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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.
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Sideline Examination and Red Flags

Best-Practices Clinical Examination

Return-to-Academics and Return-to-Sport

Injury Prevention Strategies
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Concussion Occurrences
(Harmon et al, 2019)
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* Motor vehicle accidents the leading
cause of concussions

* Nearly 3.8 million concussions occur in
the USA alone per year during
competitive sports and recreational
activities

* Up to 50% of concussions occur may go
unreported.

e Concussion rates have doubled in the
last decade with an estimated 750 000
pediatric acute concussion visits to EDs

occurring annually in the USA. zemeket 2,
2016)

Concussion Epidemiology

(Harmon et al, 2019)

e Concussion is common in:
* organised sport

* non-traditional recreational activity

¢ eg extreme, individual
* routine ADLs

e Estimated 1.0—1.8 million SRCs per year

in the 0-18 years age range

* a subset of about 400 000 SRCs in high

school athletes
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Concussion Epidemiology

(Harmon et al, 2019)

* Numbers are limited, or not available for:
* recreational or club sports
* activities such as bicycling, skiing,
snowboarding, skateboarding, the fighting
arts
* or for youth/early adolescent athletes.

* Itis estimated that over 50% of concussions in
high school-aged youth are not related to
organised sports

* only 20% are related to organised school
team sports.

* Between 2% and 15% of athletes participating
in organised sports will suffer a concussion
during one season

Current Concussion Definition
(McCrory et al, 2017)

* International Conference on Concussion in Sports is
an international consortium that meets every four
years to discuss updated research on concussion.

» “Sport related concussion is a traumatic brain
injury induced by biomechanical forces...

* SRC may be caused either by a direct blow to the
head, face, neck or elsewhere on the body with an
impulsive force transmitted to the head.
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Current Concussion Definition
(McCrory et al, 2017)

The clinical signs and symptoms cannot be explained by
drug, alcohol, or medication use, other injuries (such as
cervical injuries, peripheral vestibular dysfunction, etc)
or other comorbidities (eg, psychological factors or
coexisting medical conditions).

9
mTBI vs Concussion 2l Conehiens
(McCrory et al, 2017) Concussion
mTBI Possible Symptoms Contusion
Loss of consciousness FEEEE Ut
Headache
Both the 5 International Conference on
Speech Problems Concussion in Sport held in Berlin and other
Photophobia sources emphasize the need to make a clear
distinction between mTBI and concussion since
Mood Changes not all cases of mTBI are concussive
10



23/07/2021

Concussion Pathophysiology (ciaetzl, 2017)

The exact pathophysiology that causes the wide spectrum of signs and
symptoms associated with a concussion is not fully understood. @

Most pathophysiological knowledge comes from extrapolating upon animal
research studies

Generalized/theorized as a force delivered to the brain (directly or indirectly) that
causes stretching of the neuronal cell membranes and axons leading to dysfunctio.

11

Neurometabolic Cascade of Concussion

(Giza & Hovda, 2014)

1. lonic Flux and Glutamate
Release

Energy Crisis

Cytoskeletal Damage
Axonal Dysfunction
Altered Neurotransmission
Inflammation

Cell Death

N o o b~ 0D

References:’- 8 9 12,26
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Neurometabolic Cascade of Concussion

(Giza & Hovda, 2014)

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

13

Associated Signs and Symptoms

e Headache
¢ Dizziness

e 22 Possible Symptoms
e SCAT 5 Office or Off-Field Assessment

e Step 2: Symptom Evaluation
» Aka, Post Concussion Symptom Scale

14
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Approximately 80-90% of athletes that sustain concussions report clinical recovery

of symptoms (Harmon et al, 2012)

e 10-14 days in adults

e 4 weeks in children
(McCrory et al, 2017)

15

(McCrory et al, 2017)

* The Berlin expert consensus is that use of the
term ‘persistent symptoms’ following SRC
should reflect failure of normal clinical recovery

* That is, symptoms that persist beyond expected
time frames
* >10-14 days in adults
* >4 weeks in children

16
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(McCrory et al, 2017)

. ‘Persistent symptoms’ does not reflect a
single pathophysiological entity

* Describes a constellation of non-specific
post-traumatic symptoms that may be

linked to coexisting and/or confounding
factors

17

(McCrory et al, 2017)

