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The Traumatic Brain Injury Continuum
of Care

Rehab Education Lecture Series

Thursday, December 8, 2022
Dr. Natasha Mehta and Jodi A. Renard, PT, DPT, C/NDT, CBIS
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Learning Objectives

1. ldentify key assessments for Traumatic Brain Injury Categorization and
understand prognosis based on this categorization.

2. ldentify diagnosis complications and symptom management options from
a medical perspective.

3. Demonstrate knowledge of referral patterns and treatment options for
traumatic brain injury management.

4. Demonstrate knowledge of signs and symptoms that may complicate or
prolong recovery.
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Agenda

COURSE AGENDA (timeline):
I TBI Classification (30 min)

a.  Definition

b.  Predictors

c.  Prevalence
d.  Risk of untreated diagnostic pitfalls

B Pathophysiology of common symptoms (40 min)
a. Headache

b.  Sleep

c.  Fatigue

d.  Mood

e. Dysautonomia

f.  Sensory dysfunction

I Referral patterns and rehab trajectory (20 min)
a. PostAcute
b.  Specialists
c.  Worker’s Compensation impact

8 Symptom Management and Chronic Medical Management (30 min)
a. Pacing
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Definition of traumatic brain injury

« According to the National Head Injury Foundation

— Traumatic head injury is an insult to the brain, not of a
degenerative or congenital nature but caused by an
external physical force [to the head or body], that may
produce a diminished or altered state of consciousness,
which results in impairments of cognitive abilities or
physical functions. It can also result in the disturbance
of behavioral or emotional functioning. These
impairments may be either temporary or permanent and
cause partial or total functional disability or
psychosocial maladjustment.
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Prevalence and causes

* There were approximately 223,135
TBI-related hospitalizations in 2019*

z
3

of TBI-related H by Age
Mechanism — United States, 2006-2010

T
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and 64,362 TBI-related deaths in - .
2020.1 - —
— This represents more than 611 | —
TBI-related hospitalizations and . | - — A
176 TBI-related deaths per day. o o i —
— These estimates do not include - [ ]
the many TBIs that are only ”
geated in the emergency "
epartment, primary care, 1o . .
urgent care, or those that go m ’ w— N NN

untreated.?

istics: Mortality Data on CDC WONDER. Accessed [ Motor Vehicle Trafic [l Falls B Assauit

[ struck by/Against [l AlOther Causes [l Unknown

S

BELIEVE IN WE™ T2 OhioHealth

TBI Model Systems (1989-2011)

+ +“Model systems pool information and conduct research intended to
improve the long-term functional, vocational, cognitive, and quality-of-
life outcomes in individuals with TBI, SCI, or burn injury.”

+Males > Females (2.5:1)

+16-25 yo, and >65 yo (bimodal age distribution)
+Caucasian > African American > Hispanic > Asian
+Single > married > divorced > widowed/separated
+Education: 64% high school level or less
+Employment: 62% employed at time of injury

+Many injuries related to alcohol (46%), and increased risk of
recurrence

S
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https://wonder.cdc.gov/mcd.html
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Effects

RaresofTBIrreIatedEmelgen::itD;psatr::::n;:uii\i;,;c:pltallzallcns,am!Dealhsf ° According to-the Natlona-l
;= Center for Injury Prevention
g = and Control Statistics (2006)
: ™ — 5.3 million people in the US
g ./»—/4\\/ with TBI related disability
- f\‘\/ (2006)

5 L — Economic impact:
g - + 60.4 billion in 2000
i * 76.5 billion in 2010
P — 80-90% of injuries are
E classified as mild

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
=8-Total —&—ED Visits —#—Hospitalizations Deaths e
.;—,.#':
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TBlI SEVERITY GRADING

Imaging pOSitiVe7 Classification System For Traumatic Brain Injury

Duration Of Glasgow Coma | Post-Traumatic

- MI|C| Complicated or worse Unconsciousness Scale Amnesia
Mild <30 Minutes 13-15 <24 Hours

Classification

Moderate 30 Minutes-24 Hours 9-12 1-7 Days

Severe >24 Hours 3-8 >7 Days

Concussion is a type of mild TBI with no LOC
or transient alteration of consciousness and

no positive imaging correlates.



https://www.cdc.gov/traumaticbraininjury/data/rates.html
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DETERMINING POST TRAUMATIC AMNESIA

Key: I=sportaneousires recsll
2=logical cuing
T=multiple choice, phonermic cuing
‘D=unable, incorrect, inappropriate

The Orientation Log (O-Log)

Patient Name:

The Galveston Orientation and Amnesia Tesl (GOAT)

Date

Time

city

Kind of
Place

Name of
Haspital

Clock Time

Eticlogyl
Event

Pathalogy

Deficits.

>25 on 2 consecutive days

Qeion ™
i o rame? 12| Vst g b st rame and smame.
Hiten wereyou b T4 Vst grveday, i o year
e o b 15[ Tom st
Tl
won 15 | st greactu .
. 1| st o s e v
e wers you aEmiind o B hspar? 15 [0
Fow 30 s ge bere? 15| Mate of arsger.
WAL 7 5 v 0 e e 15 | A7y pauscis seent s suicant rcond
ey 0
Can o gveseme dtal” 15| Vst gre ettt
< s & e ecant
e
W o i 15| 1o s hat o v, .
Wil sy ot w8 17 13| 1o mnch iy e, o
Wi sy f e i 7 i he el 5 i
e ma o 115 5ot wwch morm wor e
i e yor? T | 10 o cacn year oo
Term o
100-toal sror Can'be 8 mgatve manie
TE100 = Hermal
0675 = Bonderine
<86 = mpaired

>75 on 2 consecutive days

anchos Los Amigos Levels

Also known as Level
of Cognitive
Functioning Scale
(LCFS)

Worst score over past
24 hours

Inter-provider
communication tool

Rancho Los Amigos Levels of Cognitive Functioning

Level Cognitive and behavioural description

1 Unresponsive to stimuli: no response

n Generalised response: non-specific, inconsistent,
and non-purposeful reaction o stimuli

I Lacalised response: respanse directly related to type
of stimulus but still inconsistent or delayed

w Confused-agitated: response verely

confused, may be aggressive

v Confused-inappropriate: some response to simple
commands, but confusion with more complex
commands; high level of distractibility

VI Confused-appropriate: response more goal directed
but needs cues

VIl Automatic-appropriate: response rabot-like,

fudgement and problem-solving lacking

priate {with standby assist

vt .
response adequate to familiar tasks, but subtle

impairments require standby assistance with
acknowledging other people’s needs and
perspectives, modifying plans

X Purposeful-appropriate (with standby assistance on
request): responds effectively to familiar situations
but generally needs cues to anticipate problems and
adjust performance; low frustration tolerance possible

