Pediatric Concussion Grand Rounds — 7/22/15

Gaps in Knowledge / Practice:

b In 2012, Children’s Hospital of Philadelphia funded a survey of primary care and emergency
medicine providers. Some of the 145 respondents did not recogiize important
conctssion symptoms, including eye tracking (17%), difficulty concentrating (1 1%),
vestibular disturbance {9%), drop off in school performance (6%), and sensitivity to light or
sound (67%). Similarly, in a study published in the Journal of Neuroscience Nursing, fewer than
25% of nurses expressed high knowledge level in the skills needed for the identification and
assessment of mTBI patients, and less than 15% had high knowledge in the treatment and
prognosis of these patients.

v Despite growing awareness of sports-related concussions and campaigns to educate athietes,
coaches, physicians, other healthcare providers and parents of young athletes about
concussion recognition and management, confusion and controversy persist in many
areas. The [OM and the National Research Council formed an expert cominittee to review
the science of sports-related concussions in youth from elementary school through young
adulthood, as well as in military personnel and their dependents. The findings were published
in October 20(3.

Sharief Taraman, M.D. ' 1



Pediatric Concussion Grand Rounds — 7/22/15

Objectives

» Understand how to assess the cognitive and psychological
impact of concussions in their patients.

b Counsel patient and families on effective cognitive and
psychological health recovery after a concussion.

b Advise when and how to appropriately reintegrate students to
return to school and/or sports activities.

b Determine when to refer to a specialist for further evaluation.

b ldentify health disparities among socioeconomic subgroups in
the care and management of concussions.
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| A.n esz’:zmated 1.7 mzlf:o.ﬁ; TBIS accur |
in ?:he Unzi'ed Stafes annually.

(CDC, 2010)

AAP Chmcaﬁ Repmt 2@ 1@

b A clear deﬁnltlon of concussion requires consensus among
researchers, clinicians, and patients, each of whom require a
different construct for understanding the injury.

» Some advocate using the term “concussion,” and others
advocate using the term “mild traumatic brain injury” (mTBI).

b Injury described as a concussion is perceived as less severe
than one described as mild traumatic brain injury, which may
result in a premature return to school and activity.

Sharief Taraman, M.D. 3
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Zumch 2@ 12

Concussion is a brain injury and is def ned as a complex pathophysmiog:cai process affectlng the brain, induced
by biomechanical forces. Several common features that incorporate clinical, pathologic and biomechanical
injury constructs that may be utilised in defining the nature of a concussive head injury include:

I. Concussion may be caused either by a direct blow to the head, face, neck or elsewhere on the body with an
“impulsive’ force transmitted to the head.

2. Concussion typically results in the rapid onset of short-lived impairment of neurological function that
resolves spontaneously. However, in some cases, symptoms and signs may evolve over a number of minutes
to hours.

3. Concussion may result in neuropathological changes, but the acute clinical symptoms largely reflect a
functional disturbance rather than a structural injury and, as such, no abnormality is seen on standard

structural neurocimaging studies.

4, Concussion results in a graded set of clinical symptoms that may or may not involve loss of consciousness.
Resolution of the dlinical and cognitive symptoms typicafly follows a sequential course. However, it is
important to note that in some cases symptoms may be prolonged,

The majority (80-90%) of concussions resolve in a short (7-10 day) period, although the recovery time frame
may be longer in children and adolescents.

N I m@tme Fm‘a 1eter 2@13

Concussnon is recognized as a clinical syndrome of
biomechanically induced alteration of brain function,
typically affecting memory and orientation, which may
involve loss of consciousness.

Sharief Taraman, M.D.
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Random House Dictionary

con-cus-sion i [kukn-kuhsh-uhn] [F]  Show pa

FEOLLET :
1. FPatheology . injury to the brain or spinal cord due to jarring
from a blow, fall, or the like.

2. shock caused by the impact of a collision, blow, etc.
3. the act of violently shaking or jarring.

Origin: )
1350-1400; Middle English < Latin concussién- (stem of concussio )
a shaking. See concuss, -ion

b Injury caused by rotational
motion of the cerebral
hemispheres in the anterior—
posterior plane, around the
fulcrum of the fixed in-place
upper brain stem

» Alteration of consciousness
likely due to disruption of the
electrophysiological and
subcellular activities of the
neurons of the reticular
activating system that are
situated in the midbrain and
diencephalic region, where the
maximal rotational forces are
exerted

L
-

e (NEIM 2007)
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* Headache
# Nauséa
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* D?z_zi:ne;s
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+ Sensitivity to Noise
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- Sleeping Less _’(hén Usual

. «Sleeping More thian Usual

PR

= Trouble FaEI.Ing Aéiagp

*Having these symptoms does not necessadly Indicate a concussion.

The Cognitive Effects of mTBI

» Cognitive issues immediately following concussion are
common.

» Neuropsychological deficits can be seen in the time frame
defined as Post Concussive Syndrome (loosely symptom
persistence for 10 days to 3 months).

b It becomes more difficult to use neuropsychological tests to
track cognitive recovery in Persistent Postconcussive
Syndrome (symptoms extending beyond 3 months).

Symptom resolution should trump cognitive assessment in PCS.

Sharief Taraman, M.D.
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SYMPTOM EVALUATION

How do you feel?

s sl reee pousself o this folinodn

syrmprtontn, dasedd Lrs ey o Al aoev

Headache
“Presours i head”
teack Pain '

Hauses or vomiting
Dizzipess

Feaing tke "ina fo5"
~Bomt feet right”
Ditfizulty conzentratng
Difficulty remembaring
Eatigus o lowe erergy
Cnnf‘u;‘icﬂ‘ ) ) o

DrowsTnass

trritabiliy
Sagness

Total
Symptom severity score (Marimum possibie $52)

ber of sy {r possinte 22

Do the sympioms get warse with physical activity?

D4 e symptorms get wWorse with rrental activity?
o self rated

L climician interdesy

Grversll mting: H you know the sthiste ywell priar to the injury, haw ditfersnt is
the sthiete acting compared 1o hesfher usual self?

