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DEFINITION OF ELECTROMYOGRAPHY
(EMG)

— EMG is an electrodiagnostic method aimed at the diagnosis of neuromuscular
disorders (i.e., involvement of peripheral motor, sensory, and autonomic
neurons, neuromuscular transmission and voluntary muscles).

— Methodologically it comprises two groups of techniques:

— Needle EMG wusing needle recording electrodes for registration of
bioelectrical potentials from voluntary muscles;

— Conduction studies using artificial electrical stimulation of nerves and
recording evoked responses from muscles or nerves with surface recording

electrodes
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NEEDLE EMG |

1. Insertion activity:
— Example of abnormal insertion activity: myotonic discharges
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NEEDLE EMG Il

[ERREH
10 ms

— (,end-plate spikes®) e T T e e

SPH_RELUHI I
50 of - FOUT SE{IT@-I. STRIS: HILD / B

SPR RECORD TiblaLis Ant.R
e 50 o) - G007 SHITCH GTATUS: HOLD 7 . QIR
— (,end-plate noise®) o - FO0T SHITCR STATUS: AOLD / GEAE  Te1G: EERRAE

Max Amp mit =

Tibiatis St.8 11316128
=T f} ms

1y

Fins : ’ MUP HMinp oW @ Ciax Rms s 2
4  Definujte zapati - nazev prezentace / pracovisté fos soges ¢ ¢ -1 BUR Burms oo

MUR Botterns )
Folyprhasics?® . o Maw Effart :
[

—
TV e



NEEDLE EMG llI

— 2. Abnormal spontaneous activity:

— fibrillation potentials and
positive sharp waves

SPR_RECGRD

00:28:04

a0 el FOOT SHETEH STRTUS: HOLD / EREE

e

Fi MUF Fimp uW
Fo & HUSFP Clur ms
Ea B

Fo =h .

S0 ms

Stul T HEEAn W

Pracy Tihinddg sntewed o

_"_'_“‘F‘_'H_h‘_ﬁﬂ_'lf . = - — - - -

a— R s
.............................................................................................................................. H
[ meme—— spamnnes e = —
] e T O S N S S et ]|
s e N, et = |

: S peaaEsape |
|
| E— '\-\_I'L_,. e ey !-._ e B M S T o ——
|
e A e e SEC  §juSmn e If
e — e e e e e e e o ":I
e r___:---- SIS DS S S e
e . )
e e — e e T e e ™ e e —'—\-\_I‘.!-«- =
. = | - —_— B — s e S S NP N S
= et R e
18 e S e ——rer S s
L — T e e




NEEDLE EMG IV

2. Abnormal
spontanneous
activity:
—tetanic discharges
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NEEDLE EMG

2. Abnormal spontaneous activity: neuromyotonic discharges
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NEEDLE EMG VI

3. Physiological activity at rest

(no potentials)
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NEEDLE EMG VI

3. Quantification of
parameters of motor unit
potentials (MUPS)

— Indicator of
microarchitecture of

motor unit

— — Signs of chronic re-
Innervation
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NEEDLE EMG VIII
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NEEDLE EMG IX

3. Quantification of parameters of motor unit potentials (MUPSs) —
iIndicator of microarchitecture of motor unit

— — Signs of myogennic lesion (decreased number of muscle fibers)
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NEEDLE EMG X
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CONDUCTION STUDIES |

1. Motor conduction studies: diffuse conduction slowing
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CONDUCTION STUDIES Il

1. Motor conduction studies : focal conduction slowing + conduction block
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CONDUCTION STUDIES Il

1. Motor conduction studies : focal conduction slowing + axonal loss
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CONDUCTION STUDIES IV

1. Motor conduction studies : focal conduction slowing (,inching” technique)
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CONDUCTION STUDIES V

1. Motor conduction studies : focal parcial conduction block
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CONDUCTION STUDIES VI

1. Motor conduction studies : multifocal conduction slowing + conduction block
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CONDUCTION STUDIES VI

1. Motor conduction studies : repetitive stimulation of motor nerve
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CONDUCTION STUDIES VIII

2. Sensory conduction studies




EVOKED POTENTIALS (EP): DEFINITION

— Evoked potentials represents bioelectrical response of the brain (or spinal cord
and peripheral nerves) to external stimuly (mostly of sensory character) —
sensory EP.

— Evoked potentials (as a diagnostic method or tool) are electrodiagnostic
methods that register and evaluate bioelectrical potentials triggered by visual
(VEP), auditory (BAEP) and somatosensory stimuli (SEP).

— Motor evoked potentials (MEP) use magnetic (originally electrical) stimulation
to excitate motor cortex (transcranially) and to register response from a muscle.

— Endogenous or congitive potentials are long-latency responses related to
cognitive processes or iniciation of voluntary movement; it is mostly research

tool. MUNI
MED
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EVOKED POTENTIALS: TECHNICAL PRINCIPLE

Evoked potentials generated in the cortex or spinal cord and
recorded over the scalp or the spine have the magnitude in order
of microvolts (therefore lower than EEG or artifacts). Extraction of
these EP ,burried” in other electrical activity at the recording areas
is enabled by the ,averaging® method performed by a computer.
EP appears in a constant time interval from the stimulus (in
contrast to otherwise accidental other electrical activities).
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EVOKED POTENTIALS: CLINICAL IMPORTANCE

They:

— ODbjectify clinical data and offer quantitative information,
— Capture subclinical lesion or dysfunction

— Offer precision of localisation of the lesion;

— Could monitor function of the system or pathway during surgery
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VISUAL EVOKED POTENTIALS
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BRAINSTEI\/I AUDITORY EVOKED POTENTIALS

2 AFIHHHWEYH Jana HE:?tFaﬁd 'ngﬁurhluglcal ‘lLl. Ll.!g |:|
Lati: n,eh ms Lat=: ma [ JHE 3 ] ms
IH1 OFF |AUG: OFF 1TRL B  Anpi: 0. 006 uU  Ampe: sl Diff: ul
Moiss Craick
REFT: "'3% RIG: T 5 e Detay: B ns
LAT LAT | LAT LHT LAT
mS =5 ms =t m3
2‘.[ IT ITI EW I
1.86f S.03 .66 . 53
I.II IT 111 i Lt
2.9H Z.6% 5.3I0 B, 65
El I1I 111 I 1]
2.590 3.7 F.22 & ED
EI I1 IIX I
1.9 2.8 32.76 5.0 B . 45
IFT AT IFL LHT IFI LAT
ms ms ms
- I TII IIL W T
E 2 1. B4 .9k . 7h
- I 111 III L I W
Ll' ]+ 2. 98
- I II1 III \r I W
ﬁ E =) :
E I 111 IIT W 1w i
1.83& 2. 72 4. 58 i
- I I .IIXI IXIX [EET
P‘E b.oYy a.1a .14
!.1.-5 I ¥ EEE XXX [T
.10 o.o2

> condeneotlion olices

* slushgyy prah sin 12 d8, dx 18 48

==
m e
O =

=

=

=




26

SOMATOSENSORY EVOKED POTENTIALS

Electrical stimulation of the median nerve
at the wrist
Cortex

Cervico-medullar junction

Cervical posterior horns

Erb‘s point




SOMATOSENSORY EVOKED POTENTIALS

Electrical stimulation of the tibial nerve at behind
malleolus
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MOTOR EVOKED POTENTIALS

Magnetic —NS /\ S ——
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