X Purp ppropriate (modifiecd
responds adequately to multiple tasks but may
need more time or periodic breaks; independently
employs cognitive compensatory strategies and
adjusts tasks as needed

OhioHealth
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TBIl continuum

>Increased likelihood of focal damage

Epidural

Subarachnoid
axonal Subdural

injury
" Traumatic brain
I Diffuse }— ——o— —' Focal H Haematoma |

| Blast |’
Abusive head PENEUEU”E Intraventricular

trauma/shaken baby
syndrome

Intracerebral/intraparenchymal |

Trends in Neurosciences
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+Shock-wave injuries
+Impact -> shock waves
+Vibration/resonance of skull afterimpact ->
bruising/contusions
+Acceleration/deceleration injuries
+Antero-posterior deceleration (swings

cerebrum on the brain stem,
stretching/twisting)

P R | M A R Y | N J U R Y +Rotational acceleration (stretches connections

b/w 2 hemispheres)

hetpuandfonline.comibij
ISSN: 0269-9052 (printl, 1362-301X (electronic)

RAIN
INJURY  comant

REVIEW ARTICLE

Eary Online: 1
LLC. 0k 1 10002699082 2016 1192683

Traumatic brain injury: The first 15 milliseconds

Graham Martin

Accident Compensation Corporation of New Zealand, Wellington, New Zealand
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- Cascade of biochemical, cellular, and
molecular events.

- Includes both endogenous evolution of
damage within the brain + the effects of
secondary extracerebral insults

S E C 0 NDARY (hypotension, hypoxemia)
INJURY

Structural axonal injury
Secondary axotomy
Neurofilament compactian
Microtubule fracture

Axonal transport impairment

Cell autonomaus death pathways
Acute axanal degeneration
Wiallerian degeneration

Excitotoxicity and calcium flux

Dying back pathelogy | Reactive oxygen and nitrogen species
Neuroinflammation Crrmin e i Toxic proteinopathies
Cytokine and chemokine release o i/ Amyloid B
Phagocytosis and phagoplosis injury Tau
TOP 43

Functional impairment
Network dysfunction
Impaired brain region connectivity

Other processes
Autophagy
Apoptosis

Nec

Reactive oxygen species
Mitechondrial permeability pore

Cerel lood flow dysregulation
Cerebral edema

Epigenetic changes.

Cerebral infarction/stroke

Trends in Neurosciences
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COMBATING SECONDARY INJURY

Prevention of secondary cerebral insults - Neuro-protection
« ICU, pressure monitoring, etc «  Translational research needed

Optimization of autoregulation based on Attempt to modulate secondary injury
physiological parameters pathways

Managing extra-cerebral insults (hypoxia, Ex. Minodoxil, cyclosporine, progesterone,
systemic inflammation, sodium imbalance, statins, steroids. No benefit or detrimental.

anemia) .  DJ, Faden Al Ne on fortra

s Ph

Treatment of vasospasm if present
Nutrition:
Early seizure prevention (AED x 7 days)

+ Omega 3, Bvitamins
« If deficient: zinc, vit D, vit C

«  ?BCAAs or early ketosis
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BRAIN 155: 0303 203 ot 1963 30 (lcronic informa
INJURY ot healthcare

REVIEW

Neurochemical cascade of concussion

Matthew P. MacFarlane'? & Thomas C. Glenn

12. PATHOBIOLOGY OF SECONDARY BRAIN INJURY

<:| L g " |

Secondary injury is also
seen (pre-clinically) after a
concussion.

y I L.
Lo

FIGURE 12-1 Categories of mechanisms proposed to t

death cascades; (b) cerebral swe

TBIl continuum

Diffuse injury ---------=-==mmemmm e >Increased likelihood of focal damage

Epidural

]
o Diffuse Concussion
By definition & axonal Subdural

mechanism: injury

ALL traumatic [ piffuse | Tr:j’:w'"zﬂg:;':;g —{ Focal |—] Haematoma |

brain injuries | A -
. ast
are diffuse.
Abusive head Penetrating Intraventricular

trauma/shaken baby
syndrome

| Intracerebral/intraparenchymal |

Trends in Neurosciences
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ESTIMATING RECOVERY TIMELINE

Mild TBI --> days to weeks

Mild complicated to moderate TBI --> weeks to months

Severe TBI --> months to years

Disorders of consciousness

- Coma
« Unresponsive wakefulness ("vegetative state")
« Minimally conscious state (+ or -)

« JFK Coma Recovery Scale — Revised
— 23 items that comprise six subscales addressing auditory,
visual, motor, oromotor, communication and arousal functions.
— Spanish, Italian, German, French, Dutch and Norwegian
translations of the CRS-R are available.

4l
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GLASCOW OUTCOME SCALE

Interpretation
1 = Dead Dead
2 = Vegetative state 2 = Vegerative state Absence of awareness of self and environmen

3 = Severe disabilicy 3 = Lower severe disability Needs full assistance in ADL
4 = Upper severe disability Needs partial assistance in ADL
4 = Moderate disability 5 = Lower moderate disability Independent, but cannort resume work/school
or all previous social activities
6 = Upper moderate disability =~ Some disability exists, but can partly resume

work or previous activities
5 = Good recovery 7 = Lower good recovery Minor physical or mental deficits thar affects
daily life
8 = Upper good recovery Full recovery or minor symptoms that do not
affect daily life

ADL = activities of daily living.

Function a re Traumatic in Injur, and Structural Brain Ci
-oul

« Many relevant studies do not directly address
issues of prognosis and have limited clinical utility.

THRE S H 0 LD « Threshold values are values of predictor variable
above or below which a particular outcome was

VALUES especially unlikely.

+ Ex. Post traumatic amnesia for more than three
months makes good recovery unlikely.

20
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SYNOPSIS OF THRESHOLD VALUES

MRI in first 2-8 weeks: depth of lesion is associated with worse outcome. Bilateral brainstem lesions =
good recovery very unlikely.

Initial CTH: presence of SAH, cisternal effacement, significant midline shift, EDH or SDH are all associated
with worse outcomes however more specific conclusions cannot be drawn.

Initial GCS: Lower scores associated with worse outcomes, but no specific conclusions can be drawn.

Length of coma (as measured by time to follow commands): Good recovery unlikely if greater than 4
weeks. (Severe disability unlikely if less than 2 weeks - mixed data).

Post traumatic amnesia: Severe disability unlikely if less than 2 months. Good recovery unlikely
when greater than 3 months.

Age: Good recovery after severe TBI unlikely if older than 65 (mixed data)

Zasler, et al. Brain Injury
Medicine.

LET'S TALK CONCUSSION.

