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Jerky Movement Disorders

DD

* Myoclonus
* Tics

* Functional jerks

30juni 2019

30.06.2019



Is it Myoclonus ?
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Table 1 | Mimics of myoclonus

Hyperkinetic  Clinical characteristics
movement

disorder

Functional Inconsistent

(psychogenic) Reduces with distraction

Jerks Entrainment

Chorea Dance-like movements
Non-patterned
lintegrated with normal
movement

Motor tics Stereotypic or repetitive
movements
Onset in childhood
Coexistence of other tics
Can be voluntarily suppressed
Premonitory sensations (urge)
Relief after movement

Dystonic Jerks together with dystonia
Jjerks Sensory tricks (geste
antagoniste) can alleviate

Tremor Sinusoidal and rhythmic
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A novel diagnostic approach to patients
with myoclonus

Is it Myoclonus ?
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Table 1 | Mimics of myoclonus
Hyperkinetic ~ Clinical characteristics
movement
disorder
Functional Inconsistent
(psychogenic) Reduces with distraction
jerks Entrainment
Chorea Dancelike movements
Non-patterned
lintegrated with normal
movement
Motor tics Stereotypic or repetitive
movements
Onset in childhood
Coexistence of other tics
Can be voluntarily suppressed
Premonitory sensations (urge)
Relief after movement
Dystonic Jerks together with dystonia
jerks Sensory tricks (geste
antagoniste) can alleviate
Tremor Sinusoidal and rhythmic

)

103 Patients

15% Others
12 tremor
4 chorea
2 dystonic jerks

85% Myoclonus including
45 organic
40 functional jerks
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CLINICAL DIAGNOSIS?
ELECTROPHYSIOLOGICAL TEST?
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TIC
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Hyperkinetic
movement
disorder

Clinical characteristics

Motor tics

Stereotypic or repetitive
movements

Onset in childhood
Coexistence of other tics

Can be voluntarily suppressed
Premonitory sensations (urge)
Relief after movement

TIC
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Hyperkinetic
movement
disorder

Clinical characteristics Electrophysiological characteristics

Motor tics

Stereotypic or repetitive Burst duration >100ms

movements Pre-movement potential on back-averaging
Onset in childhood

Coexistence of other tics

Can be voluntarily suppressed

Premonitory sensations (urge)

Relief after movement
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Average of > 40 jerks
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Bereitschafts potential

Table 2 Overview of BP findings

Spontaneous jerky movements

Intended wrist extension

Total included BP (%) Onset BP Early BP (%) Late BP (%) BP (%)
Psychogenic 29 25 (86)* 1195 * (700—2410) 22 (76)* 3(10) 12 (41)*
Tourette 14 6 (43) 915 * (510—1700) 4 (29) 2(14) 13 (93)
Myoclonus 5 0(0) L 0(0) 0(0) 5 (100)
Control subjects 25 = = = — 25 (100)*

The total number of participants and BPs is reported per condition (spontaneous jerks or intended wrist extension task) with the percentage between brackets. Median is reported (range) for

onset of BP (msec).
*Indicates significant differences.
BP, bereitschaftspotential.

Salm et al, 2012 JNNP
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CLINICAL DIAGNOSIS?
ELECTROPHYSIOLOGICAL TEST?
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Abnormal involuntary movements that are incongruent with a known neurologic
cause and are significantly improved on neurological exam with distraction or non-
physiologic maneuvers e 20

i

Acute onset -~

Start after minor trauma stone & crson 2013 - le*g "_SJ

:aroxysmal features. Inconsistency H&&LILE& *_kJ.,F
pontaneous remissions

Dissociation / panic attacks

Excessive tiredness

Multiple somatisations

Neurology

B L p——
e g it por

Incongruence

Distraction and ‘entrainment’
Suggestibility

Voluntary movements major effort
Psychiatric co-morbidity ? E)fcessive resp.ons?.to exte'rr'\al st'imt:|li
Roelofs, 2002, Sharpe, 2006, Stone, 2007, Kranick 2011 Dlscrepancy dlsab"'ty & clinical fmdmgs
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Hyperkinetic  Clinical characteristics Electrophysiological characteristics Movement disorders
movement GRONINGEN
disorder
Functional Inconsistent Variation in muscle involvement
(psychogenic) Reduces with distraction Variation in muscle recruitment order
jerks Entrainment. Variation in burst duration and/or

amplitude

Pre-movement potential on back-averaging

Cz

20uV

EMG [}

<« 2scc. —>

100 uV

Bereitschaftpotential (BP) Right I: 4 seconds of raw EEG and EMG data. long duration EMG bursts (+/- 500 ms), and the artefact in
the EEG as the consequence of the myoclonus. After back-averaging of 63 epochs of myoclonus, a BP can be seen, which starts
approximately 1 second before myoclonus onset. Note the centroparietal field distribution.