- self rated and cinician monitared
7 self sated with parentinpis

fieess drcle ooz tespos

Cognitive assessment
standardizad Assessmant of Concussion (5ACY?

Dricritation {1 polnt fof each corert snswar}
What month is {7
vWhat is the date today?

what is the (}c‘-y_of W el Ty
what year s it? ’

Cirjentation store

Imarse st mispery

baby finger
mankey penny
perfurne  blanket
sunset lémpﬁ
iran insect

Immediate memary £core toral

concantration: Digits Backward

483
3-8-1-4
6-2-8-7-1 .
Fr-Bed-B2
Tetal of 4

Dec-MNov-0Oct-Sept-Aug-jul-Jun-fMay-Apr-hiar-Feb-Jan

Cancentyation score

Balance examination
Do ooe or koth of the following tests.

Testing surface thard floor, field, etc}
Condition

Dauble feg stance’

single leg stance (on-dominent foot):

And/Or

Tandem gaits?
Tirne (best of 4 wriels):

Faotwear (shoes, barefoot, bhraces, tspe, eic}

podified Balance Error Scoring System (BESS) testing®
Which Tool was tested (e which it the non-deminant foot)

Tandem stance {nes-daminant fast ot backk

seconds

Upper linb coordination
Which armm was tested:

Coordination scora

Coordination examination

SAC Delayed Recall?

Delayed recall score

Sharief Taraman, M.D.
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Value added of neurocognitive evaluation

100
N = 122 concussed high 00
school and coliegiate athletes
tested with 2 days of injury 80
70
(18
50
Neurocognitive 40 -
testing increases 30
diagnostic yield to 20 -

939% 1o i
o - ]
% bDeclined from baseline

varn Kempen et al, 2006

» Module |:Word Memory

b Module 2: Design Memory

b Module 3: X's and O's

» Module 4: Symbol Matching

» Module 5: Color Match

» Module 6:Three Letter Memory

Sharief Taraman, M.D. 9
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SANDWICH

LETTUCE

Sharief Taraman, M.D.
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SUGAR

One of the words you saw?!

Sharief Taraman, M.D. 11
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MONKEY

One of the words you saw?

Sharief Taraman, M.D. 12
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VWas

One of the words you saw?

Sharief Taraman, M.D. 13
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A 4
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Was

One of the shapes you saw?

One of the shapes you saw?

Sharief Taraman, M.D.
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VVas

v

One of the shapes you saw?

One of the shapes you saw?

Sharief Taraman, M.D. 17
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Was

One of the shapes you saw!?

One of the shapes you saw!?

Sharief Taraman, M.D.
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Raise your right hand if the box is red with
the word RED in it and raise your left hand
if the box is blue with the word BLUE in it.
Do not raise your hand if the color of the
box does not correspond to the color written
in the box

Sharief Taraman, M.D.
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Raise your right hand if the box is red with
the word RED in it and raise your left hand
if the box is blue with the word BLUE in it.
Do not raise your hand if the color of the
box does not correspond to the color written
in the box

Raise your right hand if the box is red with
the word RED in it and raise your left hand
if the box is blue with the word BLUE in it.
Do not raise your hand if the color of the
box does not correspond to the color written
in the box
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Raise your right hand if the box is red with
the word RED in it and raise your left hand
if the box is blue with the word BLUE in it.
Do not raise your hand if the color of the
box does not correspond to the color written
in the box

Raise your right hand if the box is red with
the word RED in it and raise your left hand
if the box is blue with the word BLUE in it.
Do not raise your hand if the color of the
box does not correspond to the color written
in the box

Sharief Taraman, M.D. 21
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What number corresponds
to the symbol A

% * 2 A $ b % §

! 2 3 4 5 6 7 8 9 i0

et mamber corresponds
to the symbol A

% | o | ¥ | $ | B | & | §

Sharief Taraman, M.D. 23
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What number corresponds
to the symbol [

% | = | X | A $ | B | x| § ?
! 2 3 4 5 6 7 8 9 10
What number corresponds
to the symbol
% | «» | 5| A $ s | 2
I 2 3 4 5 6 9 10

Sharief Taraman, M.D. 24
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What number corresponds
to the symbol

What number corresponds
to the symbol ¢

Sharief Taraman, M.D. 25
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What number corresponds
to the symbol %

What number corresponds
to the symbol %

Sharief Taraman, M.D.
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Remember these letters in order

Count down from 25 to 1

_as quickly as possible.

21 7 14 19 24

10 | 25 18 13 | 9

5 l 5 22 3

4 16 8 2 17

20 12 23 6 N

Sharief Taraman, M.D.
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‘What were the letters shown previously?

Remember these letters in order

AUY

Sharief Taraman, M.D. 28
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One of the words you saw’

Sharief Taraman, M.D. 29
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Was

FLOWER

One of the words you saw?

One of the words

Sharief Taraman, M.D. 30
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LETTUCE

One of the words you saw?

Sharief Taraman, M.D. 31
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Was

v
One of the shapes you saw?

One of the shapes you saw!?

Sharief Taraman, M.D.
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VVas

F..S

One of the shapes you saw?

e

One of the shapes you saw?

Sharief Taraman, M.D. 33
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Was

One of the shapes you saw!?

VWas

k-
xi,;.,
One of the shapes you saw?

