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Main Applications

Evaluate Jerky movement Confirm Functional movement Assess Orthostatic instability
Jerky movement - Orthostatic tremor
Tremor Categorize
—|  Myoclonus Subtypes Tremor Orthostatic myoclonus
= Tics
Others
_ Dystonia
. Chorea Stiff Person spectrum

— Myorhythmia

Grippe T, Callister M, Vial F, Shabbir M, Chen R. Clin Neurophys. under review
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Surface EMG

Basic Equipment

Accelerometer / Goniometer

Sensor

Camera

Electroencephalography

Sound, metronome, Tuning fork,
Cup, others
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Polymyography Comera

e QUESTION: Tremor or myoclonus?

Surface EMG

Channels - Four to Sixteen

Muscle selection - Agonist/Antagonist, important to
include muscles involved in the movement

Sampling rate - 1 - 4kHz
Filter - 20Hz - 250Hz/2.5kHz

Electrodes placement - Longitudinal axis, 2-4 cm apart
Belly - belly, if small muscle belly - tendon (avoid crosstalk)

®

Accelerometer

Triaxal vs. Uniaxial

Placement - Most affected body part,
bone structure

Sampling rate - minimal 100Hz

Filter - 2 - 30Hz

Not equivalent to amplitude
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Polymyography

e QUESTION: Tremor or myoclonus?

Surface EMG @ Accelerometer

Sensor

Channels (4 - 16)
Electrodes placement

Triaxal vs. Uniaxial

Placement

Muscle selection

Not equivalent to amplitude
Sampling rate and Filter
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Polymyography

e QUESTION: Tremor or myoclonus?

R Extensor carpi radialis
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Accelerometer axis X

Sensor Accelerometer axis Y

’ - Accelerometer axis Z

Aalll bl ety

) . . . 42 " Acc X 42 f‘ AccY ’ ‘:'I‘\ AccZ
Channels (4 - 16) Triaxal vs. Uniaxial o
Electrodes placement /| [
Placement /| L1 -
Muscle selection _ , o
Not equivalent to amplitude a0 sl
Sampling rate and Filter 1 *
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Polymyography

« QUESTION: Tremor or myoclonus?

R Extensor carpi radialis
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R Flexor carpi ulnarls
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Polymyography

« QUESTION: Tremor or myoclonus?

R Extensor digitorum brevis
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R Extensor digitorum brevis

R Extensor digitorum brevis

Accelerometer axis X

Ay

Accelerometer axis Y

Wwwmwwwwmw

Accelerometer axis Z
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No peak in Fourier Transformation

Pattern - Irregular

Burst duration - 50 ms

More prominent distally

Myoclonus
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Polymyography Comer:

e QUESTION: Functional tremor? @

Surface EMG @ Accelerometer @ Metronome / Tuning fork

SN
Sensor \\

z
| X
y

Evaluate tapping of contralateral hand -

Channels (4 - 16) Triaxal vs. Uniaxial Suppressibility/Entrainment
Electrodes placement Placement
. . _ Placing tuning fork on the affected body part
Muscle selection Not equivalent to amplitude

Suggestibility
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Polymyography
e QUESTION: Functional tremor?
Accelerometer : A
\/\/\’\/\J\/‘\f\ A~ /\mJ\f\/ \m AN\ J\j\/\/ \/\/\,\/ J\/\/ \\ J/\J\/\f

ul ‘ Ll * ‘ Entrainment
L Biceps

wwwwwwwwwwww mmmwmwwwwwww

L Flexor carpi ulnaris
L Extensor carpi radialis

WWWWWMM

R Flexor digitorium indicis

500 ms
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Polymyography

e QUESTION: Orthostatic tremor?

Surface EMG @ Accelerometer =

o WWWWWWWWWWWWWWWWW AN,
St e .
L B e A TRy P N Y

EMG Power (microV)?2
H =

R Tibilais anterior

Channels (4 - 16) Triaxal vs. Uniaxial L L R U U
Electrodes placement Placement WMWMWWWMWWWMWMWWWMWMW ‘
Muscle selection WV\WWWWW\A/WVWW\WVW WV\/WM\N\WWWWW
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Polymyography

e QUESTION: Orthostatic tremor?