Spontaneous jerky movements i il s e e
Total included BP (%) Onset BP Early BP (%) Late BP (%) BP (%)
Psychogenic 29 25 (86)* 1195 * (700—2410) 22 (76)* 3(10) 12 (41)*
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CLINICAL DIAGNOSIS?
ELECTROPHYSIOLOGICAL TEST?
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Propriospinal myclonus
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Polymyography
* Burst duration
* Pattern activation
* Conduction time

rectus femoris ——\—/

tibialis anterior =

Fixed pattern

Affects axial muscles
Spontaneous or stimulus-sensitive
(lying down can be a provoking
factor)

Propriospinal

Burst duration >100ms
Initiation in midthoracic segments

orbicularis oculi .-qu.«.“MMa.m.,.w’v"v\w”\wmu,..-w.«w..,...,...,r’ ol

sternocleidomastoideus 4~'~"s'4»‘-"l‘.'«‘uq'»)-‘.*'*‘\-}'».»1)1.":‘,5.‘\'A;,w\‘»-o‘rf'v‘-\w‘«'w. P AR Y

0.5 seconds
—

followed by rostral and caudal
activation
Slow propagation velocity (5-10m/s)

Chokroverty, 1992 & Post , 2004

Propriospinal myoclonus
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EMG

Often Functional

@

Propriospinal myoclonus

Clinical reappraisal and review of literature

Parkinsonism and Related Disorders

Improving neurophysiological biomarkers for functional myoclonic
movements

M Beudet ', R Zurt

AM Meppetink %, . Litte *, JW. ERting
M Edwards " MAJ Tissen

ML Ssen

30.06.2019
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Myoclonus subtypes
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Retrospective study in 85 patients

34 % Cortical myoclonus
11% Subcortical myoclonus
6% Spinal myoclonus
2% Peripheral myoclonus

1 47% Functional (psychogenic) myoclonus
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CLINICAL DIAGNOSIS?
ELECTROPHYSIOLOGICAL TEST?
M di d(“}
Cortical myoclonus PO ometn

Clinical characteristics

(Multi)focal or generalized
Affects face, distal limbs
Spontaneous, actioninduced or
stimulus-sensitive

Negative myoclonus

BRAIN
"Nerth Sea’ progressive myoclonus epilepsy:
phenotype of subjects with GOSR2 mutation

30.06.2019
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Burst duration < 100 ms

Polymyography
1
7
s s 01
e i b |
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Polymyography

Giant SEF A

Electrophysiological
characteristics

Burst duration <100ms
Positive back-averaging
Positive coherence

Giant somatosensory evoked

4

Movement disorders
GRONINGEN

Cz
-60
50V CEe
«——T75ms—s .
EMG
500 uV ST T 'I; U

Giant somatosensory evoked
potentials
C reflex

DO'Eeﬂtja|5 ackaveraging on 72 segments of myoclonus in the left tibialis anterior
C reflex B kcle. Aﬁeggativ:;aingg pot;ntifa\ s\t/artls in the szlraflt:e:ioln at :ebo:)t_
before EMG onset, and is maximal at EMG onset. -
4
oM et _ Movement disorders
(pos) = 7 T G Hecrophsiolog teting il dsgnons e GRONINGEN
ey SRR S . :
() In cortical myoclonus the yield
ool . of back-averaging to confirm a cortical
olymyography . .
origin was 60% and of SEP 21%.
e
| Y - G SEF A
e L.‘/_/’Fn‘
Gz
Gl -60 ms
Electrophysiological J [ P -
characteristics
Burst duration <100ms .
Positive back-averaging
Positive coherence 500V

k . Backaveraging on 72 segments of myoclonus in the left tibialis anterior
Bac 3V8fagln8 muscle. A negative going potential starts in the central region at about .
before EMG onset, and is maximal at EMG onset. N

30.06.2019
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CLINICAL DIAGNOSIS?
ELECTROPHYSIOLOGICAL TEST?
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EMG

= burst 50 ms

Frequency
spectra

Coherence
spectrum

SSEP

= Giant potential

XA
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Power (log 10) >

Coherence

Cumulant density

RFDI

Frequency (Hz)

Frequency (Hz)

Time (ms)

Phase (rad)

Power (log 10)

RExt

F'IGQUGHQ’ (Hz)

Frequency (Hz)