* A detailed multimodal clinical assessment is
required to identify specific primary and secondary
pathologies that may be contributing to persisting
post-traumatic symptoms.

e At a minimum, the assessment should include:
* comprehensive history
 focused physical examination
* special tests where indicated

18
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Sideline Evaluation

Sideline Examination and
Red Flags

Best-Practices Clinical Examination

Return-to-Academics and Return-to-Sport

Injury Prevention Strategies

19

SId@llﬂe Evaluathn (McCrory et al, 2017)

SCAT5: Standard Concussion Assessment Tool 5
* Endorsed and created by the 5t
International Concussion Symposium

* Possesses neurophysiological tests,
cranial nerve testing, balance testing, and
symptoms scoring

* Sensitive for SRC sideline screening

* Loss of utility after 3-5 days, but
symptom scoring clinically useful to track
symptomatology

20

10



23/07/2021

Sldellne Evaluatlon (McCrory et al, 2017)

Child SCAT5: Standard Concussion
Assessment Tool

Endorsed and created by the 5t International
Concussion Symposium
Possesses neurophysiological tests, cranial

nerve testing, balance testing, and symptoms
scoring

Sensitive for SRC sideline screening

Loss of utility after 3-5 days, but symptom
scoring clinically useful to track
symptomatology

21

SCATS

(McCrory et al, 2017)

Free evidence based tool

Only equipment needed is a watch or timer

Not a “gold standard”
¢ A minimum standard

For use by medical professionals
* need to be trained in its use

NOT a diagnostic tool to be “passed” or “failed”
* Facilitates medical assessment

Should not be the sole basis for making a diagnosis

22
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Immediate or On-Field Assessment

(McCrory et al, 2017)

* Basic first aid principles (with
attention to the cervical spine) in
any player who is unconscious

* Recognise the injury
* Remove from play
* Refer for medical assessment

23

Step 1: RED FLAGS oy

Neck pain or

Double vision
tenderness

Severe of
increasing
headache

Seizure or
convulsion

Deteriorating

. Vomiting
conscious state

Weakness or
tingling/burning
inarms or legs

Loss of
consciousness

Increasingly
restless, agitated
or combative

24

12
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Step 2: Observable Signs

(McCrory et al, 2017)

* Initial observations — own & others (parents,

trainers, video, etc)

Loss of consciousness (including “no
protective action/rag doll”)

Impact seizures or tonic posturing
Motor incoordination (unsteady,
staggers, etc)

Confusion (failed Maddock’s questions),

impaired memory, or abnormal behavior

¢ Not present in all cases!

. e.g LOC~10%

Image taken from: https://www.flickr.com/photos/virtualsugar/4084734655

25

(McCrory et al, 2017)

¢ Memory assessment
e “First, tell me what happened?”

¢ Note: Appropriate sport specific
questions may be substituted

Step 3: Maddocks Questions

26

13
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Step 4: Glasgow Coma Scale

(McCrory et al, 2017)

Video taken from

https://www.ems1.com/ems-products/education/videos/how-to-perform-the-glasgow-coma-sca

e-assessment-GyRQfuXVold6HIYe/

27

Step 4: Cervical Spine Assessment

(McCrory et al, 2017)

28

14
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| m agl n g (McCrory et al, 2017)

"SRC may result in neuropathological changes, but the acute clinical signs

and symptoms largely reflect a functional disturbance rather than a structural
injury and, as such, no abnormality is seen on standard structural neuroimaging
studies." -5th International Conference on Concussion

A concussion will demonstrate no abnormal changes on x-ray, computerized
tomography (CT), or magnetic resonance imaging (MRI).

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

29
Indications for IMaging e e 201 el 2000
Acute- The Canadian Cervical Spine Acute - Canadian CT Head Rule Delayed symptomatology

e High Risk Factors Present? ® GCS score <15 at 2 h after injury ¢ Advanced imaging is suggesting the brain
1. Age > 65 e Suspected open or depressed skull is physiologically not recovering for >30
2. Dangerous Mechalnlismdof IEjur(\j/ (ri{e.hfall fracture gays)(one recent paper suggesting 45
>1m or 5 stairs, axial load to head, high- « Any sign of basal skull fracture EVE
speed motor vehicle accident, motorized (hayemgotympanum ‘racoon’ eyes
recreational vehicle, bicycle collision) ) ! !

