Beyond Rest: Concussions are
Treatable

O




Discuss common symptoms following a concussion

Discuss benefits of therapy following post concussion
symptoms

Discuss when to refer to PT/OT/ST
Discuss PT/OT/ST evaluation and treatment



Headache

Dizziness

Mental fogginess
Amnesia

Emotional lability
Depression
Nausea/vomiting
Unsteadiness
Irritability

Fatigue

Slowed reaction time
Sensitivity to light/noise
Sleep disturbances
Vision deficits

Neck pain
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Presentation Notes
The following are common symptoms that can occur after sustaining a concussion. We will soon all go over which symptoms we commonly assess for and treat among each discipline in therapy. 


General Population vs Concussion Symptoms

O

Most Common Symptoms of Mild TEBI Compared to
Symptoms of Everyday Stress

Symptoms of Symptoms of
Mild TBI Everyday Stress

Symptom % of Patients % of People
Poor concentration 1% 14%
Irritability 66% 16%
Tired a lot more 64% 13%
Depression 63% 20%
Memory problems 59% 20%
Headaches 59% 13%
Anxiety 58% 24%
Trouble thinking 57% 6%
Dizziness 52% 7%
Blurry or double vision 45% 8%
Sensitivity to bright light 40% 14%
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Presentation Notes
These symptoms may not all be unique to a concussion but you can see the increase in symptoms among the concussion population compared to the general population. Many people who sustain a concussion will also have a combination of these symptoms. 


Number and severity of symptoms in the first
day (or first few days)

Dizziness
History of previous concussion
History of migraines

History of depression/mental health diagnosis K " S— _/
Age g@
Female sex e —
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Presentation Notes
The most consistent predictor of slower recovery is the increased number of different symptoms as well as the severity of symptoms following the initial injury, not only the first day but the first few days. Dizziness at the time of injury is especially is shown to have a higher risk of prolonged symptoms. People with a history of a concussion are at an increased risk of a future concussion. A history of migraines is somewhat mixed in the research, but some say this increases recovery time post concussion as well. A history of mental illness, especially depression is found to also delay recovery. The younger population is also shown to have a longer recovery time as the brain is still being developed, and females tend to have a higher risk of a longer recovery over males (neck strength, biomechanics of injury, males minimizing symptoms)
*Loss of consciousness, retrograde amnesia, or post traumatic amnesia are actually not strong indicators or predictors of a slower recovery time according to research

Iverson, Concussion statement piece



Headaches

Dizziness

Balance/gait impairments
Neck pain,

Vestibular deficits
Vertigo/BPPV
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Presentation Notes
The most common symptoms that PT assesses and treats include: 
However, we also do ask about other symptoms as well to help determine referrals to other disciplines. 


Cervical spine screen

Oculomotor exam
VOMS

Dynamic balance

Static Balance
BESS/modCTSIB

Computerized Dynamic Posturography
Dynamic Visual Acuity

Gaze stabilization

Positional testing (BPPV)

Cervicogenic dizziness

Concussion Grading Scale
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Presentation Notes
What does PT look at and assess when we get a referral for a patient that has had a concussion? A cervical spine screen is completing including ROM, flexibility, joint mobility, as well as integrity of upper cervical ligaments (such as alar ligament and transverse ligament). An oculomotor exam is completed as well. We typically complete the VOMS (vestibular ocular motor screen), which is specific to the concussion population, and I’ll be going over this tool in the next slide. We also look at dynamic balance that is commonly assessed with the functional gait assessment, an objective measure that has been shown to have good reliability in this population that covers 10 tasks including ambulation with head turns, a narrow base of support, and without vision, in addition to static balance. I’ll also be talking about some equipment we have to look at dynamic visual acuity, gaze stabilization, and computerized dynamic posturography. BPPV or benign pair-ox-sismal positional vertigo is something can happen after a concussion that PT can treat as well as cervicogenic dizziness. We also use the concussion grading scale to track subjective complaints and intensity of 22 symptoms as we go on with therapy. 