Sharief Taraman, M.D.
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Example of Textbook
Neuropsychological Testing Profile

Verbal Memory:
Visual Memory

Total Symptom Score 0

Real World
Neuropsychological Testing

Exarn Typa Baseling | Postdojury 1 | Baseline _ | posttrjuy @ | Postinjury 4
Cate Tested 12!@2'0‘1_:!} Lk Feleg bed Q212012 g2z 12052012
Last Cencussion 0472802012 06/0872012 1010412012 10/04/2012
Exam Languago English Englkish English Engilsh English

Tast Version 21 b2 2.1 2.4 21

Cornpns e Sebres [Percenitite scorms it wroliobie are isted in smagapss,

iemory composite (verbal) ) 895 45 i 82 [ ow % | B4 153 a4 2%
Mermory camposite {visual) 79 emay | 35 <184 57 | 10w Y 26 . <% 30 it
Visual motor speed composits [ 38.95  10% 19.63 =% 38.5% sw f 2105 % 26.32 &%
Reaction $me composiis 0.54  7owm 0.7%  an 059 o Al 0.65  san 0,81 2
Impulse control composite 8 22 5 SN L es 23

i Total Symptom Scora 8 50 13 28 8

Cognitive Efficiency Indoex: ¢.52 0.1 .39 o416 .23

35
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Baseline Testing

health care professional. Baseline tests are used to assess an
athlete’s balance and brain function (including learning and
memory skills, ability to pay attention or concentrate, and
processing speed), as well as for the presence of a symptoms.

b Results from baseline tests (or pre-injury tests) can be used
and compared to a similar exam during the season if an athlete
has a suspected concussion.

» Comparison can help raise a red-flag for pre-existing cognitive
struggles.

» Baseline testing is a pre-season exam conducted by a tralned

The Challenges of Baseline Testing

computer tests (even baselines shift).
b Test taking environments vary.

b Poor effort (sand bagging) has been documented in greater
than 11% of high school athletes. (Hunt, 2007)

b Large sample studies have failed to demonstrate the
incremental value of baseline testing compared to normative
group testing.

b |t sounds good on paper but empirical support is still lacking.

b Test-retest reliability is Iow on many commemally avallable

Sharief Taraman, M.D.
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* Soccer Headers >1,000/year

) ~4—Trails A
35 T1a-1aisn
Aen PASAT
309 {p—crr
—#—FRT
257 |g—ravy

201

15 4

% Impaired Scores

iy
[~ ] (4] L3
L ) .

Confrol Low Moderate High
Lifetime Heading Group

Lipton et al, Radiology:Yolume 268; Number 3—September 2013

Witol & Webbe, Archives of Clinical Neuropsychology 18 (2003) 397417

An Exclamation Point on Motivation and

Baseline Testing .

+ Despite having I<now|edge about the symptoms and
danger of concussions, many HS football athletes in our
sample did not have a positive attitude toward reporting
symptoms or abstaining from play after a concussion.
(Anderson, 2015Clinical Journal of Sports Medicine)

Sharief Taraman, M.D.
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Summary Points on Cognition and

b Neuropsychological screening immediately following the injury
IS as important as symptom reports.

As the injury progresses, neuropsychological testing becomes
less sensitive but patient and collateral symptom report
remains a strong marker of recovery.

b Serial neuropsychological testing is likely not necessary but
comprehensive assessment of cognitive, physiological, and
somatic symptom recovery over time is essential.

b Comprehensive neuropsychological testing is reserved for
patients with strong suspicion for underlying mental
health, developmental, and learning comorbidities.

ol

Concussion_

» The more challengmg patient is the child whose
symptoms persist for weeks or develop over time.

¥ A common theme in working with TBI patients is that
brain injuries tend to exacerbate preexisting
conditions.

b Inverse relationship between injury severity and mental
health issues.

» Good history taking is the foundation for good mental
health management.

__Mental_ Health Adages 1n Concussmn

Sharief Taraman, M.D.
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Moderators of Recovery for TBI

Physical Psychosocial
: s : b Premorbid cognitive level (IQ) of

# Severity of injury (primary functioning

and Secondar)’) b Premorbid behavioral characteristics
2 Age of onset b Prior academic and interpersonal skill

level

b (;er!der (though less . Prior mental health history

significant when controlling  , Prior and post injury family

for SES) environment

. b Perception of deficits
?

> Genetics (APOE)' »  Amount of education about the injury
g Pre-existing medical issues b Socioeconomic disadvantage and/or

ethnic minority status may be
associated with worse outcomes

Acute ConcussioN EvaLuation (ACE)
Prysician/CLiniciaAN OFFICE VERSION
Gerard Gioia, Phi & Micky Coilins, PhD?

'Cihdidren's Natlonal Medical Cenler
Unlversity of Plttsburgh Medical Centfer

C. Risk Factors {or Protracted Recovery fcheck all that apply)

i Conclission H Headache History? Y N < | Developmental Histary | +

Paychiatric History

“Rravious B R Prior treatment for headache Learping disabilites Anxiely

Longaat syraptom sualio) Hislory of migraing headache Altention-Deficitd Depression

Pergonal
Family

Bays  _ Weeks__ MaMn Hyperaciivity Disordser

Sleep disordar

Oifier developimsnial
disardet

I mukiipie coencussions; f
caused reinfury? Yos  No_ ¢

Other psyehiatac disorder

List ather cormorbit medical disorders of medicalion usage (e.g., bypothyrold, seiziires)

Sharief Taraman, M.D.
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Mild
repeiitive

Diffuse axonal injury, mechanical tissue damage, Ischaemia,
syraptic loss, neuronal dysfunction or death

Impaired axonal transport, neurenal gircuit disruption

“and cytoskelots
5, accumildation,
rotein: ApRreEa)

Genetic influences
e f. APOE ¢4

|

Flary Langles
opathy) :

DeKosky, 5. T. et al. (2013) Acute and chronic traumatic encephalopathies: pathogenesis and biomarkers
Nat. Rev. Neurol. doi:[0.1038/nrneurol.2013.36 .
nature

REVIEWS

Acute Concussion EvaLuation (ACE)
Paysician/CLuniciaAN OFFICE VERSION
Gerard Gieoia, PhD! & Micky Collins, PhD?

