023)

• The Amsterdam expert consensus specific 
recommendations include the use of the term 
‘persisting symptoms’ to be used for symptoms 
that persist > 4 weeks across all age groups 
(children, adolescents and adults)

(Patricios et al, 2023a)

Fédération Internationale de Chiropratique du Sport

"SRC typically results in the rapid 
onset of short-lived impairment 
of neurological function 
that resolves 
spontaneously. However, in some 
cases, signs and 
symptoms evolve over a number 
of minutes to hours."
-5th International Conference on 
Concussion21

• Up to 30% of adolescents experience persisting postconcussive
symptoms (PPCS) beyond 1 month (Leddy et al, 2023)

Clinicians and athletes can expect a minimum of 1 week to 
complete the full rehabilitation strategy, but typical unrestricted 
RTS can take up to 1 month post-SRC. The time frame for RTS 
may vary based on individual characteristics, necessitating an 
individualised approach to clinical management. (Patricios et al, 2023)

• Symptoms attributed to concussion are non-specific, 
commonly also reported by healthy individuals and those 
with conditions other than concussion, and can be 
exacerbated by a variety of biopsychosocial factors aside 
from concussion, which should be assessed in the 
context of persisting symptoms. 

• Other problems may exist prior to injury (but can be 
exacerbated by a concussion), co-occur with persisting 
symptoms or mimic persisting symptoms but do not arise 
from concussion. 

(Patricios et al, 2023a)
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"SRC typically results in the rapid 
onset of short-lived impairment 
of neurological function 
that resolves 
spontaneously. However, in some 
cases, signs and 
symptoms evolve over a number 
of minutes to hours."
-5th International Conference on 
Concussion21

• Up to 30% of adolescents experience persisting postconcussive
symptoms (PPCS) beyond 1 month (Leddy et al, 2023)

Clinicians and athletes can expect a minimum of 1 week to 
complete the full rehabilitation strategy, but typical unrestricted 
RTS can take up to 1 month post-SRC. The time frame for RTS 
may vary based on individual characteristics, necessitating an 
individualised approach to clinical management. (Patricios et al, 2023)

• A multimodal clinical assessment, is indicated to characterise 
individuals with persisting symptoms, including the types, 
pattern and severity of symptoms, and any associated 
conditions or other factors that may be causing or 
contributing to the symptoms.

• mental health issues; 
• learning or attention difficulties; 
• visual, oculo-motor, cervical and vestibular problems;
• headache disorders and migraine; 
• sleep disturbance; 
• dysautonomia, including orthostatic intolerance and 

postural orthostatic tachycardia syndrome;
• pain.

(Patricios et al, 2023a)

Fédération Internationale de Chiropratique du Sport

SCAT6

Reduce, Reconsider, Retire

Return-to-Learn and Return-to-Sport

SCOAT6
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SCAT6: Sport Concussion Assessment Tool 6

• Endorsed and created by the 6th

International Concussion Symposium

• Cannot be performed correctly in < 10-
15 mins

• Intended to be used in the acute phase

• Ideally within 72 hours and up to 7 
days

• If >7 days post-injury, use the SCOAT6

“On-Field” Assessment (Echemendia et al, 2023)

Fédération Internationale de Chiropratique du Sport

Child SCAT6

• Endorsed and created by the 6th International 
Concussion Symposium

• For Children ages 8-12 years
• Cannot be performed correctly in < 10-15 

mins
• Intended to be used in the acute phase

• Ideally within 72 hours and up to 7 days

“On-Field” Assessment (Davis et al, 2023)
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SCAT6
(Echemendia et al, 2023)

• Free evidence based tool for use by Health Care 
Professionals (HCPs)

• Cannot be performed correctly in < 10-15 mins

• Intended to be used in the acute phase

• The diagnosis of concussion is a clinical 
determination made by a HCP

• The SCAT6 should NOT be used by itself to make, or 
exclude, the diagnosis of concussion