"It is time to stop using the term concussion as it has no clear definition and no pathological meaning. This
confusion is increasingly problematic as the management of ‘concussed’ individuals is a pressing concern.
Historically, it has been used to describe patients briefly disabled following a head injury, with the
assumption that this was due to a transient disorder of brain function without long-term sequelae.
However, the symptoms of concussion are highly variable in duration, and can persist for many years with
no reliable early predictors of outcome. Using vague terminology for post-traumatic problems leads to
misconceptions and biases in the diagnostic process, producing uninterpretable science, poor clinical
guidelines and confused policy. We propose that the term concussion should be avoided. Instead
neurologists and other healthcare professionals should classify the severity of traumatic brain injury and
then attempt to precisely diagnose the underlying cause of post-traumatic symptoms."

Sharp DJ, Jenkins PO. Concussion is confusing us all. Practical Neurology 2015;15:172-186.

The public is confused. Stop using the word concussion to describe all TBI or symptoms aftera TBI.

12/5/2022

11
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» Still controversial nomenclature.

+ "Persistent symptoms after ___"or

"Prolonged symptoms after ____

+ Having persistent symptoms > 3 months
after a concussion is uncommon when
"POST considering the entire unselected

CONCUSSION population of people who sustain this
SYNDROME™"

injury.

» Cannot assume symptoms reported
months to years later are directly
associated with brain damage. Likely
multifactorial comorbid factors, and rarely
occurs without these factors.

Carroll LJ, Cassidy JD, Peloso PM, et al. Prognosis for mild traumatic brain injury: results of a WHO Collaborating Centre Task Force on Mild Traumatic Brain
Injury. J Rehabil Med. 2004;(suppl 43):84-105.
Zasler et al. Brain Injury Medicine. Conceptualizing outcome from mild traumatic brain injury. Pp 471-489

23

Original Investigation | Neurology # Journal of Neuratrauma » Vol. 37,212 > Original Articles
December 22, 2020 . . . .
Assaciation of Optical Coherence Tomography With Alterations in Plasma microRNA and Protein
Longitudinal Neurodegeneration in Veterans With Levels in War Veterans with Chronic Mild
Chronic Mild Traumatic Brain Injury Traumatic Brain Injury

h | Published: 30 July 2020
Cerebral perfusion disturbances in chronic mild

traumatic brain injury correlate with psychoemotional
outcomes

030824, dol:10.1007 Jamanetworkopen. 2020.3(

Metric: Original Articles

A Joumal of Ney a > Val.32,No.16 > Original Articles

Abnormal White Matter Blood-Oxygen-Level- Gait Performance in People with Symptomatic,

Dependent Signals in Chronic Mild Traumatic Chronic Mild Traumatic Brain |njury
Brain |njll|'¥ Douglas N. Martini =3, Lucy Parrington, Samuel Stuart, Peter C. Fino, and Laurie A. King

Published Online: 31 Dec 2020 | https://doi.org/10.1089/neu.2020.6986

Published Online: 29 Jul 201 0i.01g/10.1089/neu.2014.3547
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Signs and Symptoms

St

BELIEVE IN WE™ I & OhioHealth

Headache

Blurred or Double
Vision
Nausea or Vomiting

Dizziness

Sensitivity to Light
Sensitivity to noise or
ringing in ears

Tired or lack of energy

Unsteady or poor
coordination

26

Confusion
Disorientation

Loss of memory
“amnesia”

Blank stares

Glassy eyed

Poor attention span or
concentration

Taking more time to
think

Difficulty remembering
recent events or new
information

Unable to tolerate busy
environments

Feeling “in a fog” or
“dazed”

Irritability
Loses temper
Sadness or depression

More emotional

Crying episodes

Lack of motivation

Nervous or anxious

Personality change

Change in sexual drive

Sleeping more during
daytime

Unable to fall asleep

Unable to stay asleep

Sleep schedule change
Sleeping less hours per
day

Falling asleep suddenly
during day

Extreme sleepiness

13
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Assessment tools

« Common Concussion symptom « Pitfalls:
scales — Using a "concussion" symptom scale
— Rivermead Post Concussion for all TBIs
Symptoms Questionnaire (RPCS) — Do not fully capture the nature of
— Post Concussion Symptom Scale subtype symptoms & associated
(PCSS) conditions
— Graded Symptom Checklist (GSC) — Scores reflect the subjective burden
— Sports Concussion Assessment Tool of symptoms rather than
—5th edition (SCAT-5) providing obéecrt‘lve values Ito t:jend.
. + EX. Headache consistently 6 does not
— Concussion Symptom Inventory capture frequency, intensity, duration,
(s and type of headache.

— Post Concussion Symptom Inventory
— Parent (PCSI-P)
. . Lumba-brown et al. Representation of concussion subtypes in common
- ACUte COnCuSSlOn EVaIuathn postconcussion symptom-rating scales. Concussion. Vol 4, No 3. 1 Nov

. 2019https://doi.ora/10.2217/cnc-2019-0005
— Health and Behavior Inventory (HBI

BELIEVE IN WE™ ;_;f:%j OhioHealth
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ldentifying Primary Concussion or TBI Subtype

Cognitive/Fatigue

Post-
traumatic
Headache

ML

BELIEVE IN WE™ 3. == OhioHealth
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SYMPTOM-BASED
TREATMENT

Ontario Neurotrauma Foundation

Anxiety/
depression

(ONF) recommends prioritizing: Headache

« Ifthese are treated, can bring about
improvement in other symptoms (fatigue,

difficulty concentrating, irritability) TeemiE

29

Headache

BELIEVE IN WE™ T =2 OhioHealth
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Post traumatic headache

* |Intracranial: the dura and venous

sinuses are the most pain-sensitive
intracranial structures.

« Extracranial: skin, nerves,

muscles, periosteum, sinuses,
cervical joints/facets, TMJ.

 Peripheral nociception: e
Unmyelinated C and myelinated AA = g Sromal:
afferent neurons with bodies in DRG ' | cospinaln.
of upper 3 cervical segments -
> trigeminal nerve -> central pain
processing pathways

S
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Clinical approach to post traumatic

headache (PTH)
» Classify type of * Migraine
headache based on « Tension

International Headache

Society classification. Cervicogenic

* Neuralgia

* Cluster and paroxysmal
hemicrania

* Medication overuse
headache

S
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PTH treatments

*  Non-pharmacologic *  Pharmacologic:
— Therapy — Topical analgesics
— Modalities — Abortive:
— Biofeedback * NSAIDs (< 8 days per month after 3
— Cognitive Behavioral Therapy . 'InjriC)pr:teI11n55)
— Acupuncture +  CGRP receptor antagonists
— Massage +  Muscle relaxers
— Chiropractic — Preventative
— Lifestyle modification + Beta blockers

« Calcium channel blockers
Antidepressants
« Anticonvulsants
CGRP receptor antagonists
Injections
* Nerve blocks
Botox for chronic migraine

BELIEVE IN WE™ ;_;f:%i‘- OhioHealth

33

Red Flags

. dSlcf)_w_venous bleed/SDH: Progressive worsening in headache with or without new neurological
eficits.

