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Introduction Objectives
 Traumatic brain injury (TBI) is a growing topic * |dentify effects of concussion and traumatic
of public concern in the US brain injury.

* |dentify appropriate diagnostic testing and
assessment tools for TBI.

» Reference available updated resources and
practice guidelines to aid in appropriate
counseling of patients with TBI.

* Apply practice guidelines to appropriately
refer patients with TBI.

* Tackling common misconceptions about TBI
and concussion

Epidemiology of TBI

» ~2.8 million TBI-related Emergency
Department visits, hospitalizations, and
deaths (EDHDs) (CDC 2014 data)

— Over 800,000 children

Myth: Sports-related concussions
are a leading cause of TBI
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Upward Trend in Incidence?

* Total # of TBI-EDHDs increased by 53% from
2006 to 2014; however...

Top 3 Leading Causes of TBI in the US

* Unintentional falls 48%
* Unintentional struck by/ against 17%
* Motor vehicle accidents 13%

* (CDC 2014 data)
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TBI-EDHD Trends, 2006-2014
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Recent Trends in TBI-related Deaths

* Falls (in youngest and oldest age groups) T
* Intentional self-harm
* Motor vehicle crashes |,
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Sports- and Recreation-Related TBIs
Among Children (2010-2016)
Ranked Top 5

MALES FEMALES

¢ Football e Soccer

e Bicycling ¢ Playground

¢ Basketball activities

e Playground ¢ Basketball
activities e Gymnastics

e Soccer e Bicycling

orb Mortal Wkly Rep 2019;68:237-242.
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TBI- Military and Veteran Populations

* Typically blast-related

* ~13% of OEF/OIF/OND veterans are in the TBI
health registry

* Can have comorbid PTSD or depression

“VA TBI Veterans Health Registry Report”

http://www.publichealth.va.gov/epidemiology/reports/oefoifond/hea
Ith-care-utilization/tbi-registry.asp

Myth: History of direct head injury
is necessary for TBI

Mechanisms of TBI

* There can be direct or indirect impact; TBI can
occur without direct head injury

Coup and contrecoup injury
Linear vs angular injury
Diffuse axonal injury

Blast vs non-blast

Recent Research

* Questionable effectiveness of helmets for
preventing concussions

* New helmet designs?

David Camarillo lab

* ...but you should still wear helmets




MYTH: LOSS OF CONSCIOUSNESS (LOC)
AND POST-TRAUMATIC AMNESIA ARE
NECESSARY FEATURES OF TBI

TBI can occur without LOC and post-traumatic
amnesia

Concussion definition

* “a complex pathophysiological process
affecting the brain, induced by biomechanical
forces.” - International Conference on
Concussion in Sport (ICCS)

* Functional disturbance rather than a
structural injury

TBI Severity

Criteria Concussion/ | Moderate Severe Penetrating
Mild / Open

Head Injury

Loss of 0-30 minutes | >30 minand |> 24hrs Penetrated

Consciousness <24 hrs scalp, skull,

(LoC) and dura

Alteration of Up to 24 > 24 hours. Severity based | mater

Consciousness | hours on other criteria

(AOC)

Post Traumatic | 0-1 day >1and<7 |>7days

Amnesia (PTA) days

Glasgow Coma | 13-15 9-12 <9

Score

Signs and symptoms are not limited to
loss of consciousness

¢ headache, nausea, vomiting, dizziness, balance problems, fatigue

e Physical/Somatic —

* loss of consciousness (LOC), alteration of consciousness (AOC), post-
traumatic amnesia, problems with memory/concentration/attention

S

e irritability, mood changes

S

o difficulty falling asleep, tiredness, sleeping more than usual, sleeping
less than usual

e Sleep/wake disturbance —

TBI Effects on Vision

* Increased subjective vision complaints
Light sensitivity
Diplopia
Reading complaints/deficit
Strabismus
Accommodation defect
Convergence defect
Pursuit, saccade, and fixation defects
Visual field defect




