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Primary Care OD’s and mTBI’s
May 12, 2021
Ontario Association of
Optometrists
COPE‐‐‐72350‐NO
Dr. DeAnn M. Fitzgerald, OD
• Cedar Rapids, IA 52404
• CR Vision in Motion
• Active Evolution
• drfitz4eyes@hotmail.com
• Eye2brain.org
• Facebook group:
• Train your brain to see again

Personal: Played sports; I was probably ADD. Offered
to go pro—went to optometry school instead—softball
probably got me into optometry school

My Story

Professional: In the community played—umpired
men’s major fast pitch
Community: would always ask my patient’s what they
did
Became involved with Metro Youth Football and
introduced a program that Pop Warner recognized
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5 Common characteristics of concussion/mTBI
•

Caused by a direct or indirect blow to the head,
face,
neck or elsewhere on the body resulting
in “impulsive” forces to the head
• May cause rapid onset of short‐lived neurological
impairments that spontaneously resolve
• May result in neuro‐pathological changes but
clinical symptoms mostly reflect a functional
disturbance
• May or may not involve a LOC and typically results
in common symptoms that follow a sequential
pattern of recovery but in some cases result in
prolonged post concussion symptoms
• No abnormality on standard neuroimaging is
observed
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Diagnosis: Berlin Guidelines 2016
• Suspected concussion with 1 or more of the following:
1) Symptoms – somatic (eg. headache), cognitive (eg. in a
fog), and/or emotional (eg. Lability)
2) Physical signs (eg. LOC, amnesia, neuro deficit)
3) Balance Impairment – (eg. Gait unsteadiness)
4) Behavioural Changes (eg. Irritability)
5) Cognitive impairment (eg. Slowed reaction time)
6) Sleep disturbance (eg. Somnolence, drowsiness)

• Need a detailed concussion history
• Clinical Assessment – SCAT5 and Child SCAT5
*Serial monitoring for deterioration over the first few hours
is necessary

Biomechanics of injury
Vector Forces

• Linear—compression and possible
stretching of neural tissue
Rotational(angular)
an angular acceleration of the head
around the midline axis
more likely to result in a
concussion when the force is
directed laterally
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Neuron during injury…
•
•
•
•
•
•
•

Potassium (K+) rushes out
Calcium (Ca++) rushes in
Glutamate decreases
Blood supply decreases
Glucose decreases
And yet the brain needs the energy to recover
Massive release of neurotransmitters interferes with cell
communication

mTBI vs Concussion
Traumatic Brain Injury Continuum
Concussion

Mild

Moderate Severe

80 %

All concussions are a mTBI but not all mTBI’s
are a concussion
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Acquired brain injury has become recognized throughout the world as a problem of epidemic proportions
and it has became known as the Silent Epidemic.
•
•
•
•
•
•
•
•

•
•
•
•
•
•

Every year in Canada, over 11,000 people die as a result of a Traumatic Brain
Injury
Each year over 6,000 become permanently disabled after a traumatic brain
injury
Acquired brain injury is the leading cause of death and disability for Canadians
under the age 35
Within the next hour, 6 Canadians will suffer a brain injury
An estimated 1.3 million Canadians are living with and an acquired brain injury
Close to 500,000 people in Ontario are living with an acquired brain injury
1 in 10 people will know someone who will suffer a brain injury this year
About 3,000 of these will be left with physical cognitive/and or behavioural
consequences severe enough to prevent them from returning to pre‐injury
lifestyles
465 people suffer a brain injury daily in Canada, this amounts to one person
injured every 3 minutes
The highest incidence of traumatic brain injury are men aged 16‐24, men
experience brain injury twice as often than female
The greatest killer under the age of 45, the greatest disabler under the age 44
and kills more children under the age 20 than any other causes combined
85% of all cyclists deaths in Canada involve a brain injury
1 in 5 sport related injuries are head injuries (concussions)
When injury due to stroke or other non-traumatic causes is included, close to 4% of the
population of Canada live with a brain injury

Adult Guidelines
Available
• Ontario Neurotrauma Foundation
released the 3rd Edition of:
•

• (www.braininjuryguidelings.org)
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Concussions:
signs and symptoms
– A prospective cohort study of 2905 football players from 25 US
colleges was conducted. The most commonly reported symptoms
following concussion:
– Headache (85.2%)
– Dizziness/balance difficulties (77%)
– Feeling cognitively “slowed down” (69.4%)

• There was an association between return to play on the same day
of injury and experience of delayed on‐set of symptoms (3 hours
after injury).‐Guskiewicz, et al, 2003