o o ¢ Cerebrospinal fluid

3. Paresthesias in extremities h hi h le’s si

* Low Risk Factors that allow safe otorrhoea/rhinorrhoea, Battle’s sign)
e —— e ——_ D=y * \Jomiting two episodes
assessment of range of motion?
1. Simple rear-end motor accident *Age ?5 years o
2. Normal sitting posture in emergency * Medium risk (for brain injury on CT)
department * Amnesia before impact >30 min
3- g"}bmztow a::‘. a'f'W ti"Ee since i';U"Jl')'\/  Dangerous mechanism (pedestrian struck

. Delayed onset of neck pain and absence by motor vehicle,

of m|d||ne. tenderness ) « Occupant ejected from motor vehicle, fall

o |s the patient able to actlvgly rotate the from height >3 feet or five stairs)
—g—g_nec!’( > 45 degrees to the right and the o Minor head injury is defined as witnessed
left? loss of consciousness, definite

* amnesia, or witnessed disorientation in a
patients with a GCS score of 13-15.
30

15
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Immediate or On-Field Assessment

(McCrory et al, 2017)

* Any player who manifests signs or symptoms of a
SRC should be removed from play for examination.

* Sideline evaluations are rapid screening
assessments intended to screen for a suspected
SRC, not produce a definitive diagnosis

* Future, in-depth clinical evaluations should be
completed to determine the underlying condition
causing player signs and symptoms.

31

Office or Off-Field Assessment

(McCrory et al, 2017)

* The neurocognitive assessment
should be done in a distraction-
free environment with the athlete
in a resting state

* Step 1: Athlete Background

e Step 2: Symptom Evaluation

32

16
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Step 3: Cognitive Screening

(McCrory et al, 2017)

e Standardized Assessment of Concussion
(SAC)
e QOrientation
* Immediate Memory
* Digits Backwards
* Months in Reverse Order

33
.
Step 4: Neurological Screen
(McCrory et al, 2017)
Image taken from:
https://www.researchgate.net/figure/Balance-Error-Scoring-System-
BESS-performed-on-the-firm-surface-A-C-and-the-foam_figl_26775223
34

17
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Step 5: Delayed Recall

(McCrory et al, 2017)

35

Step 6: Decision

(McCrory et al, 2017)

36

18



23/07/2021

ABC Concussion Assessment

(Bovard, 2019)

e Alert + Awareness
* Behaviour + Balance
e C-Spine + Cognition
* Dizziness
* Exertion
* Follow up

Taken from:
https://blogs.bmj.com/bjsm/2019/05/13/assessing-concussion-as-easy-as-abc-dr-jim-bovard-episode-380,

37

King-Devick Test:

* Requires baseline test for comparison to be utilized
* Effective and sensitive for Head-Injury Screening Tool

e Does not possess
balance, memory, or
functional testing.

* Not clinically sufficient
for concussion
diagnosis

38

19
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Clinical Examination

Best-Practices Clinical Examination

Return-to-Sport and Return-to-Academics

Injury Prevention Strategies

39

“Understanding the pathophysiology of
concussion proves especially critical for the
20-30% of concussed patients who develop
persistent postconcussion symptoms (PPCS).”

- Callaway & Kosofsky, 2019

40

20
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Correlated Systems Evaluation wicor eia 0,

Research has demonstrated a complex relationship
with the brain, cervical spine, vestibuloocular
system, temporomandibular joint, and numerous
other structures related to the signs and symptoms

Berlin consensus and similar research demonstrating
common associated signs and symptoms with
concussions, whiplash associated disorders,
vestibuloocular disorders etc. at the time of head injury

Any system involved with signs and symptoms experience
by patient should be thoroughly investigated in a clinical
environment

41

Correlated Systems Evaluation wecereis, 20

Cervical: Vestibular: Oculomotor: Temporo-
mandibular joint:

¢ Neck pain

* headache

¢ dizziness

e gait instability

e fogginess

* gaze stability

« difficulty with
saccades

¢ body coordination

* balance issues

¢ Dizziness

* vertigo

¢ headache

e posture imbalance
o difficulty focusing
¢ gait alterations

e smooth pursuit
difficulty

e Blurry vision ¢ Headaches
imbalance * neck pain
Convergence / * jaw pain

accommodation
errors

smooth pursuit errors

difficulty performing
saccades

42
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Clinical Examination
Multi-system Injury / Impairment