»  Obstructive Hydrocephalus: Rare. Headache, nausea, vomiting, papilledema, incontinence.

»  Normal pressure hydrocephalus: gait disturbance, cognitive decline, incontinence. Headache is often
late symptom.

+  Tension pneumocephalus: ball-valve air entering subdural space (must differentiate from non-tension
pneumocephalus), neurosurgical emergency.

*  Low pressure headache: worse within 15 minutes of sitting or standing, improved with lying down
—  CSF leaks, shunt over drainage, lumbar puncture headaches, and syndrome of the Trephined

»  Carotid cavernous fistulas (CCFs): decreased vision, conjunctival chemosis,
external ophthalmoplegia, and proptosis.

«  Cavernous sinus thrombosis (CST): headache + cranial nerve findings should be evaluated for CST.

»  Carotid artery dissection (CAD): headache, unilateral pulsatile tinnitus, partial Horner's syndrome,
amaurosis fugax (temporary loss of vision in ipsilateral eye).

. Ictal headaches: associated with seizures

ML
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Purpose of Sleep

* Restoration of biochemical/cellular substrate
— Depleted substrate are replenished during sleep

— Slow Wave Sleep is associated with the release of Growth Hormone -
promoting protein synthesis, anabolism, and cell repair

— Potential immmune system enhancement
* Restoration of Synaptic Integrity and Responsiveness

— Restoration of neurotransmitters (repletion of depleted aminergic and
cholinergic substrates)

— Restoration of synaptic integrity (receptor sensitivity)
+ Sleep Facilitates the Process of Memory/Learning

— Info storage, organization, and coordination for future recall, and integration
with other stored data

S

BELIEVE IN WE™ T =2 OhioHealth

36

18



12/5/2022

Glymphatic
system

* So named due to dependence on
glial cells (non-neuronal support
cells) and similarity in function to
the lymphatic system

* Note: the brain does have
conventional lymphatic
vessels (dural sinus and
meningeal)

* CSF -> arterial paravascular
space -> CSF + interstitial fluid +

Para-arterial
CSF influx

i
!g Para-

venous

l efflux

parenchymal solutes -> venous T AP & S | S I £ 80
SyStem vascular SN “Waste ) - 4 .. Lyphatic
endfeet (4 o < R - a system
* Helps recycle the parenchymal
Space https://svn.bmj.com/content/4/2/75
* Increases during Slow Wave
Sleep

BELIEVE IN WE™ I, OhioHealth
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Memory and Recall

* Proposed association of sleep stages with memory and recall
* Non-REM (more specifically, Slow Wave Sleep):

— Specific ordered replay of day’s events (hippocampus to
cortex)

— Potentially facilitates organization, integration, and later
recall.

* REM
— Random replay of events
— May enhance associations, new solutions and thus _
increasing creativity, innovation, and problem solving skills

S

BELIEVE IN WE™ 322 OhioHealth
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Sleep Disturbance after TBI

« Disruption of normal sleep by time after injury:
— Acutely after injury which is related to injury severity

Chronic phase

« Categories of primary sleep disorders:

Insomnia
« Difficulty in initiating or maintaining sleep
Hypersomnia
» Excessive daytime sleepiness
Circadian Rhythm Sleep Disorders
+ Displacement of sleep form its original circadian pattern
Narcolepsy
Sleep-related Breathing Disorders

S
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Prevalence of Sleep Disorder after TBI

» QOverall, 50% of people suffered from some form of
sleep disturbance after a TBI and 25-29% had a
diagnosed sleep disorder (insomnia, hypersomnia,
apnea)?!

 In another study, ~70% of patients with moderate to
severe TBI patients in IPR were found to have
disrupted nighttime sleep?

1.Mathias, J. L., and P. K. Alvaro. "Prevalence of sleep disturbances, disorders, and problems following traumatic brain injury: a meta-
analysis." Sleep medicine 13.7 (2012): 898-905.

2.Makley, Michael J., et al. "Return of memory and sleep efficiency following moderate to severe closed head injury." Neurorehabilitation
and neural repair 23.4 (2009): 320-326.

S
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Associated problems with sleep
disturbance

« Cognitive impairment
— PTA clears as sleep efficiency improved
— Poor attention and carryover
« Behavioral disruption
+ Emotional changes
— Elevated anxiety scores in those having difficulty initiating sleep
— High depression scores in those difficulty staying asleep

Makley, Michael J., et al. "Return of memory and sleep efficiency following moderate to
severe closed head injury." Neurorehabilitation and neural repair 23.4 (2009): 320-326.

S
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Sleep treatments

* Non-pharmacologic * Pharmacologic:
— Lifestyle modification — Melatonin
— Meditation — Magnesium
— Mindfulness and — Antidepressants
gratitude — Hypnotics
— Biofeedback — Stimulants

— Cognitive Behavioral
Therapy-Insomnia (CBT-
| .

S
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CYCLE OF STIMULATING THE ENDOGENOUS OSCILLATORS

Inputs Modifiers

Light (intensity) Pupillary reflex

Light (wavelength) ﬁ Sunglasses

Food (carbohydrates) PER & CRY SNPs

Fluids (osmolality) Cutaneous fat stores

Ambient temperature Vascular tone (NO, E2, Na)

i ¥

Alertness Operators

Kinetic activity Core body temperature (CBT)

Sleep h Melatonin

Food seeking Cortisol Kelly J., Shull J. Foundations of
Pecison Cuareous bod o
Strength Edition
Graphic 8.3 [8]

BELIEVE IN WE™ ;_;f:%_f OhioHealth
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Mood

ML
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Neuro-pathophysiology of mood
after TBI

* Vulnerability of frontal/temporal/occipital lobes,
corpus callosum, rostral brainstem and sub-
frontal white matter to primary injury.

» Disproportionate effect of secondary injury on
regions like the hippocampus.

* Neurotransmitter dysfunction
(catecholamines, acetylcholine, serotonin)

BELIEVE IN WE™ ;_;f:%;E OhioHealth
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Neuro-pathophysiology of mood
after TBI

* Mood dysfunction is not due to one particular
region or one particular neurotransmitter.

* Three major circuits contribute, employing
multiple brain regions and neurotransmitter
receptors:

— Dorsolateral frontal-subcortical circuit
— Lateral orbitofrontal-subcortical circuit
— Anterior cingulate-subcortical circuit

L

BELIEVE IN WE™ T2 OhioHealth
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Prevalence

* Roughly 50% of people develop a new axis 1
disorder after TBI (Koponen et al).

— Most common diagnosis are depression, substance
use, and anxiety.

« Can happen both with and without a personal or
family history.
* Risk may be associated with severity.

BELIEVE IN WE™ ;_;f:%;E OhioHealth

Psychosis

* Relatively rare complication after TBI.

