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The DANISH CONCUSSION CENTER  comr™
- national knowledge and ressource center

Characteristics:

Expertise across subdisciplines

Gathers and conveys current evidence-based knowledge
Provides guidance to clinicians and other professionals
Strong network of good collaborators

Contributes to development of the field (research)
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WHAT Is concussion

s
%0

 Acute brain function-affecting event related to
blunt impact or other mechanical energy applied to
the head, neck or body (with transmitting forces to the brain), such as from
sudden acceleration, deceleration or rotational forces

ONF, 2018, ASRM 2020
e Occur in many contexts and via several mechanisms
« Spontanous recovery expected in 2-3 weeks, in adolescents up to 4 weeks
 Typically no abnormality on standard structural imaging
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Figure 1: Global incidence and prevalence of traumatic brain injury compared with other common
neurological diseases
Data are from multiple sources. Incidence is quantified as the number of cases per year, and prevalence as the
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Concussion affects the brain

Injured
connections
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Thea Denlsh
Concussion

HOW is concussion diagnosed? Coatr

Clinical diagnosis => clinical interview + plausible mechanism of injury + medical records if available

American Congress of Rehabilitation Medicine Diagnostic Criteria for
Mild Traumatic Brain Injury (2023)

Mild traumatic brain injury (mTBI)
Diagnosed when, following a biomechanically plausible mechanism of injury one or more of
the criteria listed below are met.

One or more clinical signs attributable to brain injury

/

2) Atleast two acute symptoms and at least one associated clinical or laboratory finding
attributable to brain injury (within 72 hours).

/

3) Neuroimaging evidence of TBI, such as unambiguous trauma-related intracranial
abnormalities on computed tomography or structural magnetic resonance imaging
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WHAT are the SYMPTOMS of concussion

» Within min to hours - headache, nausea, balance problems,
memory loss of the immediate event

» Within days to weeks — concentration difficulties, memory
problems, light and noise sensitivity, fatigue, sleep

Isturban m win
disturbances, mood swings = u

* Most symptoms are NOT visible

The Danish
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PROLONGED post-concussion symptoms

THINKING/
REMEMEBERING

‘I’ PHYSICAL

EMOTIONAL/
MOOD

@ SLEEP
DISTURBANCE

» Difficulty thinking
clearly

* Feeling slowed
down

* Difficulty
concentrating

* Difficulty
remembering new
information

* Headache
* Nausea or
vomiting
(early on)

* Balance
problems

¢ Dizziness

* Fuzzy or blurry
vision

* Feeling tired,

having no
energy

* Sensitivity to
noise or light

Irritability
Sadness
More emotional

Nervousness
or anxiety

* Sleeping more
than usual

* Sleeping less
than usual

¢ Trouble falling
asleep
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1 out of 5 has symptoms
longer than 1 month
(Silverberg et al. 2020)

Up to 43% have
symptomes 3 monhts post-
injury, up to 34% have
symptomes 6 monhts post-
injury
(Cnossen et al. 2018, Voormolen
et al. 2019)
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If symptoms persist

« Common impairments: The ‘m;
. Iy
* reduced work capacity, ness,
« problems with social function, pal’ado)(

« family disruption,
 other disabling symptoms

TRACK-TBI studies and CENTER-TBI studies: around 50% have functional
limitations 6 and 12 months after injury
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Long-term impact — S
insights from register studies

Working-age adults (N=20000)
* Hospital treated
» 5-year follow-up

Data sources: - Control group

The population register

The Danish National Patient The Income Statistics
Register Register

, , The Danish Education
The Danish Register for __— — PestiE
Evaluation of Marginalization

The Danish Family Relations

Primary outcome:
Database y

* Not attending ordinary work
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Labour market attachment with 5-year follow up

BM) Open Premorbid risk factors influencing
labour market attachment after mild
fraumatic brain injury: a national
register study with long-term follow-up

BM) Open Labour market attachment after mild

C O n C u S S i O n i S traumatic brain injury: nationwide

cohort study with 5-year register follow-

associated with

e Groups at long- |
greater prevalence termrisk are: EEEeaTes
and risk of : ;

daa, inchuding covariates, lsbour market dafa and
potental prediciors. )
» The siudy did not have access o ptient records
‘which increased the risk of mesclassification.
ratorel registers. » The regsters did not allow access Io cinical infor-
» This study estimated the prevalonce and OR of not mation sich s njury severiy.
atening ordiry work, heathseated berefis and
Geath in paiiends wih mTEl up o 5 years posiinury.
» This shudy bad no aocess o patient records, with e
irherent risk of misclassification.