• It is important to note that an athlete may have a 
concussion even if their SCAT6 assessment is WNL

Fédération Internationale de Chiropratique du Sport

Immediate Assessment/Neuro Screen
(Echemendia et al, 2023)

21

22



11/08/2023

12

Fédération Internationale de Chiropratique du Sport

Box 1: RED FLAGS (Echemendia et al, 2023)

Neck pain or 
tenderness

Double vision

Weakness or 
tingling/burning in 
more than 1 arm 

or in the legs

Severe of 
increasing 
headache

Seizure or 
convulsion

Loss of 
consciousness

Deteriorating 
conscious state

Vomiting

Increasingly 
restless, agitated 

or combative 
GCS <15

Visible deformity 
of the skull

Fédération Internationale de Chiropratique du Sport

Step 1: Observable Signs
(Echemendia et al, 2023)

Image taken from: https://www.flickr.com/photos/virtualsugar/4084734655
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Step 2: Glasgow Coma Scale
(Echemendia et al, 2023)

Video taken from: 
https://www.ems1.com/ems-products/education/videos/how-to-perform-the-glasgow-coma-scale-assessment-GyRQfuXVold6HlYe/

Fédération Internationale de Chiropratique du Sport

Step 3: Cervical Spine Assessment
(Echemendia et al, 2023)
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Step 4: Coordination & Ocular/Motor Screen
(Echemendia et al, 2023)

Fédération Internationale de Chiropratique du Sport

Step 5: Maddocks Questions
(Echemendia et al, 2023)

• Memory assessment 

• “I am going to ask you a few 
questions, please listen carefully 
and give your best effort. First, tell 
me what happened?”

• Note: Appropriate sport-specific 
questions may be substituted

Image taken from:

https://thenewdaily.com.au/sport/sport-focus/2017/07/28/concussion-tests/
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Imaging (Echemendia et al, 2023)

No abnormality is seen on standard structural neuroimaging 
studies (computed tomography or magnetic resonance 
imaging T1- and T2-weighted images)

In the research setting, abnormalities may be present on 
functional, blood flow or metabolic imaging studies.

Should be utilized to exclude any red flag symptoms but 
should not be used in all patients who present with head 
trauma.

Fédération Internationale de Chiropratique du Sport

Indications for Imaging (Stiell et al, 2001; Stiell et al, 2002)

Acute- The Canadian Cervical Spine

• High Risk Factors Present?
1. Age > 65
2. Dangerous Mechanism of Injury (i.e. fall 
> 1m or 5 stairs, axial load to head, high-
speed motor vehicle accident, motorized 
recreational vehicle, bicycle collision)
3. Paresthesias in extremities

• Low Risk Factors that allow safe 
assessment of range of motion?
1. Simple rear-end motor accident
2. Normal sitting posture in emergency 
department
3. Ambulatory at any time since injury
4. Delayed onset of neck pain and absence 
of midline tenderness

• Is the patient able to actively rotate the 
neck > 45 degrees to the right and the 
left?

Acute - Canadian CT Head Rule

• GCS score <15 at 2 h after injury

• Suspected open or depressed skull 
fracture

• Any sign of basal skull fracture 
(haemotympanum, ‘racoon’ eyes,

• Cerebrospinal fluid 
otorrhoea/rhinorrhoea, Battle’s sign)

• Vomiting two episodes

• Age 65 years

• Medium risk (for brain injury on CT)

• Amnesia before impact >30 min

• Dangerous mechanism (pedestrian struck 
by motor vehicle,

• Occupant ejected from motor vehicle, fall 
from height >3 feet or five stairs)

• Minor head injury is defined as witnessed 
loss of consciousness, definite

• amnesia, or witnessed disorientation in a 
patients with a GCS score of 13–15.

Delayed symptomatology

• Advanced imaging is suggesting the brain 
is physiologically not recovering for >30 
days (one recent paper suggesting 45 
days)
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Off-Field Assessment
(Patricios et al, 2023a)

• The recognition of concussion is the first step to initiating the 
management of SRC. 