VOMS

O

Vestibular/Ocular-Motor Screening (VOMS) for Concussion

. . Not Headache | Dizziness Nausea Fogginess Comments

Vestibular/Ocular Motor Test: Tested 0-10 0-10 0-10 0-10

BASELINE SYMPTOMS: N/A

Smooth Pursuits

Saccades — Horizontal

Saccades — Vertical

Convergence (Near Point) (Near Point in cm):
Measure 1:
Measure 2:
Measure 3:

VOR - Horizontal

VOR - Vertical

Visual Motion Sensitivity Test
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Presentation Notes
The vestibular oculor motor screen assesses baseline headache, dizziness, nausea, and fogginess rated 0-10 and then assesses both quality of the test and change in any of these symptoms with the oculomotor exam. The test looks at smooth pursuits, or the ability to follow a moving target, saccades, or looking at how quickly the eyes can move between targets, how well the patient’s eyes can converge together and in a normal range of >= 6cm, the vestibular ocular reflex, the ability to stabilize vision as the head moves, and visual motion sensitivity, the ability to inhibit vestibular-induced eye movement using vision. This test can be used to help identify a concussion as well as guide treatment for a concussion.


Static Balance
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Static balance testing is completed among this population. This picture is of the balance error scoring system, or BESS test, which gives a little more detail and objective information than just a typical static balance exam as you are counting the errors in each position. All of the six positions are completed with eyes closed and are tested for 20 seconds, biasing the non-dominant leg. 


Computerized Dynamic Posturography (CDP)

O

» Sensory Organization Testing (SOT)
» Head shake SOT
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At our clinic, we have a NeuroCom system that completes CDP testing. The most common tests we complete for this population include the SOT and head shake SOT.  The SOT looks at the body’s ability to use vision, proprioception, and vestibular systems to maintain postural stability while giving objective values for performance of each system, which help to guide our treatment. Six different conditions are assessed in this test that are compared to age norm values. The different conditions include stance on a firm surface with EO and EC, stance with the walls moving back and forth, EO and EC with the force plate the patient is standing on moving back and forth, and the last condition is EO with both the walls and the floor moving. The head shake SOT is a little more specific to vestibular function so this is also something we commonly look at in this population. This test compares two values in the traditional SOT test - EC on a firm surface and EC with the force plate moving with the head fixed then with head movements. As you can see in the second picture a head piece is worn to measure speed and range of the head motions and the patient must stay within a specific range the test to determine a score. 



InVision Testing

O

» Dynamic Visual Acuity
» Gaze stabilization
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Invision is also part of our neurocom system and is used to assess dynamic visual acuity and gaze stabilization. Dynamic visual acuity assesses acuity of vision with head movement compared to static visual acuity. Gaze stabilization testing looks at the vestibular ocular reflex, or VOR function while testing at what speed the individual can detect an optotype. A sensor worn on the head helps determine degrees of movement per second and provides a score for each eye. So this is what the test looks like, the letter E shows up on the screen at various sizes and speeds and the individual states what direction the letter is in, either up, down, right, or left while moving their head at a specific speed.


Calcium carbonate otoconia become dislodged from
the utricle and migrate into one or more semi-
circular canals causing vertigo

Treated with canalith repositioning maneuvers

Anterior Canal ]
S Vestibular

ganglions

Semidarcular
Canals
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BPPV can be an issue in the concussion population due to an increased likelihood of the otoconia getting displaced after a head injury. The most common type is posterior canal BPPV and this is treated with different positional maneuvers to move the otoconia back into the utricle. BPPV causes a true vertigo, or room spinning sensation, and is treated first as this can also be the cause of some balance issues and is typically a quick treatment, so if we suspect BPPV we try to treat this on the first day and subsequent visits if needed or if they continue to have complaints of vertigo. 



» A musculoskeletal disorder characterized by
dizziness and disequilibrium associated with neck
pain and aggravated by neck movement; relieved by
positional change E i i

Cervical AROM '
Head-neck differentiation test

Cervical proprioception testing

Cervical joint assessment @
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Presentation Notes
To help assess for cervicogenic dizziness we look at cervical AROM, as well as a head-neck differentiation test, which is being completed in the top picture. A positive test would be c/o dizziness with cervical rotation with the head in a static position, so the vestibular system isn’t being activated. Cervical proprioception testing is being completed in the bottom picture. A laser pointer is attached to the head and the individual finds the center of the target. The person then closes their eyes, moves the head to the side, then attempts to return to the center again. The distance is measured from what the person feels is their center to the actual center. 7.1cm or more from the target is considered a positive test.  