"FEATURE ARTICLE ON LINE

Mechanisms of TBI and Visual Consequences in
Military and Veteran Populations

Gregory L. Goodrich*, Heidi M. Flyg', Jennine E. Kirby*, Chea-Yo Chang’, and Gary L. Martinsen®

ABSTRACT

Purpose. Blast-related (BR) traumatic brain injuries (TBIs) occur secondary to explosive blasts. Blast-related TBIs can be
caused by the blast wave itself or by direct head trauma caused by events surrounding the blast. Non-blast-related (NBR)
TBIs are caused by direct head trauma. Recent evidence shows that TBIs are associated with vision problems, particularly
binocular system problems. The purpose of this study was to determine if similar types and amounts of vision problems are
present in patients with BR TBIs and NBR TBIs.

Methods. A retrospective analysis of eye examination records of 50 NBR T8I and 50 BR TBI patients was conducted.
Frequencies of visual symptoms and abnormal vision function measurements were computed and compared for the two
patient groups.
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Visual Midline Shift Syndrome/

Egocentric Localization
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* www.padulainstitute.com/education/articles/post-trauma-vision-
syndrome

Visual Midline Shift Syndrome (VMSS)
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Figure 5: Prevelance of VMSS in TBI vs non-TBI

* Tong D, Cao J, Beaudry A, Lin E. High Prevalence of Visual Midline
Shift Syndrome in TBI: A Retrospective Study. Vision Dev & Rehab
2016;2(3):176-84

Visual Midline Shift Syndrome (VMSS)

Tx: Yoked prism

Ex.
Anterior midline shift BD yoked prism
Posterior midline shift BU yoked prism
Right midline shift
Left midline shift

BL yoked prism
BR yoked prism




Visual Motion Sensitivity

» Trial binasal occlusion

» Can evaluate with binasal sector occluder. Ex. Streff
Wedge

Ciuffreda KJ, Yadav NK, Ludlam DP. Binasal Occlusion (BNO), Visual Motion Sensitivity (VMS), and the
Visually-Evoked Potential (VEP) in mild Traumatic Brain Injury and Traumatic Brain Injury
(mTBI/TBI). Brain Sciences. 2017;7(8):98. doi:10.3390/brainsci7080098.

Balance- 3 Contributors

Proprioceptive

* integration of sensory input >motor output

Vestibular Deficits

* Test Dynamic VA

— Assessment of vestibulo-ocular reflex (VOR)
function

—+/- 20 degrees
—~1.5 Hertz
— Test for decrease in VA

MYTH: ROUTINE NEUROIMAGING
IS KEY TO DIAGNOSIS

* CT & MRl is often not diagnostic because the
results are often normal

* Recent Research & Recommendations

— Use concussion recognition tools and best
practices

Determine Need for Neuroimaging

Routine imagine is not recommended

Risk factors that indicate neuroimaging

include:

— Age <2 years old

— Signs and symptoms- vomiting, LOC,
severe/worsening headache, amnesia

— Severe mechanism of Injury

— Hematoma

— Skull fracture

DC Pediatric mTBI Guideline




Use Validated Scales and Assessment
Tools

Acute Concussion Evaluation (ACE)
Concussion Recognition Tool 5 (CRT5)

Sport Concussion Assessment Tool 5t Edition
(SCAT5)

Use Cognitive and Balance Testing

* Standardized Assessment of Concussion (SAC)
* Balance Error Scoring System (BESS)

MYTH: CHILDREN WILL BOUNCE
BACK AND RECOVER QUICKLY

* Children may need prolonged recovery and
can be particularly impacted by the effects of
TBI

* Consider cognitive and developmental impact

Second Impact Syndrome

Occurs when sustains 2nd concussion before
the 1%t has healed

—lIncrease in intracranial pressure
Often fatal!