1Chfldren’s Natlonal Medical Center
2University of Pitltsburgh Medicat Genter

. Risk Factors for Protracted Recovery

i Developmental Histary + Psychiatric History

Previous £ 1 2 3

Concussion History? ¥ ____ N ~ |

a4 5 G i earning disabilifes Aniety

Longest syroptom duration

saigtaing héadashe i attention-Deficil? Deprossion

Hyperactivity Disorder

Days__ Weeks___ Months__ Years___ SETe N

Steep sorder

If mulliple concussions, less force
causad reinjury? Yes _ Nao__

. Other davelopmenial

disorcler,

Oher psychialic disorder

List ather comorkid medical disorders or modication usage (@.g.. hypothyraid, seizures)

Sharief Taraman, M.D.
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Bload vessels meninges skiall

The Pathways
of Fiigraine

Rigraines dre characterized by

feeurrent, pultallng pako on orie.
ar both sldes of the head and
wre usuatly accompanked by ene
af more Symptonts.,

merdages skatll

Blegd vesrel  rrizamiagl e

S Theinflammatkion spreads

acress nerves supplied ¥

i. #lgraine odgiaatés deep
within the brain

tloed veazeit meninges zhall

~ 2

-

x 3

by the trigeminal ngerve
gausing paln

i Wotioral Hreadacke Faundotion

& Chernicals in the brai
vesset dilation and intka
surcoundging Ussuoe

trigemingl neove

Reyiewed agfoy

Electrleal impulses |
spread 1o othar
ragions of the brain

Changes in nerve cetl
activity and bicad
flowr and may tesuil
insympltoms such a5
wisuat dlsturbance,
numbness or tingting,
and diziaess

AcuTte Concussion EvaruaTion (ACE)
PHYsICIAN/CLINICIAN O FEFICE VERSION
Gerard Gioia, 2hi3? & Micky Collias, PhD?

‘Cnlidrens Natlonal Medleal Genler
2university of Pittsburgh Medical Center

©. RIsk Factors faor Protracted Recovery (clieck all thal spaply}

Developmental Hisia

ry o Paychiatric History

Lengest syrnptem duralion
Days__ Weeks_ Months__ Years__

H muttiple concussions, less foroe
caused reinjuy? Yos _ Na

Concussion History? ¥ ____ N + | Headache History? ¥ __ N
Previous # 1 2 3 4 5 G+ Prior treatment for headache teaming disabilities Anxisty
Hislory of migraine headache Atterdion-Defioil/ Depression

___ Personal Elypaiactivily Bisondsr

Slaep discrder

... FEmily_
Cifsar devalopinenta)

Oither psychiatic disorder

List other comorbid medical disorders or medication usage (&g, hypothyroid, seizures)

Sharief Taraman, M.D.
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kADHD and Concussmn

b In a Division | college football study of I39 athletes
18.0% reported a prior history of at least one concussion.

b 10% reported a prior Dx of ADHD.

b 50.4% of athletes with ADHD reported a history of at
least one prior concussion vs 14.4% of athletes without

ADHD.

» Analyses showed that athletes with ADHD were more
likely to report a past history of concussions than those

without ADHD -
Alosco, 2014 Brain Injury

ADI—ID and LD and Concussmn

» ADHD and LD were assoaated wnth 2 93 and 2 08 times the
prevalence, respectively of concussions

b In players without histories of concussion, individuals with ADHD
reported more baseline symptoms, and ADHD and LD were
associated with poorer performance on baseline cognitive tests.

b Interactive effects were present between ADHD/LD status and
concussion history for self-reported symptoms.

b Although not statistically significant, youth athletes with ADHD took
on average 3 days longer to return to baseline neurocognitive
testing compared with a control group without ADHD.

{Nelson, 201 5. Clinical Journal of Sports Medicine).

Sharief Taraman, M.D. 42
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Acute ConcussioNn EvaLuation (ACE)
PrysiclaN/CLINICIAN OFFIcE VERSION
Gerard Gioia, PhD! & Micky Collins, Phb?

Ghildren’s National Medlcat Center
2University of Pittsburgh Medical Center

C. Risk Factors for Protracted Recovery [oheck aff that apply)
Concussion History? ¥ __ M| < | Headache History? ¥ __ N Y | Davelopmental History ~
Pravicus# T 2 3 4 5 6+ Prior treatmanl for headacho Learning disabilities
Lorgest sympiom duration History of migraine heacdache Agtention-Daflcitf
Bays __ Weeks _ Months __ Years ., Personal Hyperactivity Disorcaer
. Family
it nwitiple concusslons, {ess foroe Osher developmental
cased reinjury? Yes  No_ | disorder
List ather comerlsid medicsl disorders or rasdication usage (&.g., Typothyrold, seizures)

‘Mental Health Management of Concussion

» The more challenging patient is the child whose
symptoms persist for weeks or develop over time, or,
even more complicated, the child who had preexisting
known or unknown mental health issues.

b A common theme in working with TBI patients is that
brain injuries tend to exacerbate preexisting conditions.

» Good history taking is the foundation for good mental
health management.

Sharief Taraman, M.D. 43
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Depression and Amﬂety in Concussmn

SYMPTOM EVALUATION S b Several symptoms overlap W|th

depression/anxiety.
»  Feeling slowed down.
r  Feeling in 2 "fog”
¥ “Don't feel right”

»  Difficulty concentrating and difficulty
remembering.

+  Fatigue or low energy.
#  Drowsiness
»  Trouble falling asleep
¥ More emotional
¢ Irritabilicy
»  Sadness
v Nervous or anxious
SavEinaR » All symptoms can be heightened
stydon L e T e by depression/anxiety.

How do you feei?

Depression and Concussion

b Concussed athletes exhablted S|gn|f[cantly hlgher Ievels of
depression from baseline at 2 days (P.001), 7 days (P.006),
and |4 days postconcussion (P.04).

> Somatic depression at 7 days postconcussion was related
to slower reaction time and lower visual memory scores
at 14 days post injury.

Kontos et al,, Arch Phys Med Rehabil 2012
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Pediatric Concussion Grand Rounds —7/22/15

Depression and Concussion

» Approximately one-fifth of concussed athletes (n = 14,
[9.8%) reported experiencing symptoms of depression,
and over one-third (n = 24, 33.8%) reported experiencing
anxiety.

» Ten (14.1%) concussed athletes reported experiencing
both depression and anxiety.