« Patient's typically have a personal history or were
otherwise predisposed (ex. Genetic
predisposition, substance use, left-temporal
epilepsy).

* While in the hospital, consider delirium.

S
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Mood treatments

* Non-pharmacologic * Pharmacologic:
— Counseling — Antidepressants
* Many styles, may need to — Anxiolytics

try different approaches . .

or therapists. — Antipsychotics
— Meditation _
— Mindfulness & gratitude — Try to address multiple
— Biofeedback Symptoms at once

— Lifestyle (alcohol (sleep, pain, etc)

cessation, dietary

BELIEVE IN WE~ é_;":a!;:t OhioHealth
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SYMPTOM-BASED
TREATMENT

« Ontario Neurotrauma Foundation

Anxiety/
depression

(ONF) recommends prioritizing: Headache

- Ifthese are treated, can bring about
improvement in other symptoms (fatigue,

difficulty concentrating, irritability) FeEmTE

50
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Cognitive dysfunction after TBI

* Irreversible * Reversible
— TBI — Headache
— Genetic predisposition — Pain
for dementia (ApoE4) — Mood disorder

— Sleep disorder

BELIEVE IN WE™ ;_;f:%j OhioHealth
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Fatigue

BELIEVE IN WE™ ;_';’E%_E OhioHealth
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Post traumatic brain injury fatigue

(PTB IF)
Can have multifactorial An awareness of a negative
causes OR occur in balance between available
isolation energy and the mental and

- No universally accepted physical requirement of
definition activities.

< Common

- Can happen at any degree
of severity

— More common to persist
after severe TBI.

=L

12/5/2022
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PTBIF is NOT

« Chronic fatigue * Excessive daytime
syndrome sleepiness (EDS):

— Has several criteria + — EDS responds
cognitive impairment appropriately to rest.
and/or orthostatic — Difficulty maintaining
intolerance wakefulness.

2l
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Behaviors:

* Avoid certain activities
: B s v
* Cancel social occasions

] * Seek rest (naps, increased time in bed)

. ™
Consequences:

* Loss of sources of gratification — Inactivity
* Social isolation

« Loss of source of pleasure

* Loss of alternative ways to rest
* Frustration, depression

* Physical deconditioning

* Dissatisfaction in relationships
* Decrease of motivation

* Sleep disturbances

Ripley et al, 2020

S
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PTBIF pathophysiology

» Central fatigue * Peripheral fatigue
— Inability to maintain — Impaired mobility and
focused attention reduced exercise

- Dysfunction of tolerance.

supratentorial — Metabolic or physical
structures limitation in muscle

) ) function.
involved in
mentation

S
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PTBIF causes

* Multiple anatomic areas

Giza et al, 2014

Neurometabolic Cascade

implicated

— reticular activating system, N .
ventromedial prefrontal 400 !\ T
cortex, corticostriatal network, Potassium

300

frontocerebellar dissociation,
white matter distruption

* Chronic metabolic

% of normal

Calcium

200 Glutamate \(

_Glucose

depression 1°°|o...3< : 7
iy ) 50 :
— Initially after TBI, there’s a ol l’ P 0T
hypermetabolic period Cerebral Blood Flow

FIGURE 1. Time course of the neurometabolic caseade of concussion.
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PTBIF Is a diagnosis of exclusion

- Comorbidities to - Evaluation:
consider: — Thorough history and
— Medical issues examination
— Medications — No universally accepted

fatigue scale but there
are several available.

— Labs if indicated

— Sleep
— Deconditioning

— Neuroendocrine
dysfunction

— Mood disturbance

S
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PTBIF treatments

* Non-pharmacologic * Pharmacologic:
— Pacing — Stimulants
— Energy conservation — Activating
— Sleep hygiene antidepressants
— Diet
— Exercise (sub-symptom
threshold)
— ?blue light therapy

BELIEVE IN WE™ ;_;f:%j OhioHealth
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Dysautonomia

impaired pupil response Q MR £
(uncomfortable in bright light) VEURULL
difficulty with vision migraine, cognitive

deficits, brain fog &

mental clouding
ECRETON /
difficulty sweating, tearing i EE
and other fluid production JLMON/
(dry eyes, dry mouth, —___~' | shortness of breath

difficulty swallowing, dry skin) m— __— easily winded

T N difficulty breathing
TROTA ) ) @
1R01 V | | T e
,*.‘(i N NI .

nausea, vomiting, diarrhea, —
constipation, abdominal
pain, reflux, heartburn,
impaired motility

palpitations, chest discomfort
high heart rate (tachycardia)
low heart rate (bradycardia)
high or low blood pressure
- e I "\ 2bnormal blood vessel functioning
Symptoms catge LAvE ] \ blood pooling

SUDDEN M vl '\
unpredictab|e Vi ‘ v
N onset [ ) difficulty with urine

retention and/or excretion

IC INTOLERAN(
difficulty standing still, fatigue, lightheadedness,
increase in symptoms with upright posture,
fainting (syncope) or near-fainting, pallor

ML
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Autonomic nervous system

« Subconscious maintenance of body homeostasis
in the face of daily challenges.

* Manages energy maintenance and
organizes waste removal.

Sympathetic gigtortighy + parasympathetic (esta digest

S
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Dysautonomia

* We think of
dysautonomia in terms
of peripheral effects

* The brain serves as an
integration center that
modulates ANS balance

« After injury, the
brair_l's ANS response

BELIEVE IN WE™ ;_';’E%_E OhioHealth
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aroxysmal sympathetic
peractivity T———

* In complete

disconnection, there is
a loss of cerebral
inhibition over a

primarily excitatory

drive.

« Can be seen in some
cases of severe TBI

A dlinical feature scale (CFS) score

Heart rate (beats per min) <100 100119 120139 =140
Respiratory rate (breaths permin) <18 1823  24-29 =30
Systolicblood pressure (NmHg) <140 140-159 160-179 =180
Temperature (°C) <370 370379 380389 2390
Sweating Absent Mild Moderate ~ Severe

Posturing during episodes Absent Mild Moderate ~ Severe

(DLT): one point per

Antecedent acquired brain injury
Clinical features occur simultaneously
Episodes are paroxysmal in nature

: 2 R

Absence of parasympathetic features during episodes
Features persist for >3 consecutive days

Features persist for >2 weeks post-brain injury

Two or more episodes dail

Absence of other presumed causes of features

ol di

i inis d ic features

+ CFS subtotal=
sum of CFS scores for each of the six features (0-3 points for individual
features; maximum subtotal=18);
CFS subtotal severity scores:
0=nil; 1-6=mild; 7-12=moderate; 213=severe
« DLT subtotal=
sum of points for each feature present (one point per feature;
maximum subtotal=11)
+ PSH-AM=
CFS subtotal + DLT subtotal;
PSH-AM score:
<8=PSH unlikely; 8-16=PSH possible; >17=PSH probable