Cervicogenic dizziness: mobilization, ROM,
strengthening, proprioception retraining

BPPV: canal specific repositioning maneuvers
Impaired VOR: gaze stabilization exercises
Visual motion sensitivity: habituation/desensitization

Impaired balance function: sensory organization
training, dynamic balance exercises, gait training

Oculomotor impairment: exercises for convergence,
pursuit, and/or saccadic eye movements

*Progress to dual tasking with cognitive
challenge, dynamic movements
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Treatment is an individual process and dependent on what deficits we find based on our testing. For cervicogenic dizziness, research shows a combination of manual therapy and exercise is ideal. For proprioception training we print out targets or mazes for patients to work on with the laser pointed taped to baseball hat. BPPV is treated with repositioning maneuvers depending on what canal is affected. If abnormal DVA or gaze stabilization tests are found, we have the patient work on gaze stabilization exercises at home, starting with a letter drawn on a post it note to the wall while moving the head back and forth while still keeping the letter in focus and progressing to more complex backgrounds and movement as tolerated. Balance exercises are given for home as well, on firm or compliant surfaces depending on exam findings and progressing to more dynamic and challenging balance tasks. PT can look at some visual deficits and give exercises to help with convergence but if the patient has more complex visual abnormalities, we prefer to have OT assess this further and treat this instead. Adam will be discussing this section more. As a general rule, we want to keep progressing the patient with more dynamic compared to static movements as well as adding more cognitive or dual tasking to balance tasks as well as with VOR tasks – we can have them read or use number charts as they are moving their head back and forth for the VOR exercises. 


Neurocognitive Testing

O

* ImMPACT
» Age 5 to 11 age range
» Age 12 to 59 age range

'ImPACT

» Sequencing/Attention, Word Memory, Visual
Memory and Reaction Time
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ImPACT is one form of neurocognitive testing. Ideally it should be completed prior to sports participation to have a baseline value and then can be repeated after a concussion. Scores can be looked up as long as the patient has kept their passport ID, which they are instructed to keep following initial testing. Adam and I are trained to give the ImPACT test at our facility, so this is something that we can retest with our athletes. There is a pediatric version from age 5-11 but the original ImPACT test has age norms for 12-59 years old. This test looks at sequencing, attention, word memory, visual memory, and reaction time. 
- Only one piece of puzzle 



Return to Sport Progression

O

» Brief Rest (24-48 hours)

o “After a concussion, initial reductions in physical and cognitive
activity can be beneficial to recovery, but prolonged
restrictions on physical exertion or removal from school can
have negative effects on recovery and symptoms.”

e Symptom guided progression

Consensus statement

Table 1 Graduated return-to-sport (RTS) strategy

Stage  Aim Activity Goal of each step

1 Symptom-limited activity Daily activities that do not provoke symptoms Gradual reintroduction of work/school activities

2 Light aerobic exercise Walking or stationary cycling at slow to medium pace. Mo resistance training Increase heart rate

3 Sport-specific exercise Running or skating drills. No head impact activities Add movement

4 Mon-contact training drills Harder training drills, eq, passing drills. May start progressive resistance training  Exercise, coordination and increased thinking

5 Full contact practice Following medical clearance, participate in normal training activities Restore confidence and assess functional skills by
coaching staff

6 Return to sport MNormal game play

MOTE: An initial period of 24—48 hours of both relative physical rest and cognitive rest is recommended before beginning the RTS progression.

There should be at least 24 hours (or longer) for each step of the progression. If any symptoms worsen during exercise, 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). If symptoms are persistent (eq, more than 10—14 days in adults or more than 1 month
in children), the athlete should be referred to a healthcare professional who is an expert in the management of concussion.
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Right now, research is recommending 24-48 hours of rest after a concussion, although this timeline is continuing to be researched. This is a quote out of the American Academy of Pediatrics concussion guidelines, stating. “---” After this initial rest period, symptom guided activity is recommended, as stated in this chart, taken from the 5th International Conference on Concussion in Berlin in Oct 2016. 
Athletes should not return to their sport if any symptoms are still present and a gradual return to play progression should take place with symptom assessment. Athletes should always be on a return to learn program prior to return to play. 
Gradual and progressive activity is encouraged 24-48 hours after the event that is symptom guided, or below their symptom exacerbation threshold. Research is still being done on how much rest/how long someone should rest, but there is currently no sufficient evidence that prescribing complete promotes recovery
Encourage our patients to increase activity level in a safe and monitored way as soon as possible – increased oxygen to the brain helps with healing


Used to establish a safe aerobic exercise program

HR and BP are recorded at symptom exacerbation to
determine exercise prescription threshold



» Athletes are more likely to have lower extremity
Injuries post concussion
2x more likely within one year post concussion (Lynall et al)
3.39x more likely within 90 days (Herman et al)




