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SFEMGlnfo :

Jitter recordings with
. (] ical Single fiber y
concentric needle electrode ClRsslcal S, fioer EMG
jitter analysis

Erik Stalberg

Most of the voluntary signals are recorded by Stalberg
All stimulation signals are recorded by Kouyoumdjian (shown with permission)

CNEMG SFEMG (Single Fibre EMG)
signal from 2-15 muscle fibres signal from 1 muscle fibre

SFEMG; jitter Single fiber action potentials in MG
volitional activation
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Jitter measurement at amplitude levels vs peaks
in riding signals
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Trig level—

Jitter display: peak trigger

Calculation of Jitter, Mean of Consecutive Differences (N

MCD and MSD

same data

discharge nr real time | sorted IDI

Measuring jitter with

Concentric Needle electrodes

Four types of EMG electrodes

Recording surface: width (um), length (um), arca(mm?)

680  0.240
monopolar
concentric
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Definitions of acceptable CNE signals

for jitter analysis

Positive-negative signals without inflections, notches or shoulders.

Parallel rising segments upon superimposition (5-15)
Negative peaks should be separated by more than 150 usec

* Allow only slight amplitude variation in the signal, else summation from same
MU or background activity

Jitter recordings with Conc el.
Facial needle, 1000Hz-10KHz
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Jitter with conc needle electrode
acceptable

Frontalis, normal
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Frontalis, MG Increased CNE jitter (83 psec), no blocking

litter 79 psec

Increased jitter (200usec) and blocking

CNE jitter, peak 2 and 3 have parallel rising flanks
Peak 4 low amplitude, not accepted

Jitter 19

0,3 msec/div

Intramuscular stimulation and SFEMG recording

SFEMG Recording

Muscle fibre stimulation
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Axonal stimulation, increasing stim strength. | f
Note increased jitter at liminal stimulation

Stim SFEMG

Triggering on the stimulus

Note the jitter in the last 2 spikes, 78 and 71 us.
The dot plot pattern shows parallel shifts for these two spikes,
but not for the first two spikes.

If the jitter is independent, the jitter between them should be
V7824717 =105 usec

Two strategies to proceed

1. increase stim strength — with the risk of activating new axonsj
igger on one of the spikes with common shifting

Increasing
stim strengtH

fw o BERO

Stim SFEMG Subliminal axonal stimulation
Retriggering on spike # 3

litter to spike 4 is 10 us, different from the situation with
stim triggering. This indicates subliminal stimulus strength stimel
to the common axon to these two spikes (or to the single :
axon to a split muscle fiber). r\

The jitter to spikes 1,2 was normal with stimulus triggering,.
Thus spike 1,2 have a different axon from spike 3,4.
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The recording; practical hints

ELECTRICAL STIMULATION
Needle or surface electrode for stimulation, 5-10Hz

Insert the CNE into twitching muscle part
Use slight stimulus intensity, to get few spikes
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e CNE jitter, stimulation
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8 us

accepted not accepted

accepted  not accepted

Stilberg 2012, modified..

Jitter with CNE
NOTE

Muscle Mean MCD Individual data
Timit ps Timit ps Increased jitter or abnormally decrementing response on RNS
OO vol _ 45 are not equal to MG but usually n of disturbed nm transmission

0O stim 36 (as in reinnervation)

Frontalis vol 38

Frontalis stim

Ext dig vol

|

Stalberg et al. Mul

Amplifier settings:
Some additional aspects on CNE jitter

Filter: CNE for J|tter analySiS 1kHz-10kHz Voluntary activation:

mis-triggering, false blocking
Sweep speed: 0,5 msec/div (always less than 2 msec/div)
Gain: not crucial. Make signals to cover about 2 divisions
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Different trigger
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Not flip flop

Influence of triggering spike on jitter value (volitional)
i 1.2 13 1.4 jSumM
ALS </‘\ \ ,,‘ ) 488 46.1 94.2 189.1

Arrow indicates
chosen trigger

Influence of triggering spike on jitter value (volitional)
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Influence of triggering spike on jitter value (volitional)

12 3 4
i 1.2 13 14
ALS ‘/‘\ \ ,,‘ ) 488 46.1 94.2 189.1
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Arrow indicates ~N 2.1 23 2.4
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Influence of triggering spike on jitter value (volitional)

12 3 4
12 13 14
S 4838 46.1 %42 1891
Arrow indicates 2.1 23 24
Qe e 488 346 92.2 175.6
31 32 34
46.1 346 913 172.0
4.1 42 43
%.2 922 913 277.7

Sum of jitter values = jSUM. Optimal reference when jSUM is minimum, in this case trigger on spike 3

Sensitivity

The degree of increased jitter in the
diagnosis of MG is similar for the SFEMG
and CNE methods

Sensitivity of Initial Tests in 550 Untreated MG Patients
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Frequently asked questions

A: no, too large uptake area,
go for MUP parameters

Q: Can we measure FD with CNE?

Q: Which muscles to use in MG diagnosis? A: symptomatic muscles.
Often orb oculi and frontalis

Q: what about Botox A: Remote effects cause jitter in many muscles
Effect remains for long time; 3-6 months

Q: if jitter is normal in OO with ptosis | A: Ptosis = weakness. If due to MG,
which is the interpretation the jitter MUST be increased + impulse blocking.
If normal, consider alternate diagnosis

Links

www.erikstalberg.com (for this and other EMG videos)

www.sfemg.info (for SFEMG material including videos)

Poem on SFEMG
St Gallen April 1, 2023

Author RB and ES + more
In the depths of muscle, unseen
Lies a junction, strong and keen
Where nerve meets fiber, hand in glove
Ready to send its message of love

But what if this connection fails?
What if the muscle's strength pales?
Single Fiber EMG can help us see
The issues that lie beneath the knee




With electrodes and needles, we explore
The fibers that make muscles move

And through the signals that they send
We find the truth, where troubles end

Myasthenia gravis, Lambert-Eaton too
All can be diagnosed with this view
Of the neuromuscular junction's might
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