Most commonly reported symptoms
(Lovell et all 2004)
Symptoms

Percent

#1

Headache

71

#2

Feeling slowed down

58

#3

Difficulty concentrating

57

#4

Dizziness

55

#5

Fogginess

53

#6

Fatigue

50

#7

Visual blurriness/double vision

49

#8

Light sensitivity

47

#9

Memory dysfunction

43

#10

Balance problems

43
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Ocular Motor Dysfunction following mTBI
Capo’‐Aponte et. Al Military Medicine 2012
Type of visual Impairment

%mTBI

%controls

p

Convergence Insufficiency

55%

5%

0.0012

Saccadic Impairment

30%

0%

0.0202

Pursuit Impairment

60%

0%

0.0001

Ocular Misalignments (vertical phoria)

55%

5%

0.0012

Ocular Misalignments (horizontal phoria)

45%

5%

0.0084

Accommodative Dysfunction

65%

15%

0.0031

Common
Visual
Symptoms

• Blurred or fluctuating
vision: Deficits in
accommodation
Deficits in convergence
deficits in VOR/retinal slip
• Double vision: > ½ TBI
patiets see double. Often,
double vision is only present
intermittently and patients
may not even realize that
what they are experiencing
is double vision. One major
cause of double vision
following a concussion is
convergence insufficiency

• Eye tracking deficits:
Difficulties with reading
or computer work is
extremely common
after a concussion. This
is one reason why eye
tracking tests are used
to help diagnose
concussions.
• Light sensitivity: Many
concussion patients will
find that they are
bothered by certain
types of light, even
when indoors.
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Assessment Challenges
• Current return to play
guidelines are not objective
and/or data driven.

– Self‐report of symptoms
often determines
management directives.

Athletes often minimize or hide
symptoms in order to return to
play Warrior mentality
– Guilt related to letting
teammates down
– “Important people will be
watching the next game”

• Athletes do not always
recognize symptoms as
indicative of a concussion

Normal recovery curves

•High School Students average recovery curve 14‐21 days due to
immaturity of the neurologic system (plasticity)
•College and Professional Athletes average recovery curve 7‐10 days
due to more mature neurologic system
86% of concussions resolve in 26 days
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Multiple concussions
•Following first episode of
MTBI athlete is 4X more
likely to experience
another MTBI and 3X
more likely to
experience MTBI in the
same season
•Concept of “Concussion
Threshold”

Biggest concern:
Second impact Syndrome(SIS)
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Factors of Prolonged Recovery
•History of previous mTBI
•History of learning disability /
ADHD
•History of previous visual or
vestibular dysfunction
•History of Psychiatric /
Psychological Dz
•Substance use at time of injury
•Not LOC
•Anterograde / Retrograde
Amnesia
•Dizziness as major initial
symptom
•Prolonged reaction time

mTBI & at Risk populations
• Children & Teenagers (Screenagers) –
brain is still developing (frontal lobe)
*should be able to return to school
successfully first

• Females – evidence still inconclusive
but neck strength may be a risk factor
for injury or severity
• Genetic – some people may be
predisposed

• History of previous
concussion/mTBI**

10

4/28/2021

Think about
a grocery store
or cafeteria…
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Abnormal visual processing affects postural tone
• The individual with a concussion
has a breakdown in the
organization of CNS and
automatic responses, which links
with the preconscious nature of
the visual system: Dorsal stream
• This leads to mal‐adaptation and
nonfunctional responses
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After neurological incident
• Stationary objects appear to move
• Seeing words and print run together
• Intermittent blurring
More interesting
• Attempting to walk on a floor that is tilted
• Having significant difficulties in crowded moving environments
• Are told that their eyes are healthy and that this is not in their eyes
• Anxiety is heightened
• Does this sound a lot like PTVS?PTSD?

Diagnostic Criteria for Post Concussion
Syndrome (PCS) (DSM‐IV)
• Symptoms in 3 or more of the following categories:
–
–
–
–
–
–
–
–

Fatigue
Disordered sleep
Headache
Vertigo or dizziness
Irritability or aggression on little or no provocation
Anxiety, depression or affective instability
Changes in personality
Apathy or lack of spontaneity
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Neurological Exam
• Presence of nystagmus on pursuit testing indicates a central
nervous system problem
• Horizontal and Vertical Eye movements—unable to move with a
single movement can indicate a brainstem problem
• Dizziness and headaches with VOR—is one of the most consistent
physical exam findings in mTBI
• Near Point of convergence—56% of concussed patients have a
receded NPC
• 61% have a reduced accommodation