Yang et al, 2015 Developmental Neuropsychology, 40:1, 18-23

Depression and Concussion

» Concussed athletes who had symptoms of depressmn at
baseline (pre-injury) were 4.59 times more likely to
experience depression symptoms and 3.40 times more
likely to experience state anxiety following the
concussion, compared to concussed athletes who had no
symptoms of depression at baseline.

Yang et al, 2015 Developmental Neuropsychology, 40:1, 18-23
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Depression and Concussion

b In a study of retired National Football League (NFL) players,
responses to questions regarding clinical depression revealed
that 269 of 2434 respondents reported a previous diagnosis of

clinical depression.

» In comparison to retired NFL players with no history of
concussion, retired players with a history of one or two
previous concussions were |.5 times more likely to be
diagnosed with depression, while those with a history of three
or more previous concussions were found to be three times

more likely to be diagnosed with depression.

Guskiewicz KM, Marshall SV, Bailes }, et al. Recurrent concussion and risk of depression in retired

professional footbal? players. Med Sci Sports Exercise 2007;39:903-9

Anxiety and Concussion Recovery

Anxiety symptoms can impact
cognitive functioning as well as
interfere with compliance with
treatment recommendations.

Anxiety can amplify concussion
symptoms (autonomic stimulation).

Anxiety symptoms can prolong
recovery.

Prolonged recovery can lead to
increased absences, falling behind
academically, and social isolation,
which can exacerbate anxiety.

Strong

Performance

Weak

Impaired performance
because of strong anxiety

Optimal arousal
Optimal performance
Increasing attention:
and inferest
Low High
Arousal

Sharief Taraman, M.D.
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b Although fairly uncommon in pediatric concussion, the circumstances of a
concussion can result in posttraumatic stress disorder (PTSD) or acute stress
disorder, particularly when considering that concussions do not have to result in
loss of consciousness during the event.

b It is important to at least screen for PTSD in situations in which there is the strong
potential for this (in other words, an event that involved threatened death or
serious injury to self or other, was the result of an assault, and resulted in intense
fear or horror).

b Some symptoms to look for include intense psychological distress, recurrent
distressing recollection, and frequent nightmares of the event, flashbacks,
hypervigilance, and exaggerated startle response, and feelings of detachment from
others.

b If these symptoms are present, a mental health evaluation and treatment would be
the next logical step.

Symptom Exaggeration

b Of a sample of 191 patients ages 8 to 17 evaluated following
mTBlI, [2% exhibited failure rates on performance validity
tasks.

> Non-credible performance was not associated with age,
gender, type or severity of injury, litigation status, or premorbid
learning disability or psychiatric diagnosis.

» Greater total symptom scores were associated with
suboptimal effort.

» Children with non-credible performance have a lengthier
recovery.
Kirkwood 2014, Pediatrics
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_AMSYII’lptom Exaggeratlon

b Persistent post concussive syndrome is rare, even in pedlatrlcs
b Alternative medical explanations need to be considered.
> Do the reports of cognitive difficulties match the presentation?

ka

Many “postconcussive” symptoms are driven by non-injury
characteristics (misattribution).

b Conscious or subconscious secondary gain must be
considered (What is the patient trying to tell me?)

b It is not malingering until proven otherwise.

The Road to Recovery
Promorbid child factors Post-injory child factors B
» Bihawioral adjusiment + Caping sraleqios
» Cogniive stalus = Capritive changes.
» Bohool pedaimnancg \
>& Funclionsl gufconies
« Brays of school misgad
Injury characteristics Pust-concussive symptoms * Bohool partormance
« Complicated versus uncomplicsled * Copaitivesanstic o+ Pigsical hesiih
« Orhe fruBoos of spverity » Emotignatibehiavioral * Hoalth care Utilization
% / « Activity restristions
Premorbid tamiy laclors Pastinjury famity taciors
 Family functioniag - + Parest pojusieniant
* Other siressor and tegokirens + Percetved family burden
» Obr stessors and 1ESAECeS
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Key questions include:

b s there a preexisting history of learning disability and/or attention-
deficit/hyperactivity disorder (ADHD)?

v Are there preexisting or current family stressors!?

b Has the child ever been in therapy before!?

b How much school has the child missed?

b How has the school responded to the child missing tests and assignments?
b Is the child being pressured by teachers or coaches to return to activity?

The answer to these and other questions will dictate how
mental health issues should be addressed.

Themes in Managing Mental Health needs
in Concussion .

b The treatment strategy for managing the emotional and mental health
needs of the adolescent concussion patient is dictated by the underlying
etiology.

b It is reasonable to suspect that irritability, a short fuse, and frequent crying
during the first few days following injury are a direct result of neurologic
disruption, which are not amenable to reason and behavioral interventions.
in these cases, the best treatment is to educate the family that this is a
transient neurologic state, while ensuring that the patient is protected from
environmental stressors.

b One analogy that parents and patients find helpful is “weathering the
storm,” and with time, these symptoms tend to abate. The key here is to
normalize the recovery process and provide parents with a realistic
recovery trajectory.

Sharief Taraman, M.D.
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Potentially Treatable Psychological factors of
Concussion Recovery

» Knowledge - the early provision of mformatzon related to
concussion diagnosis and possible symptoms,
normalization of symptoms, reassurance of positive
expectation of recovery, and education on coping
strategies.

b Self-efficacy - the individual’s belief in their ability to
overcome adversity, effect change, and reach goals.

b Attribution - the extent to which one attributes
symptoms to concussion versus other causes.

Belanger et al. {2013) The Clinical Neuropsychologist

+ Normalize the experience.
b This is an injury and not brain damage.
+ Unlike a sprained ankle or the flu, the brain takes time to heal.

» Most patients return to normal, though some just take longer than
others.

» Normalize ADL’s

» Sleep hygiene is essential to concussion recovery and optimal
physical and mental health.

> Subsymptomatic physical activity is essential to concussion recovery
and optimal physical and mental health. “Active Recovery”

» Mental activity is essential to concussion recovery and optimal
physical and mental health

Menta]_ Health Trea‘tment Strategles

Sharief Taraman, M.D.
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Reinforce Self-Efficacy

b Utilize examples to illustrate how persistence can lead to

overcoming adversity.

when life gly

make lemonade”

s you femons,

b Teach strategies to overcome low confidence (fake it till

you make it).

b Give the patient self advocacy tools (through

education)and then reinforce the use of those tools.

