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Objectives

Overview of the basics of Sports Related Concussion (SRC)

Understand how and when to refer for neuropsychological
assessment after Sports Related Concussion (SRC)

Review of latest updates from Berlin Consensus Guidelines (2017)
Do’s and Don’ts for clinical practice
Resources for providers and patients on concussion and CTE

“Sports related concussion (SRC): TBI
induced by biomechanical forces; several
common features

May be caused either by direct blow to head, face, neck or elsewhere
on body with impulsive force transmitted to head

Typically results in rapid onset of neurological impairment, but can
evolve over minutes to hours

May result in neuropathological changes, but acute signs/symptoms
reflect functional disturbance rather than structural injury and therefore
no abnormal findings on imaging

May or may not involve LOC; resolution follows sequential course; in
some cases symptoms are prolonged”

Per: Consensus Statement on Concussion in Sport — 5t Intl. Conference (Berlin, 10/16;
pub 4/28/17 in BIJSM)
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“The suspected diagnosis of SRC can
include one or more of the following clinical
domains:

Symptoms: somatic (e.g., headache), cognitive (e.g., feeling like in
a fog) and/or emotional symptoms (e.g., lability)

Physical signs (e.g., loss of consciousness, amnesia, neurological
deficit)

Balance impairment (e.g., gait unsteadiness)
Behavioural changes (e.q., irritability)

Cognitive impairment (e.g., slowed reaction times)
Sleep/wake disturbance (e.g., somnolence, drowsiness)”

Diagnosis of sports concussion acutely

“SCATS5 currently represents the most well-established and rigorously
developed instrument available for sideline assessment. There is
published support for using the SCAT and Child SCAT in the
evaluation of SRC. The SCAT is useful immediately after injury in
differentiating concussed from non-concussed athletes, but its utility
appears to decrease significantly 3-5 days after injury. The symptom
checklist, however, does demonstrate clinical utility in tracking

recovery. “

“Baseline testing may be useful, but is not necessary for interpreting
post-injury scores. If used, clinicians must strive to replicate baseline
testing conditions. Additional domains that may add to the clinical
utility of the SCAT tool include clinical reaction time, gait/balance
assessment, video-observable signs and oculomotor screening.”
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IMMEDIATE OR ON-FIELD ASSESSMENT

STEP 3: MEMORY ASSESSMENT
MADDOCKS QUESTIONS®

STEP 4: EXAMINATION
GLASGOW COMA SCALE (GCS)*
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SCORING ON THE SCATS SHOULD NOT BE USED AS A STAND-ALONE
METHOD TO DIAGNOSE CONCUSSION, MEASURE RECOVERY OR

MAKE DECISIONS ABOUT AN ATHLETE'S READINESS TO RETURN TO
COMPETITION AFTER CONCUSSION.
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Concussion is a Metabolic Disruption

Immediate increases in cerebral metabolic rates of glucose are
followed by prolonged glucose metabolic depression.

Glucose uptake studies have shown prolonged decrease in glucose
uptake following all types of injuries, severities and age groups.

The metabolic depression is a hallmark characteristic of TBI of all severities.

Metabolic cascade is mostly resolved within 7-10 days (BUT per
Berlin statement: recent studies using DTI, fMRI, MRS, CBF, etc.
suggest physiological recovery may outlast current clinical
measures of recovery)

“Multiple studies suggest that physiological dysfunction may outlast current
clinical measures of recovery, supporting a ‘buffer zone’ of gradually increasing
activity before full contact risk. Future studies need to use generalisable
populations, longitudinal designs following to physiological and clinical recovery,
and careful correlation of neurobiological modalities with clinical measures. At
this stage, these modalities, while useful as research tools, are not ready for
clinical management.”
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Why keep concussed athletes/patients out
of harm’s way? Impact Interval Matters

(Prins et al., 2013)

When a second injury occurs
before the metabolic recovery of
the first injury, the effects are
cumulative.

== Single Impact == 2nd TBI induced DURING the we= 2nd TBI induced AFTER the
CMRglc deperssion of 12T CMRglc depression of the 12 T8I

¢ Sinale Imnact: shows

Window of Vulnerability (Prins, 2017)

Duration of glucose metabolic depression
reflects the duration of metabolic vulnerability to

another TBI.

When a second injury occurs before the
metabolic recovery of the first injury, the effects
are cumulative. (Prins et al., 2013) and recovery
trajectory takes longer

Window of vulnerability in adult humans: 7-15
days
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Neuropsychological Assessment

Post injury NP assessment typically includes ImMPACT
(computerized NP test) and paper-pencil measures of verbal
and visual learning/memory, attention, visual scanning,
processing speed, multi-tasking, rapid verbal fluency

Per Berlin Guidelines (2017): Post injury neuropsychological
assessment is not required for all athletes

Consider referral for NP assessment when the recovery is
atypical (taking longer than expected or cognitive
complaints are unusual/severe)

Post injury NP exams are typically done when the athlete is
asymptomatic to establish return to neurocognitive baseline,
but sometimes done earlier to assist in management decisions

Sample NP Test (Penn State
Cancellation Task)
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Are baseline NP exams mandatory?

