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Tests for MG
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Intracellular recordings,
- action potentials not

Intracellular recordings,

ereduced release of Ach

e antibodies to presynaptic Ca-channels
+ autonomic symptoms

¢ malignancy in 65%
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Schematic explanation to
the myasthenic decrement Muyasthenic disorders
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# Myasthenia gravis
ereduced AChR
e antibodies to AChR (85%)
# Seroneg MG
enormal ACHR density
¢ anti-MUSK antibodies in 2/3
¢ LEMS
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Parameters to

analyse
¢ initial amplitude

Protocol

&3 Hz, 10 stimuli
¢immobilize the muscle

# decrement
¢ amplitude after activity

emax stim strength, 125% (postactivation facilitation)
otest at: rest after 20 sec of # decrement after activity
act, after 1,3,5,10 minutes #ampl and decrement after 1, 3
and 5 min (postactivation
exhaustion)
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Rep.nerve stimulation: Muscles to test

considerations
Generalized MG Bulbar MG Ocular MG
) distal/proximal muscle + Deltoideus = Nasalis . RNS i§ quite
& Trapezius = Anconeus insensitive
® rest/fatigue + Anconeus « Trapezius = Nasalis
e on/ off treatment ¢ Nasals ) g?SMWGItTitter

e cold/warm
e stim. frequency
e muscle fixation
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Decrement in 2 proximal muscles

Decr
60]
501 & myasthenia
40] ¢ good/ bad effect of AchE
% inhib’s
" « cholinergic overdose
¢LEMS
° ¢ McArdle, myotonia
° Deltoideus Trapezius
Mean decrement 24.8 15.8
Mean amplitude 8.0 6.4 Stalberg Stalberg

Is there?

Repetitive nerve stimulation
Anconeus muscle

Rest, 3 Hz 10 stim
T w75 Erey
e Directly after 20 s ac
3Hz 3Hz 3Hz Post-act facilitation
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Repetitive nerve stimulation
in a patient with severe MG

LEMS, Repetitive nerve stimulation at rest

2 WU D S ms/D

Rest, 3 Hz 10 stim
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Directly after 20 s

RTAYS activation =
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Facilitation after exercise in LEMS
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Facilitation with 20 Hz stimulation in LEMS
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X Change

Centrols LEMS MG
n=22 n=14 n=11

Control Mean = 15.05 SD=13.42

Tim and Sanders, M&N, 1994

Single fiber action potentials
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Intmmusculardstimulation
an
SFEMG recording

Muscle fibre stimulation

Axonal stimulation
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Measuring jitter with

Concentric Needle electrodes

Erik Stalberg
Uppsala, Sweden




Four types of EMG electrodes

Recording surface:

width (um), length (um), area(mm?

680 0.240
monopo|ar

150 580 0.070

|

concentric

concentric, facial

25 25 0.0005
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Three types of EMG electrodes

CN, 0.070 mm?

SFEMG, 0.0005 mm?

CN, 0.019 mm?

500

Three types of EMG electrodes
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Three types of EMG electrodes
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SFEMG

Jitter with conc needle electrode

A




\] |tter SF VS ConC, mIXEd dlagn CNE in EDC, vol: mean MCD in 1340 individual pairs (67 subjects)
#>10 values, total mtrl; n=92 150
160
MUSCLE: edc 0
50 -
1 - A 120
140 g >
g 100
120 % -
'
100 o
80
40
60 . e o non-MG
Pk . = MG 20
8 = s . ® reinn 9
o ’ 8,0
g o=
8 o i
@ N . o = - b EDC: Extensor Digitorum Communis; MCD: mean consecutive difference; ULN: upper limit of normality
Sty e Stelivn 25|
SE_MCD

WS B st st emG

S /0 0.3 /0 n & [Fown Jomar

Right Fromtalis

1 254
4 166

A\ 9 188
\ - R T Y
B - s®  ea
s 229

boN san 196
00 160
w(12) 8.2
no 217
a2 132
' DOy 127

{ ) 14(16) 19.7
— - 1307 157
a7 303

van 225

807 220

N Bam 175
I 2000 13.7

T
[
Right Frontalis

0.5mV/D 0.3 ms/0 Tabin | cabar

1 254
) 166
10 188
RICI Y )
s® 9.1
6 229

801 196
901 160
w02 82
noa 207
202 132
B3 137
“0e 197
B07) 157
®07) 303
a7 225
#07 220
wom 175
200 137

MR i g7 4o

Right Frontalis a

0.5 mV/00.3 ma/0 =
L™
1w 254

/ 166
/\ / 36 188
f
/ / . . O es
—————— [ B o o4
| e 229
/ 70 226

san 196
/ ‘/ S0 160

—_—J 1 T ey 82
\/’ el noy 207
/ nan 132
/ O 137
f\ / o 1o 107
e / e L e s
~/ \/f —7 1607 303
i 1707 228
{ wan 220
J\ / wan 17.5
——\\J’ { e |meo 137
-
/ -~
\/ A
/




Reference data

Kouyoumdjian & Stalberg (2007 - 2012)

Diagnostic tests for MG

Muscle n | MCD mean | 95% | 99% | SFEMG # | Pool mean 95%’99% SFEMG # .. .
% positive results from a total of 291 patients
Voluntary Activation St di
apedius .
Group Anti-AChr
EDC 67 23.6 29.7 | 328 | (35.4) 235 382 | 455 | (51.3) reflex
00 |50 247 [310|341| (40.4) 247 | 300 | 46.1 | (54.8) Ocular
EDC + Frontalis 90 76
FR 20 19.9 256 | 284 | (35.5) 199 | 332|398 | (535)
EDC
Electrical Stimulation (* intramuscular microaxonal ** bar electrode) 5 .
Mild generalized 91 76
EpC* |41 18.2 226 | 248 | (25.0) 183 | 287|339 | (40.0)
Mod-severe 63 88
00* |50 214 254 | 273 | (21.0) 215 | 331|388 | (30.0) generalized
Frontalis * | 20 16.0 215 | 242 | (23.0) 160 | 280|339 | (33.0) Remission 83
#40 years (vol) or any age (stim)
Stélperg Sanders 1061

Sensitivity of Diagnostic
Tests in MG

# 550 patients with acquired MG

& All tests performed before
immunotherapy or thymectomy

# Ocular myasthenia (OMG)
¢ weakness only in ocular muscles
# Generalized MG (GMG)

¢ weak in any non-ocular muscle

Courtesy Sanders, unpublished

% Abnormal

Sensitivity of initial tests
550 untreated MG patients

Courtesy Sanders, unpublished
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Protocol
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Repetitive nerve stim

SFEMG

EMG ( 2 dist, 1prox)

o) —

Neurography, MCS, SCS

Stalberg

Some links

Sfemg.info (SFEMG meetings
videos)

Keypointclub.com (simulators)