• Removal of a player from the field of play should be done if there is 
suspicion of a possible concussion to avoid further potential injury. 

• This may be based on a player’s symptoms or signs observed by other 
players, medical staff or officials (on the field or video). 

• Signs that warrant immediate removal from the field include actual or 
suspected loss of consciousness, seizure, tonic posturing, ataxia, poor 
balance, confusion, behavioural changes and amnesia.

• Maddocks’ questions remain part of a useful and brief on-field screen 
for athletes >12 years of age without clear on-field signs of a 
concussion

• incorrect answers warrant a more comprehensive off-field evaluation as does 
any clinical suspicion of concussion. 

• Symptoms and signs of a concussion may evolve over minutes, hours or 
days. Whether acute concussion is suspected or confirmed, the player 
should be serially re-evaluated in the coming hours and days

Fédération Internationale de Chiropratique du Sport

Off-Field Assessment
(Echemendia et al, 2023)

• The cognitive assessment should be 
done in a distraction-free 
environment with the athlete in a 
resting state after completion of the 
Immediate Assessment/Neuro 
Screen

• Step 1: Athlete Background 

• Step 2: Symptom Evaluation
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Step 3: Cognitive Screening
(Echemendia et al, 2023)

• Based on Standardized Assessment 
of Concussion (SAC)
• Orientation
• Immediate Memory
• Concentration

• Digits Backwards
• Months in Reverse Order

Fédération Internationale de Chiropratique du Sport

Step 4: Coordination and Balance Examination
(Echemendia et al, 2023)

Image taken from: 
https://www.researchgate.net/figure/Balance-Error-Scoring-System-

BESS-performed-on-the-firm-surface-A-C-and-the-foam_fig1_26775223
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Step 5: Delayed Recall
(Echemendia et al, 2023)

Fédération Internationale de Chiropratique du Sport

Step 6: Decision
(Echemendia et al, 2023)
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References:7, 8, 9, 12, 26

• Typically, the process of conducting a multimodal screen to evaluate a potential 
concussion takes at least 10–15 min. 

• Sport organisations are strongly advised to allow for at least that amount of time for 
an adequate evaluation and to accommodate such an assessment off-field

• For athletes with potential signs of a concussion, any screening assessment short of a 
multimodal evaluation of symptoms, signs, balance, gait, neurological and cognitive 
changes associated with a potential concussion may be inadequate to allow continued 
sports participation. 

• Sports whose rules currently do not facilitate such evaluations should strongly 
consider enacting rule changes in the interest of player welfare. 

Off-Field Assessment
(Patricios et al, 2023a)

Fédération Internationale de Chiropratique du Sport

Reduce, Reconsider, Retire

Return-to-Learn and Return-to-Sport 

SCOAT6
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SCOAT6
(Patricios et al, 2023a; Patricios et al, 2023b)

• The purpose of the SCOAT6 was to give HCPs a standardised, 
expansive and age-appropriate clinical guide to a 
multidomain evaluation in the subacute phase (72 hours to 
weeks postinjury)

• Various components may assist the clinical assessment and 
guide individualised management

• The SCOAT6 does not replace the HCP’s clinical acumen; 
rather, it provides a standardised framework that can be 
adapted to help inform the clinical evaluation in an office 
setting.

• The SCOAT6 is used for evaluating athletes aged 13 years 
and older

• For children 12 years or younger, use the Child SCOAT6

Fédération Internationale de Chiropratique du Sport

• Step 1: History

• Step 2: Symptom Evaluation

• Step 3: Verbal Cognitive Tests

• Step 4: Examination
• Orthostatic Vital Signs
• Cervical Spine Assessment
• Neurological Examination 
• Balance (mBESS)
• Timed Tandem Gait
• Complex Tandem Gait
• Dual Task Gait

• Step 5: mVOMS

SCOAT6
(Patricios et al, 2023b)

• Step 6: Anxiety, Depression, 
Sleep Screen

• Step 7: Delayed Word Recall

• Step 8: Computerised Cognitive 
Test Results (if used)

• Step 9: Graded Aerobic Exercise 
Test

• Step 10: Overall Assessment, 
Management & Follow-up Plan

• Step 11: Return-to-Learn & 
Return-to-Sport
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Orthostatic Vital Signs
(Patricios et al, 2023a; Patricios et al, 2023b)

• Emerging evidence has associated concussion with 
changes in the ANS. 

