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NERVE CONDUCTION STUDIES [Na+] = 10 times greater outside

[K+] = 30 times greater inside
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axon terminals and recording

motoneuron
- muscle fibers Ny ‘L
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. . distance between stimulation sites
Motor nerve conduction velocity (m/s) = @

latency difference (proximal - distal) (I)

NCV= degree and quality of myelination
in the largest fibers stimulated

AMP= axonal excitability and synchronization
of excitatory volley in available axons
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NERVE CONDUCTION STUDIES

Recording
Electrical stimulus Electrical stimulus P electrode
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fibula
head
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__distance A-B (mm)
Motor NCV= latency A-B (ms)

MOTOR AND SENSORY NERVE CONDUCTION STUDIES

Segmental NCS
Sural nerve
53 m/s —22 pVv
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NERVE CONDUCTION STUDIES
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Sensory NCV=

Distance:140 mm
MNCV: 140/2.8=50 m/s

Temporal dispersion




DEMYELINATING
POLYNEUROPATHIES

motor median nerve

WCN: 12 m/s

Hereditary

_‘{»

[

demyelinating

'/\/\* polyneuropathies

posterior tibial nerve
VCN=29 m/s

Acquired
demyelinating
polyneuropathies

Albers and Kelly, 1989

1. Reduced conduction velocity in 2 or more nerves:

<75% of LLN.*

2. Partial conduction block or abnormal temporal dispersion in 1 or more nerves:

<70% P/D ratio.t

3. Prolonged distal latency in 2 or more nerves:

>130% of ULN.3

4. Prolonged F-wave latency in 1 or more nerves:

>130% of ULN.

Meulstee et al., INNP 1995

Table 3 Criteria for primary demyelinarion

Proposed and tested set: one of the following abnormalities in
at least two nerves should be demonstrated.

DML > 150% of ULN
m-NCV < 70% of LLN
F wave latency > 150% of ULN

duration > 300% ULN

S e b

Abnormal CMAP amplitude decay > ULN
Abnormal distal temporal dispersion: distal CMAP

Abnormal temporal dispersion: distal to proximal
CMAP duration rado > 150% of ULN

DML = distal motor latency; ULN = upper limit of normal;
m-NCV = motor nerve conduction velocity; LLN = labora-
tory limits of normal; s-NCV =sensory nerve potential;
CMAP = compound muscle action potentsal; CSNAP = com-
pound sensory nerve action potential; SP = single pattern.

Van den Bergh et al., 2011

>/=50 percent prolongation of
motor distal latency above the
ULN in two nerves

>/=30 percent reduction of
motor conduction velocity
below the LLN in two nerves

>[=20 percent prolongation of
F-wave latency above the
ULN in two nerves, or >50
percent if the amplitude of the
distal negative peak CMAP is
<80 percent of the LLN
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Conduction block
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Axonopathy

Sensory nerves of the foot for the study of
axonal polyneuropathies
Plantar nerves (mixed vs cutaneous)

Dorsal sural nerve (distalmost part of sural nerve)
Superficial and deep peroneal sensory nerves

Common plantar
1 digital nerves
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Medial and lateral
plantar nerves

Distal superficial

Dorsal sural
nerve

peroneal nerve branches

25uV L
2 msec

MOTOR NERVE CONDUCTION TESTS

normal

Distance: 36
VCM: 360/7.2=50 m/s

\ 6.5

fibula head

pnp mixed
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l(/\_/\./;’;—ank?
5.4
Distance: 36

VCM: 360/9.4=38 m/s

1.9
fibula head
14.8

pnp axonal
1.2
ol L,
65 Distance: 37

VCM: 370/9.2=41 m/s

10 fibula head
l 156

~ nervecond. block

infraperone
— —4

Recording tibialis anterior

- supraperone
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Right median
palm

vc: 33 m/s erst

ve: 27 m/s
elbow

2 mV Left median

/\/\/"'

palm

vc:35m/s  Wrist

ve:29mis  glbow

/\/h

Median nerve motor conduction studies
10 days after onset of Guillain-Barré.

SENSORY NERVE CONDUCTION STUDIES IN
PRE- AND POST-GANGLIONIC LESIONS

P S CMAP SNAP
absence iy
of lesion % \/\[
A M
preganglionic &
lesion
(radiculopathy) — "\~ ‘/\[

postganglionic
lesion
(plexopathy)
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The clinical utility of the study of reflex and long latency responses
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Stimuli in the motor

stimulation
nerve can elicit long :‘( ! /‘/‘
latency action potentials H \‘\‘
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Results from a patient
with S1 radiculopathy
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Typical pattern of mononeuritis multiplex
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MUNE (Mmotor Unit Number Estimate) Principle

1 CMAP Record CMAP and measure its amplitude,
e.g. 10000 pVv
/\/ SMUAPs
Estimate average SMUAP amplitude, e.g.
2 N\ i SMUA litud
—\,——— 80uv

3  MUNE = CMAP amplitude/SMUAP amplitude
(10,000 / 80 = 125)
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Median Motor NCS: Distal Stimulation

= ¢ oference

Nerve stimulation : Very low intensity

Stimulator
Anode Cathode Recording
: +ve (-ve) electrodes
Skin surface r—

\J

Nerve / Axons

Baseline
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Nerve stimulation : Threshold intensity

Stimulator
Anode Cathode Recording
SKi . electrodes
in surface ro—
+— Antidromic \ / Orthodromic —

Nerve / Axons

SMUAP

“All or None”

Stores Cascades

"L Median - Al "L Median - APB

Site 11

" 2ms 100pV 12mA
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Incremental Stimulation

Stores

© LMedian-APB

Results Table

L Median - APB

Latency Amplitude
ms [

CIEW | 350 | 9002

Sites

© LMedian-APB

Results Table

L Median - APB

Latency Amplitude
ms

MUs 1+2+3+4

MUs 1+2+3+4+45

——
o
MUs 1+2+3
—
o
—

MUs 1+2+3+4+5+6

ITITTE

[N | 435 | 47

SMUP amplitude =
472/7 = 67 pV

MUNE =9002 / 67 = 135
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