The short answer is “NO”.

Peds: Routine computerized baseline NP
testing for children and adolescents is NOT
recommended due to issues with reliability

and validity

Adults: Baseline or preseason computerized
NP testing in adults is not mandatory but may

be helpful

Managing Concussion

Remove an athlete from play while
they are still recovering

Encourage them to rest (24-48h) and
then start moving as soon as possible

Provide accurate education about
what to expect, including written
information or websites

Prioritize return to school over return to
sport

Tell them to lie down in a dark room
with “no stimulation” for days

Prescribe full rest for >3 days, as it has
been shown empirically to be
detrimental

Deprive them of all reinforcing
activities that provide positive
emotional experiences and social
support

Refer them to providers who are not
well trained and could cause an
iatrogenic effect

©AllinaHealthSystems
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Persistent symptoms

“The Berlin expert consensus is that use of the term ‘persistent symptoms’
following SRC should reflect failure of normal clinical recovery—that is,
symptoms that persist beyond expected time frames (i.e., >10-14 days in
adults and >4 weeks in children).”

“The strongest and most consistent predictor of slower recovery from SRC is
the severity of a person’s initial symptoms in the first day, or initial few days,
after injury. Conversely, and importantly, having a low level of symptoms in
the first day after injury is a favourable prognostic indicator. The
development of subacute problems with migraine headaches or
depression are likely risk factors for persistent symptoms lasting more than a
month. Children, adolescents and younqg adults with a pre-injury history of
mental health problems or migraine headaches appear to be at
somewhat greater risk of having symptoms for more than 1 month.”

Treatment of Persistent Symptoms

New section in the 2017 Paper regarding Rehabilitation:
“Avariety of treatments may be required for ongoing or

persistent symptoms and impairments following injury. The
data’support interventions including psychological, cervical
and vestibular rehabilitation. In addition, closely monitored
Active rehabilitation programmes involving controlled sub-
symptom-threshold, submaximal exercise have been shown
to be safe and may be of benefit in facilitating recovery. A
collaborative approach to treatment, including controlled
cognitive stress, pharmacological treatment, and school
ccommodations, may be beneficial.”

OAllinaHealthSystems 10
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Maybe you'll start
feeling better if you
stop reading
WebMD.

Concussion information available to
adolescents on Social Media (Kollia et al
2018)

YouTube reaches more 18-34 year olds than any US based cable network
and has over 1 billion users

A search of concussion videos uploaded between 2007-2016 with more
than 100,000 views resulted in 98 videos (English only)

Collectively the videos were viewed 71,760,719 times
Oriqgin of upload:
48% were Consumer videos- nonprofessional member of the general public

50% were Television based videos — from a TV show or clip
2% were Internet based videos — from a website or other internet source

NONE were Professional videos — from a person qualified to discuss the
topic based on credentials and training

OAllinaHealthSystems
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Public misconceptions about
Concussion/mTBl
(Merz, Van Patten & Lace, 2017)

Original study in 1988 (Gouvier et al) found that 46% individuals (in Louisiana) felt
a second blow to the head could reduce amnesia and restore lost memories

Hux et al. (2006) replicated the study in Nebraska, found that 93% believed it is
possible to have memory impairment so severe that they cannot recognize
family members or remember past events but can be normal in every other way

Merz et al. (2017) replicated the study (with a diverse, US + non US sample) and
found that only 14% were accurate regarding “importance of resting and being
inactive for at least a week” (F) compared to 36-62% accurate in 2006 study
(more misinformation now on prolonged rest)

At least 6 items regarding PCS and CTE were answered with very low accuracy
(less than 40%) e.g., “Scientific evidence has shown that repeated concussions
from playing contact sports, such as football, cause a brain disease called
chronic traumatic encephalopathy (CTE)” (F). 10% US sample answered
correctly, 23% non US sample answered correctly

Take Home Messages:

Brief rest (24-48 hours) is indicated, then get active as soon as possible

Do not expose the brain in it’s window of vulnerability (10-14 days) to a repeat
trauma (metabolic dysregulation will take longer to normalize)

Baseline computerized NP testing may be helpful in adults, NOT recommended in
kids

Nor, </’:l| course of recovery in adults: 10-14 days

ormal course of recovery in kids: up to 4 weeks

Multi-disciplinary rehab efforts for persistent symptoms

Concussion awareness: convey confidence that they will get better

http://www.cdc.qgov/headsup
http://www.sportsneuropsychologysociety.com/resources-and-publications
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