• Postulated mechanisms including trauma to the 
hypothalamus, limbic cortex and midbrain nuclei, 
regions of the brain responsible for autonomic 
function.

• Orthostatic tachycardia has been described as being 
associated with a substantial subset of concussion 
clinic patients.

• Significant orthostatic changes have been defined as:
• symptomatic HR increase of at least 30 bpm in 

adults (40 bpm in adolescents) 
• in the absence of postural hypotension

Fédération Internationale de Chiropratique du Sport

Orthostatic Vital Signs
(Patricios et al, 2023a; Patricios et al, 2023b)

• Emerging evidence has associated concussion with 
changes in the ANS. 

• Postulated mechanisms including trauma to the 
hypothalamus, limbic cortex and midbrain nuclei, 
regions of the brain responsible for autonomic 
function.

• Orthostatic tachycardia has been described as being 
associated with a substantial subset of concussion 
clinic patients.

• Significant orthostatic changes have been defined as:
• symptomatic HR increase of at least 30 bpm in 

adults (40 bpm in adolescents) 
• in the absence of postural hypotension
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Orthostatic Vital Signs
(Patricios et al, 2023b)

Fédération Internationale de Chiropratique du Sport

Complex Tandem Gait
(Patricios et al, 2023a; Patricios et al, 2023b)

• Tandem gait is a validated and practical test, with 
evidence suggesting that dual-task gait increases the 
sensitivity of SRC diagnosis. 

• Tandem gait (3 m marked with tape) combined with 
one of the following cognitive tasks: 

• (1) backward spelling of a 5-letter word; 
• (2) serial subtraction by 7 from a 2-digit number
• or (3) reciting months in reverse

• can distinguish between concussed and non-
concussed athletes. 

• Cues should be varied in subsequent visits to decrease 
the learning effect and normative values for adults can 
be referenced.
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Complex Tandem Gait
(Patricios et al, 2023b)

Fédération Internationale de Chiropratique du Sport
Modified Vestibular Ocular Motor Screening

mVOMS for Concussion
(Patricios et al, 2023a; Patricios et al, 2023b)

• Symptom provocation with VOR 
and VMS tests appear to be 
associated with concussion. 

• The modified VOMS (mVOMS) has 
the same diagnostic accuracy and 
applicability as the original VOMS. 

• It is important to recognise that if 
symptoms are reproduced during 
the VOMS this does not ‘rule in’ 
the presence of a vestibular or 
oculomotor problem.
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mVOMS for Concussion
(Patricios et al, 2023b; Mucha et al, 2014)

Fédération Internationale de Chiropratique du Sport

mVOMS – Smooth Pursuits 
(Mucha et al, 2014)

• Patient is instructed to maintain focus on a target 
(3 ft. from patient) as the examiner moves the 
target smoothly in the horizontal direction 1.5 ft. 
to the right and left of midline.

• Target moved at a rate of ~2 seconds from 
one-side-to-the-other

• Perform 2 repetitions
• Repeat the test in a vertical direction

• Record:
• Headache, Dizziness, Nausea & 

Fogginess ratings after the test
• Observe for:

• Saccadic eye movements; Evidence of a 
cranial nerve deficit. (Ellis et al, 2015)
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mVOMS – Saccades
(Mucha et al, 2014)

• The examiner holds two single targets (fingertips) 
horizontally at a distance of 3 ft. from the patient, 
and 1.5 ft. to the right and 1.5 ft. to the left of 
midline

• Instruct the patient to move their eyes as quickly 
as possible from target to target

• Perform 10 repetitions each direction
• Record:

• Headache, Dizziness, Nausea & 
Fogginess ratings after each test

• Observe for:
• Overshooting; > 2 saccadic corrections; 

Gross dysconjugate eye movements (Ellis 
et al, 2015)

Fédération Internationale de Chiropratique du Sport

mVOMS – VOR
(Mucha et al, 2014)

• Examiner holds a target in front of the patient in 
midline at a distance of 3 ft.