(McCrory et al, 2017; Quartman-Yates et al, 2020)

Neurological

* including specific screens for vision, auditory, sensory

processing, and motor control and coordination impairments

Mental Status/Cognition
Autonomic / Exertional Intolerance Impairments
Vestibulo-oculomotor impairments
Postural Stability/Balance
Cervical Musculoskeletal/Sensorimotor Impairments

43
Clinical Examination
Multi-system Injury / Impairment
(Makdissi et al, 2017; Ellis et al 2015)
 Clinical examinations that may help
distinguish between patients with 19
or 29 causes of persistent post
concussive symptoms include:
* Exercise tolerance (Autonomic
Dysfunction)
* e.g. BCTT
* Vestibular and oculomotor
function
* e.g VOMS
¢ Cervical spine
e e.g. deep neck flexor
endurance, JPE, SPNT
44
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Autonomic / Exertional Intolerance Impairments
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 0.02 incline

e 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 12
Each minute record HR, Rating of Perceived Exhaustion (RPE, Borg Scale) and assess the
presence of symptoms. (Borg, 1982)

¢ HR alone is sufficient (Leddy et al, 2013)
Once treadmill reaches maximum incline (e.g. 122 or 159) 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

45

Vestibulo-oculomotor Impairments
Vestibular/Ocular Motor Screening (VOMS) for Concussion

(Harmon et al, 2019)

* The Vestibular/Ocular Motor
Screening (VOMS) tool offers a
brief, standardised way to
assess vestibular-ocular
function

¢ |tis an evaluation of symptom
provocation with smooth
pursuits, saccades, the
vestibular ocular reflex,
vestibular motion sensitivity
and convergence distance

46
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VOMS for Concussion

(Mucha et al, 2014)

¢ Record: Headache, Dizziness, Nausea and Fogginess on 0-10 scale prior to screening
¢ Record: Headache, Dizziness, Nausea and Fogginess ratings after each test

47

VOMS — 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.
e 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)

48
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VOMS — 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
¢ [nstruct the patient to move their eyes as
quickly as possible from target to target
e Perform 10 repetitions
e Repeat for Vertical Saccades
e Record:
¢ Headache, Dizziness, Nausea &
Fogginess ratings after each test
¢ Observe for:
e Overshooting; > 2 saccadic
corrections; Gross dysconjugate eye
movements (Ellis et al, 2015)

49

VOMS — Near Point Convergence

(Mucha et al, 2014)

¢ The patient focuses on a small target at arm’s
length and slowly brings it toward the tip of
their nose.

¢ The patient is instructed to stop moving the
target when they see two distinct images or
when the examiner observes an outward
deviation of one eye.

¢ Blurring of the image is ignored.

¢ Measure distance in cm. between target and the tip of nose
e Repeat and record 3 times
* Record:
¢ Headache, Dizziness, Nausea & Fogginess ratings after the test
¢ Observe for:
¢ Inability of the eyes to converge; convergence >6cm.
(Corwin et al, 2018; Bin Zahid et al, 2018)

50
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VOMS - VOR

(Mucha et al, 2014)

e 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
209 to each side and a metronome 180
bpm to ensure the speed of rotation (one
beat in each direction).
¢ Perform 10 repetitions

¢ Repeat for Vertical VOR
* Record:
¢ Headache, Dizziness, Nausea & Fogginess ratings after the test
* Observe for:
¢ Ability to maintain gaze stability (Casa Della et al, 2014)

51

VOMS — Visual Motion Sensitivity

(Mucha et al, 2014)

e 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 80¢
to the right and left.

* A metronome 50 bpm to ensure the speed

of rotation (one beat in each direction). Perform 5 repetitions

e Record:
e Headache, Dizziness, Nausea &
Fogginess ratings after the test

52
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VOMS for Concussion

(Mucha et al, 2014)

Concussion Identification:
e Any individual VOMS test with a total symptom score >2
* OR
* NPC distance of 25 cm
* The VOR, VMS, and NPC distance components of the VOMS in combination
are clinically useful in identifying concussions.
* Abnormal findings or provocation of symptoms with any test may indicate
dysfunction

e ..and should trigger a referral to the appropriate health care professional
for more detailed assessment and management.