Van rootselaar et al., 2006

Familal cortical myoclonus/tremor with epilepsy FCMTE

ADCME, BAFME, FAME, FCMT, FMEA, FEME, FCTE, THE
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CLINICAL DIAGNOSIS?
ELECTROPHYSIOLOGICAL TEST?
@
Sub-Cortical / Non-Cortical Mo vt

Myoclonus (Multifocal
dystonia Axial, affects proximal limbs
Spontaneous or actiorn-induced

Burst duration >100ms

—1s —
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Sub-Cortical / Non-Cortical
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Myoclonus Dystonia
(SGCE, DYT11)

REVIEW

Myoclonus-dystonia: classification, phenomenology,
pathogenesis, and treatment

Major criteria

Myaoclonus isolated or predominating over dystonia

Prominence of the motor manifestations in the upper body

Absence of truncal dystonia
Positive family history
Onset before age 18 years

Miner criteria

Obsessive compulsive disorder, anxiety related disorder or alcohol

Genetics: dependence
Epsilon-sarcoglycan gene Spontaneous remission of limb dystonia during childhood or
adolescence

Reduced penetrance
Maternal imprinting

M-D phenotype 50% DYT11
Genetic heterogeneity:
KCTD17,CACNA1B,RELN,ACDY5,TH

Alcohol responsiveness

Man , 55 years

Many falls since childhood
Falls forward ‘as stiff as a stick’

Falls are frequently related to unexpected stimuli

He only falls during standing and walking

Past medical history : EEG’s and analysis cardiology

T
Movement disorders
GRONINGEN
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CLINICAL DIAGNOSIS?

ELECTROPHYSIOLOGICAL TEST?

30juni 2019

Brainstem, Hyperekplexia
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Subcortical

ized or

Axial
Affects proximal limbs
Spontaneous or stimulus-sensitive

Excessive startle reflexes
Stiffness with startle
Stiffness in the first year of life

Head retraction reflex

S
GLRAI mutation and long-term follow-up of the
first hyperekplexia family

30juni 2019

..............
Suhren & Bruyn, 1964
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Subeasiica
Brainstem \ Generalized or synchronous
Axial
Affects proximal limbs

Myoclenus  (Multi)focal
dystonia Axial, affects proximal limbs
Spontaneous or action-induced

Burst duration >100ms
Simultaneous rostral and caudal
muscle activation

Spontaneous or stimulus-sensitive  Habituation

Burst duration >100ms

,4.._-‘-&—-.—‘..-..._.
The recruitment order of muscles is
' consistent with a bulbo-spinal origin
A >>Medial bulbo-pontin reticular

formation Brown et al,, Brain, 1991

a3
How good can we classify myoclonus and how  Movement disorders ©
. . . . GRONINGEN
useful is Electrophysiological testing?
Electrophysiologic testing aids diagnosis and

Prospective 72 patients with myoclonus.

Initial clinical anatomical classification 25 cortical myoclonus
7 subcortical myoclonus
2 spinal myoclonus
15 functional myoclonic jerks
23 cases complex

Electrophysiologic testing in 66:

Subsequent clinical review by a movement disorder specialist agreed with the

electrophysiologic findings in 52 of 60.

agreement of myoclonus in 60 (91%)
agreement of subtype in 28 (47%)

subtyping of myoclonus

30juni 2019
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Conclusion

@R
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Phenotyping of jerky movements is important
For diagnosis and treatment

Clinical phenotyping
Use Electrophysiology if needed

EMG-Polymyography most useful

>> Burst duration & Pattern
Back-averaging additional value

30.06.2019
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Thank you for your attention

m.a.j.de.koning-tijssen@umcg.nl
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Non-habituating
excessive startling

Vocalisations
Echolalia
Echopraxia
Forced obedience

Coprolalia

Psychiatric features

Anxiety & Depression

. \MALAYSIA

Mean

Sungalpakning 7
Pekanbar, ok

JFadang’ Kalimantan Swed]

Treatment Sunata R~

Palembang®

Makassar,
Civaican, JAKARTA ¢

Behavorial therapy? A

Y Gingoaya

Denpasar” fiare~ P e

al., Movement Disorders, 2013

Startle reflex: Two phases

Initial phase
Brainstem mediated motor reflex
Roughly uniform

Secondary phase

‘Orienting response’ or 'what-is-it?’ reflex

Variable, complex behaviors, influence of psychological
factors

Orbicularis Ocali | A shift of attention and perception

Muscle

, 7 o 20 Wilki
al., Movement Disorders, 2013 Pavlov, 1927, Gogan, 1970, Wilkins, 198¢
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