• The patient is asked to rotate their head horizontally
while maintaining focus on the target.

• The head is moved at an amplitude of 20º to 
each side and a metronome 180 bpm to ensure 
the speed of rotation (one beat in each 
direction).

• Perform 10 repetitions
• Record:

• Wait 10 secs then record Headache, 
Dizziness, Nausea & Fogginess after the 
test

• Observe for:
• Ability to maintain gaze stability (Casa 

Della et al, 2014)
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mVOMS – Visual Motion Sensitivity
(Mucha et al, 2014)

• The patient stands with feet shoulder width 
apart (facing a busy area of the clinic) with their 
arm outstretched and focusing on their thumb.

• Maintaining focus on their thumb, the patient 
rotates - together as a unit - their head, eyes and 
trunk at an amplitude of 80º to the right and 
left.

• A metronome 50 bpm to ensure the speed of 
rotation (one beat in each direction).

• Perform 5 repetitions
• Record:

• Wait 10 sec and record Headache, 
Dizziness, Nausea & Fogginess  after the 
test

Fédération Internationale de Chiropratique du Sport

“…it is important to emphasize that the VOMS was not 
designed as a comprehensive tool for vestibular and 

oculomotor function and may not encompass all of the 
screening strategies necessary to examine all aspects of 

vestibular and oculomotor dysfunction. Therefore, it may 
be useful as a screening tool, but is not appropriate as a 

replacement for a comprehensive vestibular and 
oculomotor assessment.”

- Quartman-Yartes et al, 2020
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Graded Aerobic Exercise Test
(Leddy et al, 2023; Patricios et al, 2023a)

• Exercise testing should be performed only when the 
athlete reports the general resting concussion symptom 
burden is not >7/10 on a 0–10 visual analogue scale 
(VAS).

• Clinicians can prescribe targeted HR aerobic exercise 
treatment based on 90% of the individual’s HRt at the 
more-than-mild symptom exacerbation point

• Subsymptom threshold aerobic exercise treatment can 
be progressed systematically based on the 
determination of the new HRt on repeat exercise 
testing (every few days to every week).

Fédération Internationale de Chiropratique du Sport

Graded Aerobic Exercise Test
(Leddy et al, 2023; Patricios et al, 2023a)

• Prescribed subsymptom threshold aerobic exercise 
within 2–10 days of SRC is effective for reducing the 
incidence of persisting symptoms after concussion 
(symptoms >1 month) and is also effective for 
facilitating recovery in athletes suffering from 
symptoms lasting longer than 1 month.
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Buffalo Concussion Treadmill Test

(Clausen et al, 2016; Kozlowski et al, 2013; Leddy et al, 2013)

• Patient to walk on a treadmill initially set at 3.4 mph (5.5 km/h) at a 0.0º incline
• Speed can be altered if needed (increase speed a little to comfort for taller or athletic 

persons, and reduce the speed for shorter or sedentary persons)
• Each minute, increase the incline grade by 1º
• Each minute record HR, Rating of Perceived Exhaustion (RPE, Borg Scale) and assess the 

presence of symptoms. (Borg, 1982; Leddy et al, 2013)
• Once treadmill reaches maximum incline (e.g. 12º or 15º) speed is increased by 0.4 mph (0.6 

km/h) each minute
• Continue until patients reach maximum exertion (RPE 19.5), OR have onset of new 

symptoms, OR exacerbation of symptoms (3/10), OR patient reports an inability to continue 
the test safely

• Upon test termination, immediately record final measurements

Fédération Internationale de Chiropratique du Sport

Graded Aerobic Exercise Test
(Patricios et al, 2023b)
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Cervical Musculoskeletal / Sensorimotor Impairments

(Quatman-Yates et al, 2020)

• There is clear evidence to suggest that the 
cervical spine should be examined after a 
concussive event, but there is limited 
evidence on examination procedures for 
cervical musculoskeletal dysfunction
specific to patients who have experienced 
a concussive event.