» Re-conceptualize the injury.

Cognitive

« Adjust the students schedulz as needed to avoid
fatique, such as a shorter school day, reduced course
Ipad or holding the most challenging classes eaier
in the day.

» Adjust the environment to reduce distractions of
protect the student from irrtations like bright ights,
talkative paers and loud places. Move the studant doser
ta the teacher

« Giva the student extra time Lo finish classwork and
take tests.

« Help the student create a to-do list or get organized.

» Give the student assistance: assign a peer o take notes
for the student andfor allow the student to racord classes.

» Brazk dowm assigamants into smaller chunks and offer
recognition cues.

« Provide alternaie mathods for a student to show
mastery of a subject, such as ellowing  multiple-choice
ar verbal test vs. an essay exam.

» Focus onwhat the student does weli and expand
the curriculurn 10 more challenging content es
symplems subside;

 Adjust school load to prevent “giling-Lp”
of assignments.

Bohavior/Sacial/Emotional

« if the student is frustrated with failure in ore ares,
redirect him or her to other curhculum arezs where
ba or she can succead,

+ Reinfarce positive behavier and zcademic succass.

+ Set reasanzble expectations,

* Pravide striscture and consistency; make sure all
teachers vie the sama strategies.

+ Remove a student frors a preblem situation, but
den't charscterize it o5 2 punishment.

+ irwolva the family in any behavior manzagement plan.

+ Acknowledge that the student may ba having & haed
time. Be empathelic, encouraging and patient,

# Have the student work with you to make decistans
about schedule changes or proritizing tasks.

« Yiritability, fow frustration folerance or “short fuse”
ate common, Approach studentin &
non-judgmentsl way

Sharief Taraman, M.D,
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When to Refer to a Multidisciplinary
Concussion Clinic .

H H ¥ The vast majority of
Subjective cmajority of
concussions resolve within
- e Typically recovering  ==ie=Alypical Recovery days to Weei{s.

v 75% of in 14 days
v 85% by 21| days

2
3 Multidisciplinary approach for
8 patients with protracted
recovery.
Dayi Day 3 Day 14 3 months
Colling et al,, 2006, Neurosurgery
Disparities

# A number of studies have suggested that socioeconomic
disadvantage and/or ethnic minority status may also be
associated with worse outcome after pediatric TBI,
controlling for injury severity.

» However, in studies with extended follow-up, there is a
higher attrition rate for lower SES patients.

» Furthermore, there are differences between ethnic
groups in death and hospitalization rates associated with
mechanism of injury, particularly in younger ages.

Anderson et al, 2004; Catroppa & Anderson 2004; Schwartz et al, 2003;Yeates et al, 2002

Sharief Taraman, M.D.
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+ Symptomatic students may require active supports and
accommodations in school, which may be gradually decreased
as their functioning improves. Inform the student’s teacher(s),
the school nurse, psychologist/counselor; and administrator of
the student’s injury, symptoms, and cognitive deficits.

b Students with temporary yet prolonged symptoms (i.e. longer
than several weeks) or permanent disability may benefit from
referral for special accommodations and services, such as
those provided under a Section 504 Plan.

Sharief Taraman, M.D.
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Benefits of Strict Rest After
Acute Concussion: A Randomized -
Controlled Trial

Danny Georgs Thamas, M0, MPH Jennifer H. Apps, PRDY, Rsymond G. Hefimann, PRI, Michael Merea, PROY
Thomas Hammeks, Pimb

“Patients in our strict rest group reported more
symptoms over the course of the study. Modeling
revealed that group assignment was associated with high
physical symptoms early and emotional symptoms
throughout the study.”

Acute ConcussioN Evaruation (ACE)
Care PLAN T
Gerard Gioia, PhD!' & Micky Collins, PhD?

*Children's National Medlca! Center
Universily of Pittsburgh Medical Center

until you (or your chitd) have fully recovered, the following supports are recommaended: {check aif that apply)
——No return lo school. Aelurn on (daie)
__Return 1o school with foliowing supports. Raview on (date)
JShortened day. Recommend ___ hours per day until (date)

—_Shorlened classes (Le., rast breaks during classes). Maximum class lengih: __ _ minutes.
Atlow extra time to complete coursework/assignments and tests.
_ _Lessen homeworkioad by . Maximum length of nightly homework: _____ minutes.

___MNo significant classroom or standardized testing at this time.

—.Check for the return: of symploms (use symplom table on front page of this form)} when doing aclivities that require a
ot of attention or concentration.

.._Take rest breaks during the day as needed.
..[Request meeting of 504 or School Management Team 1o discuss this plan and needed supports.

Sharief Taraman, M.D. 54
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neuropsychologists”

Rehabilitation - Cognitive

“Cognitive rehabilitation interventions are typically
managed by speech therapists, occupational therapists, or

(Riechers & Ruff, 2010, p.136)

Speech-Language Pathology
——

oagnition and language are intrinsically
and reciprocally related” (ASHA, 2oD5, p.1).
SEPs have a unique skill set and kaowledge
apout cognition and communication acrass
the [ifgspan; therefore,
SLPs evaluate znd treat cognitive
processes that underlie comumunicazion

ncepih
gagesnmont of
p cognitive skills
/ Often not
covered by

i

;‘ insurance

H “{ Nevropsycholagisis] assess
i copnition {and} are spadficaily
\ wrained and ficensed ta formally

evaluate and treat mood
5 disturhancas and emotienal
\\._ functioning! in addition to being
'\guaiﬁec o assess and measure G

‘\\ {ARHA, 3003, p.5)

Neuropsychc;lcvgy

(de!e, et al, mos}

Evaluation and
treatment of
cognitive function

tnicloding: sttention,
memary, sxecutive

functioning, etc

Occupational Therapy

——

Fargret funcilenal
slilly tor e xienize
indepepdence B

sxfety

Lsnaliy

==3.$U*1_11§¢*.

