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History

Stated that PD patients
had no h/o trauma

7 pts, Varying etiology of
injury




History

. Football players
. Mike Webster, 2005

. Boxers

. Other “combat” sports
. Domestic violence

. Military background

Normal Brain Advanced CTE

Taupoathy




Linking Brain Injury to
Movement Disorders

Timeline

W

Injury

AR Severity




Brain Injury and
Movement Disorders

 Neurology (2018)
* Rare after mild-moderate e 325870 veterans
injur |
jury . Half with TBI (all severities)
e 12-year follow-up
1,462 dx with PD

949 had TBI
e Mild TBI =56% increased
Incidence is overall low risk of PD
Environmental factors e Mod-Severe TBI = 83% ¥
also at play increased risk of PD w

Not all data supports it



Timeline: Brain Injury and
Movement Disorders

Two weeks to 1 year
following injury

2 months to 2 years

Delay of years

Stroke - acute

Toxic exposure and
TBI — months to
years

Usually acute (ABI)



Severity of Brain Injury
and Movement Disorders

e Amnesia>7dPTA
e GCS < 8 after 30 min
e LOC>74d

Krauss

e 22.6% with MDs
 Tremor (19%)
. Dystonia (4.1%)
Krauss & Jankovic
2002

Johnson & Hall
1992



Severity of Brain Injury
and Movement Disorders

e Amnesia <24 hr PTA

e GCS 13-15 after 30.
min

e LOC <30 min

Krauss

 10% with MDs

 7.6% transient
o 2.6% persistent

e 50% in severe

(Krauss et all 1997)



Anatomy of Movement
Disorders

M = Basal ganglia

[l = Related structures
v— Caudate nucleus

Globus pallidus

Putamen

Thalamus

« Basal ganglia
e Thalamus

o Cerebellum

o Cortex (indirectly BG) | ceus

accumbens

Subthalamic
/ nucleus

Amygdala

Substantia nigra
Ventral tegmental area

&

Olfactory tubercle \/ontral pallidum




The Basal Ganglia

caudate
nucleus

« Key role =initiation
and integration of
movement

subthalamic
nucleus

o

e =

substantia nigra




Functional Anatomy of Basal Ganglia
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Mechanisms of Brain Injury
and Movement Disorders

e Contusions

« Diffuse axonal injury
(DAI)

e Stroke
Ischemia
« Hemorrhage




Mechanisms of Brain Injury
and Movement Disorders




Anatomy of Movement
Disorders

e Action/Kinetic
e Postural
* Resting




Common Movement
Disorders After Brain Injury
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Tremor

e Substantia nigra
e Thalamus
e Cerebellum

e eg, impact from a car
accident




Tremor

 Kinetic - action

» Resting
 Postural
e Ataxic / Cerebellar
e Proximal
 Rubral or “Holmes”
e Dystonic

 Myoclonic

CCF
B301

Medical llustrator: Bill Garriott



Tremor







Parkinsonism
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Would have to penetrate
the brainstem or be very
severe (eg, coma)

Muscle rigidity and
slowness > tremor

May take weeks to years
to emerge after injury

Parkinsonism

Pugilistic PD
e 20-50% of boxers

Correlates to length
and # of injuries

Onset delay of years

Tremor more
common



Parkinsonism

Apolipoprotein E4
allele

More head injuries in
PD patients (Factor &
Weiner)

20-30 years before
onset

Higher risk with # of
injuries and (+) LOC



Parkinsonism

PILL ROLLING
TREMOR -
PARKINSONS
DISEASE

oooooooooooooooooo




Parkinsonism




Dystonia

« Caudate
e Putamen
e« STN

e Thalamus




Types of Dystonia

o




Dystonia

o Jerky quality

o Certain positions
make it better or
worse




Dystonia




Dystonia




Spasticity

o “Clasped knife”




Spasticity

Identifying gait abnormalities

SPASTIC GAIT

e (Can be valuable




Spastic Gait




Ataxia &
Discoordination

Ataxia
Dysmetria
Speech apraxia
Nystagmus




Ataxia &
Discoordination




Ataxia &
Discoordination




Nystagmus & Eye Movements




Chorea, Ballism &
Athetosis

o Slower
« Distal (hands, feet)

e Large amplitude

* Involuntary “dance-
like” movement




Chorea, Ballism &
Athetosis

e Usually unilateral
o “Wild flailing”
« STN Stroke




Chorea, Ballism &
Athetosis




Chorea, Ballism &
Athetosis




Myoclonus

exaggerated on action. Al
feature of Lance Adamgs 8

e eg, hypoxic event




Clonus
o gmm




Rare Post-Traumatic
Movement Disorders

. Paroxysma IcS &
Ballism SO .
Dyskinesias Tourettism

o




Treatment of Movement
Disorders After Brain Injury

University of Nebraska
Medical Center-



Prognosis

e PT,OT

* Psychotherapy
 Transient, non-
disabling

« Very disabling




Tremor Treatment

 Propranolol,
Primidone,
Topiramate

o Carbidopa/Levodopa
(Sinemet),
anticholinergics

\ « Botox may be helpful




Tremor Treatment

Stimulator

Deep brain
stimulation (DBS)
targeting the
thalamus

Thalamus

Pulse generator

Clavicle
area



Dystonia Treatment

e DBS to the thalamus
or GPi

* Baclofen pump
therapy

e Anticholinergics
 Benzodiazepines
« Baclofen




Spasticity Treatment

Baclofen
Benzodiazepines
Muscle relaxers




Parkinsonism Treatment

o Carbidopa/Levodopa
(Sinemet)




Chorea, Ballism &
Athetosis Treatment

» Better prognosis in  Baclofen pump
ballism from STN . DBS?

stroke




Treatment at UNMC

e Memory care
 PT, OT, Speech
« Headache

e Chronic pain




Questions?

erin.cameronsmith@unmc.edu
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