• Low-level evidence suggests that a 
concussive event can cause cervical injury, 
and that cervical musculoskeletal 
impairments can cause symptoms that are 
often reported after a concussive event.

Fédération Internationale de Chiropratique du Sport

“Properly determining whether concussion or cervical 
injury is the source of symptoms is vital because the 

management of each condition differs considerably.”

- Cheever et al, 2016

57

58



11/08/2023

30

Fédération Internationale de Chiropratique du Sport

Different Forces, Different Systems
(Treleaven, 2017)

• When higher forces or a direct blow to the 
head occur, additional injuries, such as 
concussion and/or damage to the CNS or 
visual or peripheral vestibular apparatus, are 
more likely

• Up to 35% of those with traumatic neck pain 
associated with higher forces may have 
peripheral vestibular damage (eg, BPPV, 
damage to the endolymphatic sac, or a 
perilymph fistula).

• Injuries induced by axial rotation versus linear 
acceleration during the accident may result in 
different types of neuro-otological injury. 

Fédération Internationale de Chiropratique du Sport

Cervical Musculoskeletal / Sensorimotor Impairments
Deep Neck Flexor Endurance Test

(Domenech et al, 2011; Schneider et al, 2018; Schneider, 2019)

• The patient is in a crook lying position with their 
head resting on the table

• Instruct the patient to perform cranio-cervical 
flexion (“chin tuck”),  lift their head 2 finger 
widths off the table and hold this position for as 
long as possible 

• To fatigue or pain

• Stop the test if the patient’s occiput touches 
your hand for more than 1-sec, or they have a 
loss of chin skin folds (from losing the chin tuck)
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Cervical Proprioception

(Jull et al, 2013; Hides et al, 2017; Treleaven, 2017)

Cervical Joint Position Error (JPE) Testing

• The patient is seated in a chair with a back support, 

with a headband with laser centred on the 

forehead. The patient is seated 90 cm from a wall 

and is instructed to sit with their head in their 

natural resting position 

• Ask the patient to close their eyes – or use a 

blindfold – and memorize the position. 

• Instruct the patient to perform full cervical 

rotation, then return their head to the start 

position.

• The patient is to verbally indicate when 

they perceive they have returned to their 

start position - Record position

• Give no feedback on accuracy

• The practitioner manually adjusts the 

persons head to match original starting 

position.

• Repeat 6 times alternately to each side 

• Calculate the average for the left and right 

trials

Cervical Musculoskeletal / Sensorimotor Impairments
Smooth Pursuit Neck Torsion Test

(Treleaven, 2017; Treleaven, 2008)

• Ask patient to follow a slow moving target with their 
eyes while keeping their head still

• The target is moved ~20º/sec through a visual angle 
of 40º

• Perform with head and trunk in neutral

• Perform with ‘neck torsion’
• head neutral, trunk rotated 45° left
• head neutral, trunk rotated 45º right

• Note differences in neck torsion positions 
compared to neutral position:

• Catch up saccades
• Particularly when target crosses midline

• Symptom reproduction in ‘neck torsion’

61

62



11/08/2023

32

Fédération Internationale de Chiropratique du Sport

CSPR for Dizziness post mTBI
(Hammerle et al, 2019)

• “Results suggest that patients with dizziness 
after mTBI and who had abnormal CSP 
assessments (JPE and/or SPNT) responded 
better to CSPR compared with those who 
received VRT”

• Exclusion criteria included any patients who 
had:
• clear peripheral vestibular or consistent 

central signs on clinical vestibulo-ocular 
testing with or without visual suppression.

