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At the end of the lecture
student should be able to:

= Define nerve conduction
study (NCS) and
electromyography ( EMG) .

xplain the procedure of
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_— // NERVE CONDUE TION-STUDIES

= A nerve conduction study (NCS) is
a test commonly used to evaluate
the function, especially the ability
of electrical conduction, of the
notor and sensory nerves of the
numan bodly.
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»Standard nerve conduction studies
typically include motor nerve
conduction, sensory nerve conduction.

»Sensory and motor nerve conduction
studies involve analysis of specific
parameters, including latency,

ocity, and amplitude.

NERVE CONDUCTION
STUDIES



» Motor nerve conduction velocity of
peripheral nerves may be closely correlated
to their functional integrity or to their
structural abnormalities.

Based on ’rhe nature of conduction

VO principal ’rypes of
Jentified:




MOTOR CONDUCTION STUDIES



= The active recording electrode is placed on the
center of the muscle belly (over the motor
endplate), and the reference electrode is placed
distally about 3-4 cm

= The stimulator then is placed over the nerve that
supplies the muscle.

eased from a baseline:
ght
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Determination of motor conduction velo-
city of n. medianus. The recording elec-
trodes (R) are attached to the ball of the
thumb. The stimulation electrodes are
placed over the nerve, just above the wrist
(S;) and in the bend of the elbow (S,).

An earth electrode is placed between the
stimulation and the recording site at the
wrist. Stimulation response is in each case
shown as muscle action potential on the
oscillograph.

Latency time on stimulation in the bend of
the elbow: 8.5 ms

Latency time on stimulation above the
wrist: 3.5 ms

Difference: 5.0 ms

Distance between the stimulation sites:
284 mm

Conduction velocity:

= $.284mm

; 5 = 56.8 mm/ms = 56.8 m/s
ms
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CONDUCTION VELOCITY

« It's measurement of the
speed of the conducting
nerve axons

""""

« It is calculated by dividing
the distance (between
proximal stimulation site &
distal stimulation site in
mm) by the change in time
(proximal latency in msec
minus distal latency in ms)
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(MNCV)

MOTOR NERVE CONDUCTION VELOCITY

Click the button to stimulate:

& At the Wrist




LATENCY

Latency measurements usually are made in milliseconds
(ms).

ime from the stimulus to the initial




DURATION

This is measured from the initial deflection from baseline to
he final return




MNCV

MNCV can also be calculated by
formula
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NORMAL VALUES FOR CONDUCTION
VELOCITY

In arm
50-70m/ sec.




Click the button to stimulate:

¥ At the Wrist

¥ At the Elbow

Recording
Electrodes




PATTERNS OF NERVE CONDUCTION
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AXONAL LOSS




DEMYELINATION
ASSOCIATED WITH INHERITED DISORDERS




Axonal degeneration neuropathy | Demyelinating Neuropathy
features features

Low amplitudes « Normal amplitudes

Normal / slight delay in latency « Significant delay in latency

Normal / slightly low conduction  « Significantly low conduction /
velocity velocity



ELECTROMYOGRAPHY (EMG)

I't's a recording of electrical activity of the —&
muscle by inser"ring needle electrode in the m\lm‘mmm'uuum||m|un‘mwm]nu'mqmllnmnqmmmmuuuqn
lly of the muscles or by applying the ‘
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ANALYSIS

Insertional activity =

The electrical activity present as the electrode is —&
passed § hr'ough muscle cells. These are di schar'ge 0 O
potentials provoked by the disruption of the cell
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NORMAL MUPS
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ABNORMAL MUPS

Presence of resting activity in form
of:
) 1- Positive sharp wave:

A small potential of 50 to 100 pV, 5

to 10 msec duration with abrupt

onseT and slow outset. It is the
hifestation of axonal




2- Fibrillation potential:

These are randomly occurring small
amplitude potentials or may appear in runs.
The audioamplifier gives sounds, as if
somebody listen sounds of rains in a tin
shade house. These potentials are
generated from the single muscle fiber of
a denervated muscle, possibly due to
denervation hypersensitivity to acetyl
choline.

They are not visible through the skin

Flbr'lllcmons are not found exclusively in
se, however; they also




~| 3- Fasciculation potentials:

These are high voltage, polyphasic, long
duration potentials appear spontaneously
associated with visible contraction of the
muscle.

May be benlgn and they occur in motor
ase, radiculopathy and




NEUROPATHIC EMG CHANGES

motor
neuron

Response to motor nerve disease

muscle fibers

axon & branches E

spinal cord

Oscilloscope

Denervated Muscle
Surviving motor unit A has
taken over two of the fibres
supplied by the dying fibre B

Denervated, 2trophied B
fibre, probzhly responsible
for fibrillation

Figure 16.1A. Chronic Partial Denervatior

' Fibrillation
Rest ~'-~T-\l ] \—-%M}-w-
Giant unit

Slight 2¢tivity =~"am M’\h

|
|
|

Maximal r , .
contraction '-w[\Lw U\w

Reduced patiern

i

100

(

m




MYOPATHIC EMG CHANGES

Response to muscle disease Figure 16.1B. Myopathic E.M.G. |
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ANALYSIS OF AMOTOR UNIT POTENTIAL

Duration
msec.
Amplitude 300 - 5000 Larger
I
Phases Biphasic /  Polyphasic polyphasic
triphasic
Resting Absent Present Present
Activity Y
Interference full partial Full 7
pattern 31

e



TYPICAL MUAP CHARACTERISTICS IN
MYOPATHIC, NEUROPATHIC & NORMAL
MUSCLE

Duration <3 msec

/’%

Amplitude <300V ~ 300-5000 uV >5 m\%/

configuration polyphasic  triphasic Whasic 2
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Figure 16.1 A. Chronic Partial Denervatior
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