Fodelress copritive and visual

furction that undderlies tha
 ability to compiete sctivities of

dajly fiving (ADLs) and

lndependem activitizs of daily
fvings (1ADLS) safely, including
cognitive function nzeded for

safe driving® {not covered by/

insurance}.

—e P

Sharief Taraman, M.D.
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Omega 3 fatty acids

<
VS NIV NI NI NI NI N

Contemporary fish consumption
S versus major depression e
Omega-3 Research e
Dietary Omega-3 Faoltty Acids Normalize BDNF Levels,
Reduce Oxidative Damage, and Counteract Learning
Diisability after Travmatic Brain Injury in Rais

; @ New?ﬁealand
- Canada

-OFrance.

AIGRO WL ZHE VING,' and FERNANDO GOMEZ-PINILLAM

Delayed administration of ethyl efcasapentate inygrnroves local cerebral
Llood flow and metabolism withood affecting infarei volunmes in the rvos
foeal ischemic mode]

“Major depression afnual _
-~ prevalence [ite per 10 persons)

RN+ ER e e e A e T ¥ s
Tashiva Katsimata *. Yasue Katayama, Rinnosuke Oboe, Flivomi Muramats, 2G40 - s0 CBO W0 120 0 130 150
Tatsno Ohtori. Akire Terashi T L g L :
Lpepnd Doparenenr g Fusost Malicing, Nippea Medteaf Singel, 105 Sentagy, Jusino b Fokpe JEE. Fpan

L Apparent fish consumption
.0 Uibs per person per yeary | ¢

Status study
Recruiting High Dose Gmega-3 Fatty Agids In the Treatment of Sport Rejated Congussions
Conditions: wild Concussion; Srain Concussicn;, Cerebral Concussion
Interventions: Disiary Suppltement. Docosahexaerioic acid; Gther: Placebo
Mot yet racruiting DHA For Treatment of Pediatric Concussion Reiated to Sports injury

Conditions:  Concussion; Mild Trauvmatic Brain injury
intervention: Drug Docosahexaenolc acid {DHA)
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Omega-3 Controversy

Study Shows-; No Benefits of Omega-3 Fatty
Acids on Cognitive Decline

Fri, ST - Y

A new retrospective cohort study found ne aszociation befhveen levels of smega-3 fatty aclds and age-associated cognitive
decline in older women without demenlia, confrary to previous research that demonsirated the pofential benefits of omega-3 fatly
gids on cognitive funciion.,

Oimega-3 Fatty Acids Linked to Increase in Prostate Cancer Risi
Adicie date: July 17, 2013

By Stacy Simon

A study conduniad by resaarchars at cancer canters across the US has fouad a Bnk between orosga-3 atty anids and
an increased sk of prostate cancer. Omega-3 faliv acids are found in fish including saimon, frouf, and fresh luna, and
in fish oil supplemenis.

The study, published online July 10 in the Jousnal of the Makons! Cancer insiitute, looked st blood tevels of crtega-3
faity acids in some of tha men znrsiled in the Selenium and Vitamin & Cancer Prevertion Trial (SELECT) of more than
35,000 men over age 50 in the US, Pueno Rice, and Canada. The study did not colfect infarmation on the men's diets.
Thersfore, il's not clear whethey the omega-3 fally acils in thair bleod cana from Tood or from supplaments,

‘Omega-3 Controversy

Expert ()pmmn. Omega-3 Fatty Acids and Bleedmg———(.ause tnr
Concern?

William S, Harris, PhD

Omega-~3 fatty acid ethyl esters have weli-known triglyceride<lowering properties and
were shown =30 years ago ta inhibit platelet function. With the recent US Food and
Prrug Administration (FIJA) approval of these agents {or treating severe triglyceride
elevations, concerns about excess bleeding vaturally acise. However, an objective
assessiment of the evidence for clindcally significant bleeding reveals thae such con-
cerns are unifounded, As sucly, the benefils of triglyceride lowering with onmega-3 fat(y
avids more than oufweigh any theorefical risks for increased bleeding., @ 2007
Elsevier Inc, Al rights reserved, (A ) Cardiol 200799 supp! :44C-46C)

~500-000mg/day
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Management of Post-Concussive
Symptoms: Headache

¥ The most common symptom for which medication is indicated is post-
concussion headache.

b As many as one third of patients report increased headaches [ year after
head trauma.

b Generally the headache (eg, tension, migraine) is similar to the type of
headache the patient typically had before the trauma, with most (85%)
being described as steady, aching, tension-type headaches. Migraine
headaches with or without aura have been reported with less frequency
after concussion .

b Adolescents participating in sports with repetitive minor head trauma such
as football, hockey, and boxing can develop “footballer’s migraine”.

Willer & Leddy, 2006

Management of Post-Concussive
Symptoms: Headache

+ Regional cerebral blood flow measurements using SPECT, in children with
post TBI headaches, showed persistent differences over time.

¢ Thirty-two children were studied, aged 6-16,at 10-15 days, and then at 3
and 12 months after brain concussion. In all children no changes were
found in CT and MRI examinations. In the early period after trauma, blood
flow impairment was found in 21| children in the studied group, mostly in
frontal areas. One year after trauma the rCBF improved in | | children and,
in the remaining [0 cases, the pattern was normal.

b In a group of four children with headache one year after brain concussion,
three of them still presented with impairment of blood flow.

Lemka et al, 2005

Sharief Taraman, M.D.
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Management of Post-Concussive

b Within six months, ~80% of patients with post-traumatic headache
following head trauma show remission.