Fédération Internationale de Chiropratique du Sport

“Understanding the pathophysiology of 
concussion proves especially critical for the 

20–30% of concussed patients who develop 
persistent postconcussion symptoms (PPCS).”

- Callaway & Kosofsky, 2019
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The SRC Clinician Network
(Patricios et al, 2023)

• Referral to clinicians with specialised knowledge and skills in concussion 
management should be considered for the targeted treatment of persisting 
symptoms

• This SRC clinician network may include:
• sports medicine physicians
• athletic trainers/therapists
• physiotherapists
• occupational therapists
• sports chiropractors
• neurologists, neurosurgeons, neuropsychologists
• ophthalmologists, optometrists, 
• Physiatrists
• psychologists and psychiatrists

Fédération Internationale de Chiropratique du Sport

Sports Chiropractor’s Role In Management

Sports Chiropractors are now recognized as part of the SRC clinician network

• Multimodal assessment of athletes (e.g. SCAT6/SCOAT6)
• Dependent upon a Sports Chiropractors competency and expertise:

• Cervicovestibular rehabilitation for dizziness, neck pain and/or headaches that have 
persisted for more than 10 days

• Vestibular rehabilitation or cervicovestibular rehabilitation for dizziness/balance 
problems

• Prescription of subsymptom threshold aerobic exercise in combination with other 
treatments 

• Implementation of Return-to-Learn and Return-to-Sport strategies

(Patricios et al, 2023)
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Rest and Exercise
(Patricious et al, 2023)

• Recommending strict rest until the complete resolution of concussion-related symptoms is not 
beneficial following SRC. 

• Relative (not strict) rest, which includes activities of daily living and reduced screen time, is indicated 
immediately and for up to the first 2 days after injury. 

• HCPs are encouraged to recommend early (after 24–48 hours) return to PA as tolerated
• Individuals can systematically advance their exercise intensity based on the degree of symptom 

exacerbation experienced during the prior bout of aerobic exercise.
• HCPs can prescribe subsymptom threshold aerobic exercise treatment within 2–10 days after SRC, 

based on the individual’s heart rate threshold (HRt) that does not elicit more than mild symptom 
exacerbation during the exercise test

• Subsymptom threshold aerobic exercise treatment can be progressed systematically based on the 
determination of the new HRt on repeat exercise testing (every few days to every week).

• Athletes may continue/advance the duration and intensity of PA or prescribed aerobic exercise 
provided there is no more than mild and brief exacerbation of their concussion-related symptoms

Fédération Internationale de Chiropratique du Sport

Reduce, Reconsider, Retire

Return-to-Learn and Return-to-Sport
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Return-to-Learn (RTL) Strategy
(Patricios et al, 2023)

• Progression through the RTL strategy is symptom limited (no more than mild 
exacerbation of current concussion symptoms)

• Student-athletes should complete full RTL before unrestricted RTS.

Fédération Internationale de Chiropratique du Sport

Return-to-Sport 
(RTS) Strategy

(Patricios et al, 2023)

• Expect a minimum of 1 week to 
complete the full RTS strategy (24 
hours for each step), but typically 
unrestricted RTS can take up to 1 
month

• Athletes with difficulty progressing 
through RTS or with SSx that are not 
progressively recovering beyond the 
first 2-4 weeks may benefit from 
rehab / involvement of a team of 
HCPs experienced in managing SRC
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REDUCE: PREVENTION OF CONCUSSION
(Patricios et al, 2023)

Policy or rule changes

• Disallowing body checking in child or adolescent ice 
hockey reduced the rate of concussion in games by 
58%

• Limiting the number and duration of contact 
practices, intensity of contact in practices and 
strategies restricting collision time in practices in 
American football across all age groups have led to 
an overall 64% reduction in practice-related 
concussions and to reduced head impact rates