53

Fédération Internationale de Chiropratique du Sport

“...itis 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

27
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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.

55

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)

56
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Cervical Musculoskeletal / Sensorimotor Impairments
Cervical Proprioception

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

* Instruct the patient to perform full cervical
rotation, then return their head to the start
position.

¢ The patient is to verbally indicate when

Cervical Joint Position Error (JPE) Testing they perceive they have returned to their

start position - Record position
¢ The patient is seated in a chair with a back support, P P

with a headband with laser centred on the * Give no feedback on accuracy
forehead. The patient is seated 90 cm from a wall e The practitioner manually adjusts the
and is instructed to sit with their head in their persons head to match original starting
natural resting position position.

¢ Ask the patient to close their eyes — or use a e Repeat 6 times alternately to each side

blindfold — and memorize the position. * Calculate the average for the left and right

trials

57

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 ~202/sec through a visual angle

of 409

Perform with head and trunk in neutral

Perform with ‘neck torsion’

* head neutral, trunk rotated 45° left

e head neutral, trunk rotated 452 right

Note differences in neck torsion positions
compared to neutral position:

* Catch up saccades
e Particularly when target crosses midline

e Symptom reproduction in ‘neck torsion’

58
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CSPR for Dizziness post mTBI

(Hammerle et al, 2019)

e “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”

e Exclusion criteria included any patients who
had:
¢ clear peripheral vestibular or consistent
central signs on clinical vestibulo-ocular
testing with or without visual suppression.

59

Chiropractor’s Role In Management

Chiropractors are well suited for evaluating signs and symptoms associated

with concussion

* Throughout evaluation and treatment of cervical spine complaints with
spinal manipulation, soft tissue modalities, and exercises

» Utilization of advance imaging to exclude cerebral hemorrhages, cervical
instability, and others immediate concerns

* Implementation of Return-to-Academics and Return-to-Sport protocols

* Implementation of aerobic, and strength and conditioning protocols

60
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Chiropractor’s Role In Management

Signs and symptoms should be comanaged with
proper healthcare providers.

With appropriate training, chiropractors may
help manage related:

* vestibulo-ocular conditions

* Neurological conditions

61

[ Return-to-Academics and Return-to-Sport ]

[ Injury Prevention Strategies ]

62

31



23/07/2021

Graduated Return-to-School

(McCrory et al, 2017)

¢ Children and adolescents should not return to sport until they have successfully
returned to school.

¢ However, early introduction of symptom-limited physical activity is appropriate.

63
Graduated Return-to-Sport
(McCrory et al, 2017)
e Premature return to play is a risk factor for complications
* No return to play before clinically recovered
64
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New: Rest, Recovery,
Graded Loading Program
(with monitoring)

(AFL Concussion Working Group Scientific Committee, 2021)

65

Injury Prevention Strategies Assessment

(Benson et al, 2013; Daveshvar et al, 2015)

Helmets

e Demonstrated to reduce skull fracture and
contact injuries

* No definitive reduction in concussion
occurrences

66
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Injury Prevention Strategies Assessment

(Benson et al, 2013; Daveshvar et al, 2015)

Mouth Guards
* Demonstrate the effective reduction
of dental and jaw injuries
* No definitive reduction in concussion
occurrences

67

Injury Prevention Strategies Assessment (colins et 2014; enson et al, 2013)

Strength and Conditioning
* Data suggests increased neck strength may reduce rate of
concussion
* High school athletes appear to benefit from increased neck
strength
* Research results mixed on effect of neck strength on the
professional level

68
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Injury Prevention Strategies ASseSSment (o ets12014 senson et al, 2013)

Neck strengthening and conditioning beneficial for the recovery of cervical
associated symptoms in concussion and post-concussion syndrome

* Deep neck flexor endurance test

69

Injury Prevention Strategies Assessment (ciret ) 2015)

Dynamic Vision Training:

* University of Cincinnati has done preliminary research on utilizing
dynamic ocular training to improve vision processing, speed of
processing, eye hand coordination, visual fields, ocular motor
performance, and overall awareness.

* University of Cincinnati athletes have had
a subjective decrease in concussion sustained
over the past six years since implementation
began

* Research being conducted to demonstrate
utility of these programs

70
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Doctors working at
international events
need to update their
head injury module
every 2 years to
remain current.

36
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