Visual deficits (Double vision, blurry vision, trouble
seeing the board, light sensitivity)

Concentration issues (School, Work, Home or on the
Sporting field)

Coordination difficulties (Multitasking issues)
Memory Issues

Multisensory processing difficulties (Driving, Being
In large crowds, Classroom)

Trouble with ADL/1ADL




Occupational Therapy Concussion Management

O
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Presentation Notes
1.Evaluation- looking at impact on function,deficits then create an individualized tx plan with the goal to return to occupation. An occupation is not considered a job or career, though it could be in some cases. An occupation also referrs to school, sports etc, whatever roles and activities are meaning to this particular individual



Cognition/ Fatigue
Vision/ Visual perceptual
Coordination/strength
Affect

Sleep
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Presentation Notes
2. Some main things we will be assessing in the evaluation are cognition, vision, coordination, strength and affect. I’m going to go a little more into detail with this


“Thinking skills” e Standardized

iSInielgy Assessment
Problem solving

Processing speed —Behavioral
Planning Assessment of
Attention Dysexecutive
Executive functioning Syndrome
«v | — Cognitive Linguistic
Quick Test

<8 —Rivermead Behavioral
o Memory Test
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3 By cognition we are referring to out thinking skills including: 
Some standardized assessments we use are: 
Common complaints we hear from our concussion patient are cant focus not remembering things is overwhelmed easily with demands of school/work



Blurry/double vision
Visual acuity, Eye dominance

Nystagmus, Ocular alignment, Pupillary
function

Visual processing/perceptual skills

Standardized Assessments: MVPT-4, BiVaba,
Berry VMI
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4. common complaints are blurry/double vision. 
It is also common to have difficulty with visual processing which involves the brain and eyes working together to see shapes, depth perception. 
Acuity is different from perception
Some standardized tests we use. 



Bilateral Coordination- catching a ball, tying
shoes

Fine Motor Coordination: Hand writing,
painting finger nails, buttoning a button

Standardized Assessment: Nine Hole Peg Test,
Berry VMI

Intervention: Bal-A-Vis-X training,
Multisensory integration tasks
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5. we will also assess coordination skills



Emotional regulation
Irritability

Anxiety

Behavior changes
Sleep disturbances
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Presentation Notes
6. Another common complaint is changes in affect or mood
This can include irritability, anxiety, behavior changes and sleep disturbances



Remediation- “Brain Efficiency”
Compensation- memory strategies
Adaptation- environmental, schedule
Individualized Program
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7. Once we complete an evaulation we will complete an individualized plan of care to address any limitations in these ares to achieve the patients goals. This tx plan will look at remediation- improving these skills through different activites and exercises. Compensation and adaptaion. 



Interactive Metronome

e Used with children and

O

e The Interactive
Metronome (IM) is a
computer-based program
designed to improve
timing, attention,
memory, problem solving
and coordination.

adults with a wide range
of cognitive and physical
difficulties
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. One tool we use to evaluate and address some of these skills is the interactive metronome. With the metronome the patient wears head phones and has a trigger button they hit with their hands or feet. They hear a bell in the head phones and the goal is to hit the trigger in time with the bell. (EXPLAIN MORE)


Interactive Metronome:
Divided Attention

» “Multitasking”

» Switching back and
forth between

activities

o Communication
within the brain,
neural timing

O
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Presentation Notes
10. We also use it to work on what we call divided attention or multitasking


* Visual-motor activity
Visual scanning
Processing speed

Divided attention

Working memory

» Eye teaming



“Return- to-learn”

-to-play

“Return
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Presentation Notes
12. With the interdiciplinary team we will work to gradually return to learn, work, play- whatever the patients goal is. As I talked earlier this may include some adaptations or modifications such as grading light and sound exposure as well as modified schedules



Why Does Return to Learn Matter?

» Academic Conseguences
Grades
College readiness
Scholarship eligibility

O

» Soclal Consequences
Missing friends

Missing important school
events/milestones

» Both of these aspects can
affect mood and overall
well-being.
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Presentation Notes
Social-emotional consequences can have an impact on cognitive recovery.


It Is possible to return to school too early!

Academic failure
Impaired social interactions

Frustration
Exacerbation of concussion symptoms

Following a specific protocol tailored to the
student/family is key for academic and social
success.