4, Howe_C_230208_002[32-bit] [for)[-E- ]S | @ coherence” S |[® =]
1.0
14
o ,S; 0.8
0
R
L &3
o
054 044
L £3
£% o0 0.2
43 ||
T T T T T T T T T T T T 0.0 1 Ll 1 1 1 T I 1 U I ‘l_m‘l U [ ]
5 210 215 220 225 230 235 240 245 250 255 26.0 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
s Fraquency Hz
L7531 e — LAy —
{4 Power nel 3+ = (@ =] | {¥i Power from channel 7* [=e[=]=]
00254 W I l I I l
0.06
0.020
<= = -
1 3 L &35
2% 00sd PERYTE
0.010
0.02 _
_l—,—‘—w—q—f_?‘v—vj— -
0.00 1 U 1 U U U U U 0.000 1 1 U U 1 ' 1 U 1
10 15 20 25 30 35 40 45 10 15 20 25 30 33 40 45
Frequency Hz Frequency Hz
1 v RIS, w<\ —
O < VO

UNIVERSITY OF

TORONTO




Polymyography /Sound

« QUESTION: Exaggerated startle reflex?

0.5 mV |_
Surface EMG @ Sound 1 100ms
R Quadriceps : 5 W\M
‘))) il MMMWMWM
e Ll
1000 Hz square wave, 50 ms - L NS
Channels (4 - 16) duration and 124 dB opeies et
Electrodes placement Evaluate latency 30 - 200 ms, stemociidomasad s fhas L
Muscles: Orb oculi, duration ( 500ms) . WM\NMW
Masseter, SCM
Interval ~30s LOrboceﬁmm,mmM\rNMAMJmm,, - |
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FEG + EMG (BACKAVERAGING)

Premotor potential _ _
Bereitschaftpotential Cortical Transient

36@

- .Q\.

®®@®@m@@0@w

@ L@

w.ooo@ooo'm

QTR
b:dh:‘

UNIVERSITY OF Chen KS et al. ] Mov Disord. 2020

% TORONTO




FEG + EMG (BACKAVERAGING)

« QUESTION: Is this jerky movement functional?
@ Surface EMG

Filter (DC - 1000 Hz for collection, process can go to 30 Hz) Filter 10 - 1000 Hz

Sampling rate (2 - 10 KHz) 4 channels or more
Attention to muscle artifact Muscle selection - Important to
Limitation - Time between movements represent both sides
Ideal - more than 4.5 seconds Can add orb oculi electrode
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EEG + EMG (BACKAVERAGING)

e QUESTION: Is this jerky movement functional?

EEG @ Surface EMG

l®®®.®.®..{ L Triceps

L @EEREEE G T il |
." @ @ . f,/
F|Iter B Pre movement potential

Sampling rate 4 channels or more 2.1s Os

Time between movements Muscle selection . .
Functional etiology
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EEG + EMG / Nerve stim
« QUESTION: Is this myoclonus cortical?

EEG - Cortical transient and SSEP @ Surface EMG

Filter - High band pass (0.01 - 1000 Hz)

Sampling rate (2 - 10 KHz)

N2
4 channels or more

Muscle selection - Important to represent

SSEP - 3 Hz stimulation at median on the most affected side (3 min) both sides and distal muscles
Transient - amplified montage to increase sensitivity - APB electrode to evaluate C Reflex during SSEP
min 40 events recording
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EEG + EMG / Nerve stim
« QUESTION: Is this myoclonus cortical?
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Electrical stimulation

« QUESTION: Confirm the diagnosis of Stiff person

Electrical stimulation - Exteroceptive reflex

Stimulation

Median - Abductor pollicis brevis
Tibial posterior - Gastrocnemius

Rest and 20-30% muscle contraction

4 electrical stimuli at 500 Hz with an inter-train
interval of about 10 s

Stimulation strength is three times sensory threshold.

DISTAL
WRIST CREASE
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Electrical stimulation

QUESTION: Confirm the diagnosis of Stiff person

R Quadriceps
oty

R Hamstring
Ay

i

W\WMNWWW

R Gastrocnemius

Iy i ‘ 1; L1 \‘
|0.2mV

50 ms

Brief initial response - 50 ms

Exaggerated second phase - more
than 50 ms, up to 100 ms

Exaggerated

Exteroceptive response
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Electrical stimulation

Evaluate latency of the jerky
movement

Brainstem reflexes

A

stimulus

B
healthy ¢ Hi o ' _

control {V‘Wr\ — — b4

02mV ¢ T

100 ms 100 ms
BSP JL -I‘J T'

patient i R0 MS,
B e s

c
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Summary

« Most used techniques include

e Surface EMG, Accelerometer, EEG, Nerve stimulation

« Camerais important to evaluation of the recordings offline

« Other equipment help with specific responses/protocol

« Tuning fork, sound, metronome, reflex hammer, cup, etc.

Protocol should be tailored base on the clinical question
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Thank you!