Fédération Internationale de Chiropratique du Sport

REDUCE: PREVENTION OF CONCUSSION
(Patricios et al, 2023)

Mouth Guards

• Mouthguards were associated with a 
28% reduced concussion rate in ice 
hockey across all age groups
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REDUCE: PREVENTION OF CONCUSSION
(Patricios et al, 2023)

NMT Warm-up Programmes

• On-field neuromuscular training 
(NMT) warm-up programmes
completed at least three times per 
week has been associated with a 
lower rate of concussion in Rugby 
Union (rugby) across all age groups

Image taken from: https://www.mdpi.com/2079-7737/11/7/1062

Fédération Internationale de Chiropratique du Sport

REDUCE: PREVENTION OF CONCUSSION
(Patricios et al, 2023)

Concussion Management Strategies

• Optimal concussion management strategies 
including implementing laws and protocols (eg, 
mandatory removal from play; requirements to 
receive clearance to RTP from an HCP; and 
education of coaches, parents and athletes 
regarding concussion signs and symptoms) are 
associated with a reduction in recurrent 
concussion rates

Image taken from https://www.espn.in/nfl/story/_/id/35311635/review-
finds-spotters-miss-devante-parker-head-injury
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Reconsider: Potential Long-Term Effects
(Iverson et al, 2023; Patricious et al, 2023)

• There is increasing societal concern about possible problems with later-in-life brain 
health in former athletes, such as mental health problems, cognitive impairment and 
neurological diseases.

• What was previously known?
• Survey studies reveal that some former contact and collision sport athletes 

report difficulties with cognitive functioning and mental health.
• Some cross-sectional studies of former contact and collision sport athletes, 

compared with control subjects, have identified changes in brain structure, 
physiology or biochemistry 

• Some death certificate studies of former professional soccer and American-
style football players have reported associations between ALS and dementia 
as a cause of death and participation in sports.

Fédération Internationale de Chiropratique du Sport

Reconsider: Potential Long-Term Effects
(Iverson et al, 2023; Patricious et al, 2023)

• What the 6th International Conference on Concussion in Sport adds?

• Former amateur athletes are not at increased risk for depression or suicidality
• Former professional soccer players are not at increased risk for psychiatric 

hospitalisation
• Former professional American-style football and soccer players are not at 

increased risk for mortality from psychiatric disorders or suicide.
• Men who participated in amateur sports are not at increased risk for cognitive 

impairment, neurological disorders or neurodegenerative diseases compared 
with men from the general population. 
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Reconsider: Potential Long-Term Effects
(Iverson et al, 2023; Patricious et al, 2023)

• What the 6th International Conference on Concussion in Sport adds?

• Men who participated in professional sports reported an association with 
neurological diseases (eg, ALS) and dementia in former professional 
American-style football players and professional soccer players.

• Did not identify any published case-control or cohort studies that 
• (i) examined age of first exposure to sports-related head impacts and later-

in-life health risks
• (ii) used neuroimaging as an outcome
• (iii) examined later-in-life risks for women 
• (iv) were considered postmortem cohort studies of chronic traumatic 

encephalopathy neuropathological change.

Fédération Internationale de Chiropratique du Sport

Retire
(Patricious et al, 2023)

• There is no clear evidence of the factors that, if present, 
would unequivocally lead to retirement or discontinued 
participation in contact or collision sports

• Decisions regarding retirement or discontinuation from 
contact or collision sports are complex and multifaceted and 
should involve clinicians with expertise in traumatic brain 
injury and sport and preferably a multidisciplinary team

• Given the positive benefits of exercise on health, care must 
be taken to avoid restricting all PA. 

• All athletes who ultimately retire from contact or collision 
sports should be encouraged to continue non-contact or 
low-contact PA
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Questions?

Fédération Internationale de Chiropratique du Sport

Doctors working at 
international events 
need to update their 
head injury module 
every 2 years to 
remain current.
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