» And many patients respond to conventional headache management

Krusz, 2005
Solomon, 2001

CH,
HaC

Sharief Taraman, M.D.
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i

EErt R

Introduction
Fetasites bybridus, a perersdal shrub thar grows in Burope, Asia, and North Amcrics, iz
corrumonly reforred tor as bustorbir because the fvaves of the plant have been used to wrap
Batter durigiy wsrm seasons. {2 Historcally, busterbur has been used fora wide range
of conditfons, such as Surinaey et spasms,” back pain, asthuag, and topical weund
healing. (344} Generally, bitter-tasting compounds extragted Fom the oot of the
Butterbur plant, known as potasing, are the sctive ingrodient. {4}

Definition and Description

Butterbur is a mombier of thoe Asteraeo e Clomposita e Camily and has boon usad modicinally
fior maore than 2,000 years, {23 Recent research has evaluated butterbur to prevent asthana
sttacks, allorgic rhinkiy, and migraine headaches duse to s ant-inflammstory and antispas-

miodic cffeces. (BBHAKTUBKIW IO IT M2 18)

Evidence of Efficacy in Pediatrics

Evisferce for the use of butterbur in children s promising, although prelimioany, Prats are
Based primarily on open-label, cobort-controlled triaks in sdule and childron and random.-
tridd, controlled trals {ROTTY) inoadules.

Sy Stom Busitienss
Baoty Trag"

suby Blesp Fasiivne: Bapbyr Sioap Povitionn
“H B e Hall” P Sloiker”

Ty Steig
Snow Angel

Baby Slsep Pesg
e Hoode™

Sharief Taraman, M.D.
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‘Management of Post-Concussive
Symptoms: Sleep Disturbance

b 19 patients who had suffered TBI were mvestlgated with
polysomnography and were actigraphically monitored for

five days at home. TBI was associated with lower sleep
efficiency: 79.8 £ 9.8% vs 87.7 £ 6.8%; P < 0.005

» 44 consecutive patients were prospectively assessed with
regard to CSF hypocretin-| after acute TBl. Compared
with controls, hypocretin-| levels were abnormally lower
in 95% of patients with moderate to severe TBI.

Kaufman et al., 2001
Baumann et al, 2005

Management of Post-Concussive
Symptoms: Attention/Concentration

 Psychostimulants have been shown to improve recovery of
motor function in animal trials if given before physical therapy.

b Stimulants and dopaminergic agonists such as bromocriptine
and amantadine might help disorders of diminished motivation.

» Dextroamphetamine and methylphenidate may improve
impulsivity, memory, and concentration in patients with TBI.
Feeney et af, 1982

Campbell & Duffy, 1997
Whyit)e et al, 2 Cﬁj

Sharief Taraman, M.D. 61
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Disparities in Unmet Need for Care Coordination:
‘The National Survey of Children’s Health

“The need for care coordination and the lack of
effective care coordination among those who needed
it was higher among children with multiple
conditions. Among children with >1 specific chronic
condition, the percentage of children whose parents
reported being in need of care coordination varied by
condition from a low of 63% of children with asthma
to a high of ....cc...........

(Pediatrics Vol. 131 No. 2 February 1, 2013)

Disparities in Unmet Need for Care Coordination:
The National Survey of Children's Health

“The need for care coordination and the lack of
effective care coordination among those who needed
it was higher among children with multiple
conditions. Among children with >1 specific chronic
condition, the percentage of children whose parents
reported being in need of care coordination varied by
condition from a low of 63% of children with asthma
to a high of 95% of children with brain injury or
concussion.”

(Pediatrics Vol. 131 No. 2 February 1, 2013)

Sharief Taraman, M.D. 62
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Reinforce the Team Approach

b Reinforce that the patient’s family, medical team, coaches, and educators are
all working together to get you back to normat.

» Educate family, coaches, and educators about concussion, the typical
trajectory, and patient specific nuances.

b Tall with school about informal supports and/or a formal 504
Accommodation Plan.

> Allow for missed assignments and “passes,” as well as flexibility in schedule so
the child does not fall too far behind or needs to be retained an academic year.

» Don't try to catch up if the amount of work is insurmountable.
b Concussion should not result in an |EP under Traumatic Brain Injury or
Other Health Impairment. If you are thinking there is still the need for

special education, there were likely some pre-existing learning or mental
health issue that have been amplified in light of the concussion.

Sharief Taraman, M.D.

Department of
Veterans Affairs

' o rnal of
rjfhl,\}'eurgpathq{‘ogy.
= Bxpenmenta
Neurology
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 Stagel

Stage IV

| hithelfwww bu edulcstefcase-studies!

Framtiess in
HUVEARN NEUROSCIENCE 0 W&@

5

metired

Absence of chronic traumatic encephalopathy in
football players with multiple concussions and
neurological symptomatology

LiFi-Naz Hazrati’®*, Maria C. Tartaglia®?, Phedias Diamandis ', Karen D. Davis*5%7, Robin E. Green®,
Richard Wennberg?®, Janice €. Worng'?, Leo Ezerins® and Chardes H. Tator™’

' Nepartment of Labomtory hedicing ancd Fathobiology, University of Torprta, Toronss ON, Canada

¥ Tarz Centre for Besoarch in Newodogenaiative Diseases, Univarsity of Torossto, Tornmg, ON, Cansgs

7 Division of Nourology:, Krambil Newoscienoe Cantre, University Hoatth Netwodkl Unbersite of Toronte, Tororto, DN, Cahada

4 Divigion of Meurgsurgery, Krembil Neurosoionee Conire, Univirsity Hegith Nerweon, Univergity of Toronta, Toronto, O/, Conada

¢ Division of Brein, imawng snd Behaviour - Systems Neurcsciange. Toronte Westam FResearch institute, University Heafth Network Toronto, ON, Canads

¢ Deparrment of Sumen: University of Torortto, Taronte, ON, Cersds

7 insliiuvte of Medical Science, University of Tovonto, Tarorto, QN Cansda

® fososreh, Cognitive Meurarehobifitation Scienoos Lab, Toronto Rebabilftavion instituts, Univarsity of Toronte, Tovonto, ON, Canada

¢ Executive Directon, Canadian Football League Alumni Assorietion, Membsrs of e Canadian Sparts Concussion Propect & the Kromibil Mawrosciense Cenirs,
Teronfo Wisstern Hospital ard Unlversity of Toronte, Teronta, ON, Canadn

This study only had an n=6
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