Meyfroidt et al, Lancet 2017

BELIEVE IN WE™ ;_;f:%_f OhioHealth
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Dysautonomia

(Familial

(Postural Orthostatic Dysautonomia)

Tachycardia Syndrome) IST

(Inappropriate
Sinus Tachycardia)

(Autoimmune
Autonormic
Ganglionopathy)

(Pure Autonomic Ol
MSA Failure)  (Orthostatic

(Multiple Intolerance}
System
soonyy  DBHD
(Dopamine-Beta
Hydrolase Deficiency)

NCS (veurocargiogenic syncope)
aka NMH (Neurally Mediated Hypotension)
aka VVS (Vasovagal Syncope)

Infographic by reflectionsofabear.com
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Orthostatic Intolerance

* NASA 10 minute lean
fest

BELIEVE IN WE™ ;_;f:%j OhioHealth
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Dysautonomia treatments

* Non-pharmacologic * Pharmacologic:
— Hydration — Beta blockers (ex.
— Salt intake Propranolol)
— Compression garments — Alpha 1 agonists (ex.
— Low impact exercise Midodrine)
— Diet — Steroid (ex.
Fludrocortisone)

— Symptom directed
thera_p_ies (ex. SLP for

— SSRI/SNRIs

BELIEVE IN WE™ ;_';':‘!‘—E OhioHealth
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Sensory Dysfunction

2L
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Sensory dysfunction

« CN injury (special senses) * Visual and auditory processing
— CNL1 Olfactory Nerve — Theorized to be centrally
« Most Common mediated

. Watchful waiting is treatment .
+  Consider smell therapy — Delayed processing

If ongoing > 12 weeks, likely permanent — Sense of being overwhelmed with
several simultaneous stimuli

— Treatment options
* Sensory modification

* Neuro-optometry and Multi-sensory
integration treatment

— Bi-nasal occlusion

* OSU Audiology has program for
auditory processing program

s
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Other Considerations

Photosensitivity Hyperaccusis

e Sunglasses to minimize
fluorescent and sun light
intensity

*  Sunvisors/Hats

* Blue Light Filters on phones
and computers
— Flux download on computers
for bluelight filter
*  Must Resensitize!

— Reduce use to not increase
chance of prolonged
symptoms

— Use table lamps vs overhead

¢ Environmental control

* Infrequent use of earplugs
— When remove may make
patient more hypersensitive
to noise
*  Gradual increase of auditory
stimulation

BELIEVE IN WE™ ;_;f:%_f OhioHealth
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Referral Patterns and Considerations
Acute Care to ??7?

12/5/2022

Inpatient Rehab Outpatient

* Require > 2 * Have the * OT/PT/SLP
disciplines appropriate « Wheelchair and

« Insurance supervision level assistive technology
requirements = * Unable to leave clinic
denials if cognition is home « DRIVE program
only the impairment « Linkage to

* CARF Accreditation Vocational Rehab
* OHRH
« OSU Dodd

S
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ldeal State — PM&R Managing TBI Healthcare

Inpatient Rehab i q l .
f . Vacational
Hospital (\b Rehabilitation
‘a I\

Multimodal and

Green: providing services

r’ ‘ ’p..mwc:‘ Pink: referring to services
e Ry @
‘ (ots -
[ =Y

Physical Medicine mUItldISCIp“nary
& Rehabilitation approach_
Acute Care l Physician
Hospital Pain Management
P ‘ ‘
Ll
Spasticity — %
anagement 7N
_" Wound Care

W/C, Bracing
& Asst. Tech. Med Management

S
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When to Refer and to Whom?

Most symptoms from a concussion
resolve within 7-10 days, if still

symptomatic involve the physician for
diagnosis and referrals

* May have been categorized as
concussion but has a more severe TBI

BELIEVE IN WE™ ;_;f:%_f OhioHealth
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When to Refer and to

Sub Specialty

Whom in Concussion Sl * If symptoms
. SHVENINEGGEA  prolonged > 1-2
and Mild TBI? -Psychology/ months with poor

Psychiatry therapy response

PLELEEA . Referral dictated by
-Optometry symptoms

-ENT? 1[

Further symptom « Physical Therapy

assessment, work up, and .
harmacologic treatr%ent (if AEICLIIGICL * Occupational Therapy
P g SEWICESEN - Speech Therapy

indicated). « Specialty Clinics

Primary Care Physician:

4\
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When to Refer and to Whom

Sub Specialty Services:

in Mild Complicated and - PM&R/Neurology
Moderate TBI? JRANAE + Consider earler
- Opthamology significant
-Optometry symptoms with
: - -ENT? poor therapy
Primary Care Physician: e response

-Endocrinology

N\

Further symptom
assessment, work up, and
pharmacologic treatment (if
indicated). Rehabilitation

* Physical Therapy
* Occupational Therapy
Services » Speech Therapy
» Specialty Clinics

4
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Sub Specialty

Servi :
When to Refer and to Neurology
Whom in Severe TBI? -Psychology/

Psychiatry )
el © Referrals dictated

- Opthamology by symptoms
-Optometry
-ENT
-Sleep f

-Endocrinology

TBI PM&R Physician:

Further symptom
assessment, work up, and
pharmacologic treatment (if
indicated).

* Physical Therapy

SEGENITEGREN © Occupational Therapy
SCWICEERIN - Speech Therapy

* Specialty Clinics

BELIEVE IN WE™ ;_';':‘!‘—E OhioHealth
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When to Refer and to Whom?

Neuropsychology

* Ongoing cognitive deficits with potential return to work

« Concern for medical contributions for cognitive
symptoms

» Capacity Evaluation

» Consider practicality to “time to testing” (i.e. wait times)

S
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When to Refer and to Whom?

Vestibular AND/OR Orthopedic physical therapy

* Positional Vertigo
* Dizziness
* Neck pain
» Headache
 Imbalance
* Motion Sensitivity

S
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When to Refer and to Whom?

Occupational Therapy

12/5/2022

* Visual-perceptual concerns
» UE Impairments
* Return to Driving concerns

S
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When to Refer and to Whom?

Speech Therapy [

* Memory

* Communication

* Focused attention

» Sustained attention

» Selective attention

* Alternating attention

* Divided attention

* Executive function

* Problem solving and awareness

I TOLD YOU
TO RESCHEOULE
THE INSTALLATION
A 2

Lo

1
?

THAT CONVERSATION
NEVER HAPPENED. MAYBE
YOU PLANNED TO SAY IT
AND THEN THE THOUGHT
MORPHEDC INTO A FALSE

MEMORY.
S

\ &3

e

SURE I

EMAILED  DEFENSE
You

~

YOU MIGHT
WANT TO
PICK A

THAT'S LESS
CHECKABLE

|
\ &

|
.