Essential Modifications

Timetable Curriculum

Return to Learn
Modifications

Environmental Activity
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Timetable—how long are we asking our patients to work?
Curriculum—what are we asking them to work on?
Environmental—in what conditions are we asking them to work?
Activity—with what technology (or lack thereof) are we asking them to work?
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With e-learning, keep in mind limitations of tolerance for screen time



Curriculum Modifications

O

» Negotiating with
student/school personnel

to prioritize courseload e
o How much = =
o What type = L =
» No homework with = ——
initial return to learn e T — -
o Increase by 15 minute — - =
Increments—maximum of =

45 minutes per day
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Use of a planner is instrumental in managing courseload and evaluating readiness to increase workload


Environmental Modifications

O

» Work in a quiet space

» Preferential seating in
classroom

» Avoid busy areas
o Hallways
o Lunchroom
o Auditorium
o Gymnasium



Presenter
Presentation Notes
Modifying environment will affect attention to task and tolerance for cognitive tasks with/without symptoms (headache, dizziness, nausea, fatigue)


* Limit screen time
TV
Phone
IPad
Computer

» 15 minutes blocks at a
time, maximum 1
hour/day
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Difficult to limit screen time in this day/age, but it is possible!
Screentime app for Apple—will track use of apps and shut down if necessary; can sync between multiple devices


» SLP evaluation is indicated if pt reports difficulty
with:
Focus/attention to task
Short-term memory recall
Word finding in writing or conversation
Organizing/maintaining schedule
Processing speed

» SLP will focus on cognitive-linguistic tasks
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Cognitive-linguistic tasks—typically feed into academic tasks for high-school/college aged patients. We tailor goals to pt’s needs and academic goals (college admissions? Success in coursework? Research? Presentations?)


Scales of Cognitive Ability for Traumatic Brain Injury (SCATBI)
Perception/Discrimination, Orientation, Organization, Recall, and Reasoning

Functional Assessment of Verbal Reasoning and Executive
Strategies (FAVRES)

Verbal reasoning, complex comprehension, discourse, and executive functioning

Montreal Cognitive Assessment (MoCA)

Attention and concentration, executive functions, memory, language,
visuoconstructional skills, conceptual thinking, calculatlons and orientation

Detroit Test of Learning Aptitude
Cognitive assessment specific to pediatric patients (6-17 years)

Individual Tasks
Card sort
Attention to task, processing speed
Number/letter trail
Executive function, working memory
Patients may bring their own tasks (homework, study prep, planner, etc.)
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Concussion protocol at Franciscan SLP—a series of informal individual tasks that allow us to assess other functional cognitive tasks not assessed in a standardized test


Standardized Assessments: SLP
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The Role of the SLP

O

» SLPs can help patients by providing therapeutic
strategies:

o Use of memory recall strategies (association, repetition,
writing things down)

o Spaced retrieval training (increasing time increments of recall)

o Use of organization strategies (planner, phone calendar)

o Simulation of cognitive tasks (sort cards with music playing)

o Use of reading comprehension strategies (highlighting
Important information in reading passages, pre-reading skills)

o Test-taking strategies (for tests in school or for college
admission tests like ACT/SAT)




SLPs can also support
families when deciding
how to approach
modifications of
curriculum, timetable,
etc.

Provide progress notes,
letters, etc. to school
administrators

Communicate with school
therapists as appropriate




Refer to PT: for headaches, dizziness, balance/gait
Impairments, neck pain, vestibular deficits,
vertigo/BPPV

Refer to OT: for headaches, visual deficits,
concentration issues, coordination difficulties,
memory Issues, multisensory processing difficulties
and trouble with ADL/IADL tasks

Refer to ST: for memory deficits, academic concerns,
problem solving issues, concerns about return to
work/learn, word-finding deficits, issues with
reading/writing



Return to School (Ciccia. (2015, Dec.). TBI: The stealthy school
stressor. The ASHA Leader, p. 36-37.

Dematteo et al (2015). A balanced protocol for return to school for
children and youth following concussive injury. Clinical Pediatrics,
54(8), 783-792.

McCrory et al (2016). Consensus statement on concussion in sport —
the 5™ international conference on concussion in sport held in
Berlin. Br J Sports Med 51:838-847

Lynall et al (2015). Acute lower extremity injury rates increase after
concussion in college athletes. Medicine & Science In Sports &
Exercise. 47(12): 2487-2492

Herman et al (2017). Concussion may increase the risko f
subsequent lower extremity musculoskeletal injury in collegiate
athletes. Sports Med. 47(5): 1003-1010

Iverson et al (2017). Predictors of clinical recovery from concussion:
a systematic review. Br J Sports Med. 51:941-948
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