Diagnostic Criteria for Post Concussion Syndrome
(PCS) (ICD‐10)
• Subjective concentration, memory or
intellectual difficulties without
neuropsychological evidence of marked
impairment
• Reduced alcohol tolerance
• Preoccupation with above symptoms and
fear of brain damage with
hypochondriacal concern and adoption of
sick role
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Post Concussion Syndrome
• Often patients are treated like
they are malingering or have a
mental health disorder
• Some experts report there is no
treatment for PCS
• The ‘paradox’ of mTBI
• Limited understanding of PCS
and its underlying cause and
treatment

mTBI & Mental Subtraction

http://www.ccs.fau.edu/section_links/HBBLv2/Research/MTBI.html
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mTBI & Rt finger sequencing task

http://www.ccs.fau.edu/section_links/HBBLv2/Research/MTBI.html

Initial treatment
•Treatment of
Headaches
•Treatment of Sleep
Disturbance
•Treatment of Nausea
•Treatment of
Dizziness
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Benign neglect is not therapy
• The consensus right now is not to leave them in rest for longer
than 0‐3 days
• Even if symptoms have not fully subsided need to begin
gradual introduction of symptom limiting movement and
symptom limiting cognitive
• Starting as low as 40% or less heart rate—stationary bike,
walking etc.
• Vision/Vestibular/somatosensory exercises

Optometry
•
•
•
•
•

Where do you want to be?
As a well informed parent?
As a community advocate?
Frontline pre and post injury healthcare provider?
Secondary line—assessing the athlete when the symptoms
are not getting better within 21‐30 days
• And maybe your practice does not provide any type of
therapy—then what?
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Optometrist‐Parent
• As a parent having a student‐athlete with a concussion
can be confusing and frustrating
• Symptoms could last 15 minutes—of which studies
have shown that the cognitive decline lasted 7 days
• It’s difficult because the danger is great if they go back
in too early (Second Impact syndrome) and the danger
is great for depression, moodiness, sadness, social
difficulties if they don’t go back in at all

Diagnosis
starts with
suspicion of
injury
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Frontline Optometrist
Providing education and
baseline information

56‐79% of concussed student
athletes will have a receded
NPC

Vestibular‐Ocular motor
dysfunction is the one of the
hallmarks of concussion with
provocation of symptoms (>2
symptoms high specificity and
…. For concussion)

61% of concussed student
athletes will have
accommodative issues

Dizziness present at the time
of injury has been the biggest
predictor of a longer
(protracted) recovery

It’s a brain thang!
• 70% of our brain is dedicated to vision in some fashion
• 80% of all sensory function goes through the eyes
• 90% of individuals that have a concussion will demonstrate 1 or more
ocular difficulties
• If not addressed these ocular difficulties can result in a delayed
recovery
• 40% of individuals will have ocular difficulties longer than 3 months
• Intervention is helpful in ensuring resolution of ocular complaints and
meeting the other trajectories as well
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Why OD’s
• Cognitive issues that linger are showing up as unresolved visual vestibular issues
• Anxiety trajectory is showing as a consequence of unresolved vision vestibular
issues
• Cervical issues are more prevalent then previously reported—unresolved vision
vestibular problems

Summary
• Self reported symptoms
• Oculomotor/vision assessment
• Balance/vestibular assessment
• Reaction time
• Neuropsychological assessment
• A battery of tests possesses the greatest
sensitivity and specificity
• When managing concussed
athletes/patients
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Stats
• KD + BESS + SCAT5= 100% diagnosis of concussion
• Receded NPC occurs 55%‐61% in concussed student athletes
• Decrease in accommodation 65% ‐69%
• 91% of mTBI will have a prefrontal cortex affect
• Concussion + No solution = Hysteria
• There is a solution—sports vision performance—it can help
“hardwire” (Clark 2015)
• Our core of sports vision performance is DynaVision + Neurotracker
• Visuo‐spatial with eye/hand

• Up to 7 days of cognitive decline—takes 5 days
for the production of ATP(energy) to get back to
normal levels
• Up to 30 days of gait disorder—forceplate exam is
essential to look for center of mass and sway—
assessing gait‐‐ reduced step stride, reduced arm
swing