S
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When to Refer and to Whom?

* TBI PM&R sub-specialty + Eye misalignment or binocular deficit
* Dr. Mehta (RMH) * Photosensitivity
« Can medically address all TBI sequela * Visual fatigue
« Neuro with headache sub-specialty » Headache stimulated by reading, TV, lights, and/or visual
« Dr. Natekar (GMC) movement ) '
« Dr. Hubert (Chatam Lane) * Poor response to vestibular therapy or occupational therapy
> 3-4 weeks

« Dr. Shafgat (Berger)
« Neuro with epilepsy sub-specialty
« General Neuro also seeing TBI
« Dr. Moneme (Chatham)
« Dr. Eubank (Chatam)
 Neuro for Movement Disorder (RMH)
« Spasticity Referral
* Mix of PM&R and Neuro providers

2L
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Referrals Suggested with Clinical
Subtype and Symptoms - pvar

Therapy
* Physical
Therapy

* Psychology Anxiety/Mood
* Psychiatry

* Physical —_— _ Therapy
Therapy « ENT

Post-
* Neurology traumatic * Neuro-Optometrist

» Physical Therapy Migraine * Neuro-Opthamologist

Cognitive/Fatigue

ML

+ Sleep BELIEVE IN WE™ 3. == OhioHealth
medicine
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Referral Patterns and Considerations

OhioHealth Outpatient Specialty Clinics Services
— Wheelchair Clinic

— Assistive Technology Clinic
— DRIVE Program

. ! nm! nguftwam fh.em " m-:m‘n
-:wwul"&ﬂ!l[l[h's ll_"]],se pe:pl?‘.nwu:\: m,_i:uululjay

te Chn()l()gy 5 OhioHealth
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When to Refer and to Whom?

Return to work
— BVR (Bureau of Vocational Rehabilitation

— Workhealth — s, o ot
— Ergonomic Assessments T A

2l
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Management of

» Pacing
« Sleep Management

* Orthostatic
Hypotension
Management

 Exertional training

S
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Activity Pacing vs. Rest

*  “No evidence that complete rest ...improves or adversely impacts
outcome after mTBI” (Silverberg et al 2013)

* Restrecommended 1-2 days

= Physical/mental exertion = high energy demands with limited
energy available

* Negative physiological consequences of rest evident after 3 days

S
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To Rest or Not to Rest?

Physical and/or mental exertion can exacerbate symptoms
at any stage of recovery

Children and Adolescents may need longer recommended
rest (Moser et al 2012)

Light activity within the first 7 days of concussion was
associated with a decrease in likelihood of persistence
symptoms at 28 days (Grool et al 2016)

BELIEVE IN WE™ ;_;f:%;-"- OhioHealth
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Rest Defined

Cognitive Rest Physical Rest
* Avoid activities that require * Avoid activities that exacerbate
attention or concentration symptoms
* Avoid text messaging or video * Avoid activities that increase
games already elevated heart rate
« Limit TV and computer use * Avoid aerobic exercise or weight
«  Limit reading lifting

* Avoid household chores/yardwork
* Avoid sexual activity

S
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%% OhioHealth

6 Week Walking Program

Gradual Resumption of activity

12/5/2022

Graded resumption of activity likely to
facilitate recovery

No evidence-based research to quantify

specific activity type, intensity, and

progression rate (Willer and Leddy 2006)

of reath

Vigorous exercise within first 2 weeks
may delay recovery but long-term risks

unknown

89

Parkwood Pacing

A guide of possible activities that may trigger symptoms.

- Each task is assigned points but each person may choose
"~ that some or worth more or less points.

Imagine a gas tank, you only have so many miles that you
can drive. You will only have so many points in a day or

“ week which you can tolerate in order to manage your
symptoms.

#. Empower the patient to and make choices throughout the
week. plan

Encourage the use a timer to set time restrictions for
@ activities to ensure that a task is stopped prior to symptom
onset.

For those who remain symptomatic > 3
weeks, supervised, sub-symptom

threshold exercise recommended

)
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Grocery
. ) shopping
ADLs (bathi di
{bathing, dressing, |, | (or shopping in 5 Dining aut alone 35
grooming)
general per
hour)
Having friends -
Dir it with it
Meal Prep: breakfast os1 over (2) per 3 IS UL TR O B a
(per hour)
hour
— Each additional guest
Meal Prep: lunch osy | Each additional |, jor increased 1
riend
atvenue)
i Attending Driving as a passenger
Meal P H 1-2 3 1
eal Prep: simple supper therapy: PT {shart distance vs. long)
Meal Prep: complex s Attending > Driving as a driver 052
supper : therapy: OT (shart distance vs. long) :
- - X Attending a doctor's
Cleaning: Vacuuming, | lper |  Attending '
2 13 'de 1] 3-4
dusting, bathrooms task | therapy: SW sppointment/fdenta
appointment
Talking on the phane R Attending > Watching TV o5
{per 15 minutes) therapy: SLP (per 30 minutes) -
Therapy
Using the computer 2 homework N Working 25
(per 30 minutes) {per 30 {per half day)
minutes)
Caring far small children . Reading 12 Large family gatherings s
(per haur) (per hour) (per 4 hrs)
i i 3-5
Wedding/Funeral/Baptism Attending Yardwork/Gardening/Snow
ffor each plece: ceramany, Church service 5 | shoveling (per 30 minutes) | 2%
dinner, reception) ne \pe
=
aireut 1 Dishes 0.5 Laundry (perload) 1
General Phone for business
Phi 15 0.5 1-2 1
one (per 15 min} business {per 15 minutes)
Sparting Events/Hockey 5 WE"(I.HE <1 3 Exercise 20 minutes 5-6
Game mile)

=t OhioHealth
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Sleep Management

Daytime Suggestions:
« Set an alarm to wake up at the same time every day, including weekends
« Limit watching TV

« If symptoms do not increase, it is okay to be active

* Regular daily exercise should be done at least 3 hours before going to
sleep to allow your body to calm prior to attempting to fall asleep

« Limit daytime naps to less than 20 minutes

* If you have to nap, sleep before noon rather than later in the day to limit
the interruption of your sleep/wake cycle

BELIEVE IN WE™ ;_;f:%;E OhioHealth
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Sleep Management

Nighttime Suggestions:

* Goto bed at the same time every night

* Follow a bedtime routine

* Perform calming activities 30 minutes prior to bedtime

—  Avoid stimulating movies, books, or exercise
—  Avoid eating heavy meals before bedtime
—  Listen to relaxing music

* Avoid alcohol and limit caffeine intake
* Use your bed only for sleep and intimacy
« If you are unable to sleep for 20-30 minutes...