Affects young athletes

— Therefore, should not return to play until all the
symptoms of the initial concussion are gone

CDC PEDIATRIC mTBI GUIDELINE

Checklist
o




www.cdc.gov/traumaticbraininjury/Pe

diatricmTBIGuideline.html

Overview  ProviderTools ~ Training  Patient and Family Resources

Download tools to help you use the CDC
Pediatric mTBI Guideline recommendations in

your practice.
Checklist on Acute Concussion
Diagnosis and Evaluation (ACE)
Management Forms

=
Download B The ACE (Acute Concussion
Evaluation) forms are patient
assessment tools.

Risk Factors for Poor Prognosis

Factors associated with poor prognosis:

Older age (older children/adolescents) or
Hispanic ethnicity
Lower socio-economic status
History of intracranial injury

+ Premorbid histories of mTBI or increased
pre-injury symptoms

« Neurological or psychiatric disorder

- Learning difficulties or lower cognitive ability
Family and social stressors

DC Pediatric mTBI Guideline

Recovery Time- Counseling

* Most (70%-80%) children with mTBI do not
show significant difficulties that last more
than 1-3 months

* Each child’s recovery from mTBI is unique

CDC Pediatric mTBI Guideline

Recovery Time

* Return to activity/Return to learning
— Rest
* Begin light activity after 2-3 days of rest
— Return to non-sport activities
— Return to play and other physical activity

* Customized to their symptoms

CDC Pediatric mTBI Guideline

When to Refer

* Refer when symptoms do not resolve as
expected after 4-6 weeks

CDC Pediatric mTBI Guideline

Where to Refer

* Acutely worsening symptoms—> consider
neuroimaging

* Chronic headache> multi-disciplinary
evaluation

* Vestibulo-ocular dysfunction=> vestibular
rehabilitation

tric mTBI Guideline




Where to Refer

* Worsening sleep problem-> sleep hygiene,
sleep specialist

 Cognitive impairment—> treatment directed at
etiology, neuropsychological evaluation

Emotional dysfunction=> psychotherapeutic
evaluation and treatment

CDC Pediatric mTBI Guideline

Where to Refer

* “All children with concussion should see their
general practitioner in the event they should
need more emergent care and should be
scheduled for a comprehensive eye examination
to confirm visual capabilities are protected.” -
AOA’s Evidence-Based Clinical Practice Guideline :
Comprehensive Pediatric Eye and Vision
Examination

* Neuro-optometric rehabilitation

CDC Pediatric mTBI Guideline

CDC Resources

* CDC “Guideline to Improve Care of Children with
mTBI”

— www.cdc.gov/features/pediatric-mtbi-guideline

* Resources

— A letter to schools to be filled in by healthcare
providers

— Caring for Your Child’s Concussion (patient discharge
instructions)

— How Can | Help My Child Recover After a Concussion?
(Recovery tips for parents)

Marshall B. Ketchum University

SCHOOL LETTER

Returning to School

After a Concussion

DEAR SCHOOL STAFF:

@ oo

Marshall B. Ketchum University

Marshall B. Ketchum University

CDC Resources

* CDC “Updated Mild Traumatic Brain Injury
Guideline for Adults”

* www.cdc.gov/traumaticbraininjury/pdf/TBI Cl
inicians_Factsheet-a.pdf




Additional Resources Prevention

* www.cdc.gov/headsup/ * Wear a seatbelt

* Wear a helmet and make sure it fits
* Lumba-Brown A, Yeates KO, Sarmiento K, et al. .

Centers for Disease Control and Prevention
Guideline on the Diagnosis and Management -
of Mild Traumatic Brain Injury Among material
Children. JAMA
Pediatr.2018;172(11):e182853.
doi:10.1001/jamapediatrics.2018.2853

Stair safety gates for children
* Ensure playgrounds have shock-absorbing

https://www.ninds.nih.gov/Disorders/Patient-
Caregiver-Education/Hope-Through-Research

Prevention

* Improve lighting

* Remove trip hazards in the hallway

|
+ Nonslip mats and grab bars for older adults Thank you!

* Handrails on stairways
Dr. Rachelle Lin, OD, MS, FAAO

rlin@ketchum.edu

* Balance and strength with regular physical
activity