* Younger adults

* Not attending ordinary work  Persons with longer educations
* Long term sick leave « Persons from ethnic minorities
* Reduced work ability  Persons with somatic

* Limited attachment to the labour comorbidities

market or even permanent

exclusion from the labour market
Graff et al. 2019a, Graff et al. 2019b
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Academic achievement and career
advancement

CO N Cu SS i O N is aSSOCi ated With ; Five-Year Trends in Marital Stability,

Academic Achievement. and

Socioeconomic Indicators After

¢ Impalred ChanCeS Of flﬂlShlng edUCathn or Concussion: A National Register Study
enrolling in an education at 5 years post-trauma e

e Childhood concussion before age 18 — impaired
changes of achieving highschool education or
greater

* Impaired chances of career advancement and
employment (labour market attachment and
occupation) at 5 years post-trauma

Rytter et al. (submitted), Graff et al. 2020
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Who is at risk for prolonged e
recovery”?

Demographic factors and other morbidity

#38230492

& N
Women
: Low/High education
Injury related factors [Hig
R Age Psychological factors
(Severe early PCS symptoms (<2 wks Etnicity g y J _
post-injury) '
S Mental health problems Psychological resilience
Parallel physical injury (e.g. fractures) -
Other somatic illness lliness perception
Prior head traumas O N I : !
1 Problem solving strategies (coping
N Genes v )
Systematic reviews of prognostic factors:
P PCS Silverberg et al. 2015, Iverson et al. 2017

The Danish .
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Prolonged symptoms are treatable

Evidence base is small, but exists — varies for the specific areas of
treatment

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2785878

ok [Open. a

Original Investigation | Neurology
Nonpharmacological Treatment of Persistent Postconcussion Symptoms in Adults
A Systematic Review and Meta-analysis and Guideline Recommendation

Hana Mala Rytter, PhD; Heidi J. Graff, PhD; Henriette K. Henriksen, PT; Nicolai Aaen, MSc; Jan Hartvigsen, PhD; Morten Hoegh, PhD; Ivan Nisted, MSc;
Erhard Trillingsgaard Naess-Schmidt, PhD; Lisbeth Lund Pedersen, MSc, PT; Henrik Winther Schytz, MD, PhD, DMSc; Mille Mgller Thastum, MSc, PhD;
Bente Zerlang, OT; Henriette Edemann Callesen, PhD

Abstract Key Points

. . ) Question What is the evidence for
IMPORTANCE Persistent (>4 weeks) postconcussion symptoms (PPCS) are challenging for both

patients and clinicians. There is uncertainty about the effect of commonly applied
nonpharmacological treatments for the management of PPCS.

nonpharmacological interventions to
treat persistent postconcussion
symptoms?

The Danish
Concussion centerk@ Improved management of concussion by Hana Mala Rytter




Treat what you can treat

- But not necessarily at the same time

Sensory _
sensitivity
Headache
= 7

Patients with 1-2 symptoms shall have

Cognition

treatment focusing specifically on these
M < mptoms rather than interdisciplinary
approach

Balance
k

Vertigo l
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Treat what you can treat

- But not necessarily at the same time

Sensory _
sensitivity
Headache
= 7

Patients with 3 or more sequelae
should be refered to interdisciplinary
i rehabilitation
olance Interdisciplinary approach can help

* prioritizing the individual treatments
Vertigo =

Cognition

The Dan.
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If symptoms persist > 1 month