—  Get up and do a calm activity
—  Return to bed once sleepy

—  Repeat this cycle until you fall asleep

—  Avoid lying awake in bed for long periods of time

* Minimize noise, light and temperature extremes during sleep
« Deep breathing, meditation or visualization can help

BELIEVE IN WE™ ;_'I'h‘.—f OhioHealth
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Orthostatic Hypotension

. Traditional Perception of Orthostatic Hypotension
Testing:
— Measure supine BP and HR after patient \

resting comfortably for 5 minutes
— Take patient to standing if safe ol — § —

» Take an immediate BP/HR measure

* Take a BP/HR measure at 1 min

* Take a BP/HR measure at 3 min Revised Perception of Orthostatic Hypotension

21Nssald poo|g

— BP cuff must be held at the level of the right \
atrium e — § —

* Holding below this level will result in a
5-10 mm Hg underestimation of BP

21nssald poojg

oyt
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Orthostatic Hypotension Definitions

Orthostatic Hypotension/Postural Hypotension
— Sustained reduction in systolic BP of 20 mm Hg or diastolic BP of 10
mm Hg within 3 min of standing or during a head-up tilt at 60

degrees
Initial OH
— Arapid, transient drop in systolic pressure of 40 mm Hg and/or
diastolic pressure of 20 mg Hg within the first 15 sec of standing
OH in people with hypertension
— Adrop in systolic BP of 30 mm Hg

Delayed OH
— A reduction in orthostatic BP that occurs after 3 min of standing

S
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Concomitant HR Measurement

* HR Measurement helps to differentiate Neurogenic vs. Non-
Neurogenic

— Neurogenic
* The absence of compensatory increase in heart rate despite hypotension

* Result from central/peripheral nervous system disorder causing autonomic
failure

— Non-Neurogenic

* Hypotension with compensatory increase in HR (approximately 15 bpm) with
preserved autonomic function

BELIEVE IN WE™ ;_;f:%_f OhioHealth
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Orthostatic Hypotension

Management Strategies:
* Hydration = > 64 oz/day (caffeinated drinks do not

count) [
« Slow movement when getting up

* Movement prior to getting up: ankle pumps, LE

marching, bicep curls
R i

S
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Orthostatic Hypotension

Management Strategies:
 Inhale when changing to a more upright posture
* Exhale when bending down — BEND knees

SIT TO STAND - THIGH SUPPORT

SI lbycootg\ o toth frontofthe char, Lean forward and place
» r hands on your thighs. Inhale i Thes p 19 landing Ualg You
' n ac pp
b Slowty exhal or count out oud o st back down using your hands for
'\hl support on you n gh and then repeat
S‘
P

* Supine/Seated POTS exercise or walklng program

sl
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Threshold Exercise/ Exertion Testing

Goal: Asymptomatic exercise for 20 minutes at HR target of 85% of age predicted maximum
= Assumed physiologic resolution of PCD (Leddy et al 2010)

* Recovery improved w/ aerobic exercise@ subthreshold level (80% of maximum HR (Baker et
al 2012) and improved HR/BP autonomic function control (Leddy et al 2010)

+ Buffalo Concussion Treadmill Test (Leddy and Willer, 2013)

= Evidence to safely and reliably diagnose physiologic dysfunction s/p concussion (Baker
et al 2012)

= |ndividualize exercise prescription based on HR/BP recorded at threshold of symptom
exacerbation

= Safe to perform on those symptomatic for > 3 weeks

= If patient can exercise to exhaustion without exacerbation of post-concussive symptoms
= symptoms from a secondary diagnosis (cervical injury, vestibular/ocular dysfunction,
Migraine, Depression)

—4I_
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Obstacles for return to work

* Delay in care, especially with BWC patients with delay in C-9 approval for
appropriate therapy or specialist referrals for medical or psychosocial
management

* Prolonged symptoms > 30 days
— Cognitive fatigue
— Photosensitivity or Visual dysfunction which requires Neuro-optometry
consultation and intervention

— HA with unknown triggers

— Poor sleep pattern

— Visual-vestibular integration or visual motion sensitivity deficits
— Unstable vitals

BELIEVE IN WE™ ;_;f:%_f OhioHealth
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Impairment based strategies for return to work:
Cognitive Fatigue

« Schedule day with adequate mental rest breaks
* Memory Strategies: lists, alarms

* Modifying Environmental Noise and/or Light

S
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Impairment based strategies for return to work:
Visual Dysfunction

* Reduce overhead/florescent lighting

« Dim brightness of computer screens

« Blue light filters for computer screens

« If in private office; use of hat or sunglasses

* Increase font size

* Reduce use to only one screen

« Screen to be eye level and at distance without eye strain
* Appropriate rests

S
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Impairment based strategies for return to work:
Visual Motion and vestibular sensitivity

« Use of light touch to walls or crossing arms

« Setting environment to limit the amount of multi-directional
movement and quick turns

* Reduce computer screen time

* Reduce need to be in face to face meetings

S
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Impairment based strategies for return to work:
Cervical Strain

* Ergonomic changes to work space
* Use of head support when possible when doing computer work
* |ce neck during rest breaks

* Intermittent cervical retractions and active stretching

S

12/5/2022
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Impairment based strategies for return to work:
Headaches

* Rest from known trigger
 If no known trigger, attempt medication or ice pack around neck

« If does not resolve, pursue medical management

S
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Impairment based strategies for return to work:
Unstable Vitals

- Stay hydrated

*  Monitor HR/BP

 If lightheaded, sit, use hand clasp technique, use compression
socks

BELIEVE IN WE™ ;_;f:%j OhioHealth
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Recommendation Forms

Return to Work Return to School

2ﬁ1¢§_’3 OhioHealth

2% OhioHealth

Mo school through dete: —
_ Attendance stechool ___ days per week ___ Prorote workioad when possible

___ Partil school days s tolerated by the student ___ Fxtrn time for allsssignments, projects and make up work
___ Fall school days s toleroted by the sudent __ Reduce amount of hamewerk given each night

Breaks: ___ Excuse from extracurricular sctivities {sports and nan-zports)
__ Permission ta toke short rest bresks in quiet area esting:

— 5 _ Excuse from all tests

—Allow student to go home if symptarms do not subside __ Additionl ime ta camplete tests

___ llow other bresks during scha duy 23 necessary ___ Take break{s) for testing longer then 30 mimutes

Visus Stmuls:

Mo more then ane test per day
Allow student to wear sunglasses/hat in schosl
Pre-printed note: for clasz materisl or note taker

N standardized testing
Allow for seribe, oral response and sl delivery of questions, i availsble
Limited eomparter, TV screen, bright sereen use.

of 2 504 plan, ity assistance ta

Reduce brightness on monitors/screens suspor leoming necds

Change dazsroom sesting os necessary ¥
. . . B Date
___ Orly walking i physical education clss unti further notice

the patients funchions stshs frem  rehs perspecive.
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