What we know

• Within 5‐15 minutes of a neurodegenerative
accident—the blood brain barrier (BBB) opens up
and the gut barrier opens up in a survival mode
• The autonomic nervous system goes into fight or
flight—sympathetic mode
• If the athlete (0‐100 years of age) has an
underlying issue—and it has been a low burning
ember—the concussion is like gasoline on that
ember
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Symptom Reduction ‐ Quiet the NOISE!!!!!!
Limit stimulating
environments and use
strategies to help tolerance
• Visual –sunglasses,
binasal occlusion,
blinders, screen
modifications, hat with a
brim
• Auditory – musician’s
earplugs, gregorian
chants, brown noise

Take breaks to recharge
brain

Treat sleep disturbance

• Planning & Pacing
activities
• Palming, mindfulness
• Restful activities

• Sleep hygiene, melatonin,
amitriptylline, morning
light

•

Start with suspicion/evidence of an injury

•

Mechanism of injury – initial symptoms

•

Get baseline data if available

•

What are their symptoms and provocative
activities

•

Changes in balance/motor function(30 days)

•

History of previous injury ‐ recovery time?

•

Medical history – Mental health, ADHD,
Migraines

•

We make our office available to see

•

Diagnosis of Concussion –
What I look for

them immediately.

• Build your team—who will help you with
these patients
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Our Assessment
• Eye Tracking:
•
•
•
•

• Functional Exam:

RightEye
KD
NSUCO,DEM
VOMS—covers pursuits, saccades,
NPC, VOR, VMS

• Structure Exam:
•
•
•
•
•
•

• Dynamic VA ( if they are not
extremely symptomatic)
• Balance – Forceplate/BESS/Sway
• ImPACT/Cognivue/CNS Vital Signs
• Dynavision,SVI,Senaptic
• NeuroTracker

VA—refraction‐‐always
Pupils
Cranial nerve exam
Vestibular exam
VF/OCT of the optic nerve/IOP
Optos

Best practices
Baselines/Post injury tests are:
• Vision
• Vestibular
• Balance/Gait
• Cognition
• Reaction time
• This is a “TEAM” effort
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Concussion
• 80‐90% of all concussions will resolve within 26 days
• REST is the hallmark for allowing the concussion to heal—physical
and cognitive
• CT SCAN low dose radiation is generally now what is done in the ER
• NO internet, TV, loud sounds, bright lights, etc, no going to the mall
• Within in 24‐72 hours of concussion—the student‐athlete emerges
from their injury

Conclusion
• Optometry is an important element to the diagnosis,
management and treatment
• Concussion is a multilayered public health epidemic
• It takes a “TEAM”
• Symptoms, Cognitive, Balance and Vision are the major parts
to diagnosing, treating and managing concussion
• If you do not do therapy and do not want to, find someone in
your area to refer to
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Cases
16 year old soccer player. She and the opponent
went for the ball. The opponent did a high kick and
kicked her in the fasce just above the right superior
brow. She presented the next day—fogy brain, poor
memory hard time reading, light sensitive—and a
string of something in her vision.
VA OD 20/20 no rx
OS 20/20 no rx
Mild traumatic iritis OD
DFE showed no tear in the retina but retina
commotio with vitreous heme.
No driving, limited electronics. RTC in 24 hours.

Even 24 hours later, limited electronics,
asked her how she is sleeping, light
sensitivity less, sound sensitivity less.
DFE exam shows the commotio better
vitreous heme better. Still not released
to anything but school.Saw her 4 days
later better—still some blood in the
posterior chamber—now working on
getting her back to working out.
She will need to be 3‐4 weeks out from
the vitreous injury before she can start
working out other than mild exercise—
stationary bike, walking, etc
If returned in time for the season—she
has been out 4 weeks—within 3 days
of no workouts she is already not fit!
Will need to get her back in athletic
shape
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Post COVID trouble with staying focused
• Having trouble with
concentration, reading, and
seems edgy
• Suggested a therapy for
improvement on those things.
• Post COVID

Focus better, work performance better
• This is after just 2 weeks of
therapy with diet, exercise and
eye movement therapy
• Decided she was better took a
break
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Stress and fatigue
• Took a break for about 3 months
was noticing trouble decided to
come back in.
• Wanted to continue therapy a
little longer
• Notices the lack of improvement

Having trouble reading and driving
• This person presented to clinic
with complaint of trouble reading
and seeing comfortably
• No glasses 72 years old
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Just prescribed Glasses
•
•
•
•

I found his prescription
I have a lab4
Manufactured them sam day
This is with the correct glasses are

• This patient is diagnosed with did show
some Parkingsonium like affects
• Watch and refer to GO

We are building this plane as we are flying it!
T
H
A
N
K
Y
O
U
!

28