Closer assessment of

Headache FIGURE OUT EARLY

D. . V : ]
izziness/Vertigo what is to be treated
Sleep disturbances

Vision problems

. Fatigue

* Furthermore:

. Screening for anxiety and depression

. If cognitive symptoms that limit daily life activities, consider
neuropsychological assesment and guidances regarding treatment and
adjustments

Silverberg et al. 2020
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If symptoms persist > 6 weeks

* If the early strategies do not have en effect
» Refer to a specialist within a specific discipline regarding further assessment
» Refer to interdisciplinary rehabilitation

 Pay particular attention to
1) Patients with high symptom burden

)
2) Patients with known risk factors for prolonged recovery
3) Patients who are not able to resume their daily roles and functioning
4) Patients who are to perform at high level (e.g. students at exams, prof.
athletes, managers at deadlines...)
5) Patients with limited access to care (e.g. due to long waiting lists)

Silverberg et al. 2020
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Psyke & Logos, 2021, 42, 84-106

HIERNERYSTELSE OG REHABILITERING AF LANGVARIG

C O n C U S S i O n a n d SYMPTOMER EFTER HIERNERYSTELSE
re h a b i I itati O n Af Hana Mala Rytter!

Psyke og Logos, 2021

Hjernerystelse udgor op til 90 % af alle hovedtraumer. Storste-
delen af personer med hjernerystelse oplever spontan bedring
i lobet af de forste to-tre uger, men en betvdelig andel oplever
langvarige fysiske, kognitive og folelsesmcessige symptomer:

Ca. 35 % har fortsat symptomer tre-seks maneder efter trau-

met, og hos 5-20 % varer symptomerne mere end et ar. Symp-
tomerne bevirker, at man har sveert ved at fungere i hverdagen,
og er forbundet med store personlige og arbejdsmcessige kon-
sekvenser. Adskillige perimorbide, pree- og postmorbide fakto-
rer har betydning for prognosen. Forskning i behandling af
langvarige symptomer er fortsat i sin spcede begyndelse med
studier i stecerkt design. Men der ses lovende resultater. Indsat-
ser rettet mod psykologiske faktorer kan reducere den samlede
symptombyrde, forbedre emotionelle symptomer og have posi-
tiv indvirkning pa livskvalitet. Behandling bygger pa princip-
per af individuelt tilpasset, rfaglig rehabilitering, som for-
ankres i biopsykosocial forstaelse af lidelsen, da bedringspro-
cessen afspejler et komplekst samspil mellem disse faktorer. Og
der er behov for en_langt mere aktiv tilgang til personer; der er
i risiko for et langvarigt forlob.
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BIO-PSYCHO-SOCIAL INTERACTION

- influencing factors

Physical effects :
-  Neural

- Cervical

- Oculomotor

- Musculoskeletal

Physical

Reaction to the concussive event and _ _
Life circumstances :

subsequent problems :

- Coping and problem solving strategies PsyChO Social G (demands, tasks, SU_DPOF’[)

_ é\ctivity Ilevels |og|ca| - 2<;T;?ilorstwork (understanding, help,
- Personality

- Identity - Work situation (work related pressure,
- Stress unemployment)

- Privat economy and housing situation
- Invisible impairments (lack of
understanding, suspicion)
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The challenges of a concussed person w
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Physiotherapist with concussion

knowledge
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|
TIME .. and symptoms persisting ...
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The Danish Concussion Center
has gathered, produced and communicated knowledge in 4 yrs

>20 conferences,
seminars, courses eftc.

Physiotherapeutic
guideline

45 knowledge Evidence-based

disseminating knowledge on
articles website

National
[ peer-revied clinical
scientific papers guideline

Knowledge Knowledge
dissemination production
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Future work of the Danish Concussion
Center

» Continuous effort to support knowledge dissemination in the
field (counterbalance Dr. Google)

* More uniform information to patients/clients

« Easier access to evidence-based information
 Foster interdisciplinary dialogue

* Improve early management

* Improve knowledge on management of long-term sequelae
(incl. rehabilitation)
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Thank you for your
attention

Hana Mala Rytter
hana.mala@psy.ku.dk
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