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Motor Conduction sine

Median Nerve

i U Gain Analysis time
s 5 mV/D 21,0 mA 5ms/D
Distance N o,z1 ms
CV= é6666é6. o\ g
Lat2 dlLat 1l ' : 5 | gt
. Lat 2)f
Setting
Gain

Latency difference

A for Latency: 0.2 mV/Div
A for Amplitude: 0.1-5 mV/Div (according to CMAP amplitude)
Analysis time : 2-5 ms/Div

Bandpass width : 5-10Hz/10KHz

Stimulus

A Duration: 0.1-0.2 ms

A Intensity: supramaximal (10-20% greater of the stimulus inducing max
response)

A Frequency: single stimulus or 0.5 Hz
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Parameters in motor conduction SINC

F 3
negative Peak-
Lat Amplitude/ | Peak-
atency Amplitude
..... ‘ *W'
Duration r
5mV
2,5ms
Parameter Significance Usually measured as
CMAP
Amplitude No. of axons, synchronisation Negative amplitude (mV)
Area No. of axons, synchronisation Negative area (mV ms)
Duration Neg. peak duration ms
Amplitude decay  Cond block + dispersion %% reduction in amplitude
Dispersion Axonal velocity dispersion T increase in duration
CV Velocity of fastest axons Latency difference {m/s)

Distal latency

Velocity of fastest axons

Latency (ms)
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Sensory conduction @

Antldromlc
o L | Averaging
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. - Distance - - - L\WW

s A CV= ééééé -
Setting Latency Orthodromic
Gain o

A 1-10 nV/Div (according to SNAP amplitude)
Analysis time : 1-2 ms/Div

Bandpass width : 20-30 Hz/10KHz

Stimulus

A duration: 0.1-0.2 ms

A intensity: supramaximal (+20-30% of stimulus inducing max response)
A frequency: 1 Hz

Averaging
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Parameters in sensory nerve studies NG

Peak -peak amplitude

Latency 4

Onset -peak amplitude

Latency 4 \/

Parameter Significance Usually measured as
Latency Conduction velocity Onsef Positive peak (ms)

CV Conduction velocity Distanceflatency (m/s)
Amplitude No. of axons, temporal disp. Peak—peak (V) Onsetpeak
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Sensory conduction: anti - and orthodromic @

Anti

Antidromic

Pro:

A greater amplitude

A technically easier

Con:

A stimulus and motor artifact

Orthodromic
Pro:
A less artifact
Con:
A lower amplitude, amplitude not . . . .

always reliable | /\ _____
Stimulus artifact
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Antidromic sensory conduction: @
how to reduce the stimulus artifact

Median Nerve

Rotating the anode of the
stimulator by 45 -°

b
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Antidromic sensory conduction: @
how to reduce the motor artifact

Recording electrode at
metacarpo -phalangeal joint

Recording electrode at
proximal interphalangeal joint

M.Eﬂiﬂdi to correct for motor interference of SNAP

+ Use the smallest current necessary to produce a supramaximal response

+« Move recording electrodes as far away as possible from the muscle groups generating the
motor response (eg, place G1 near proximal interphalangeal joint rather than metacarpal-
phalangeal joint on the ring finger during ulnar antidromic NCS)

¢ Shield the recording electrodes with gauze
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Physiological factors affecting @
conduction studies

A Age

A Height

A Proximal vs distal nerve segments
A Temperature

A Anatomical variants
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Age sine

CVv

Conduction velocity: n

75—
70—

Newborn = ~50% adult

1 year = —75% adult \

3-5 years = adult

20

" Age
With aging:
¥ CV of 0.51 1.8 m/s per decade (sensory>motor)
SNAP Amplitude is ¥ up to 50% after 70 years
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CV: nerve segments and nerve length siNe

A MCYV are faster in proximal nerve segments

A Motor and sensory CVs are slower (of 7-10 m/s) in lower
limbs

A Longer nerves conduct slower than shorter nerves and
CV are inversely correlated with height (reduction of 2
m/sec x 10 cm)

Hypotheses:

A with increased length there is a progressive reduction in
axonal diameter and shorter internode distance

A lower distal temperature
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Effect of temperature |

NERVE CONDUCTION AND LIMB

Effect of temperature reduction in
TEMPERATURE

motor and sensory fibers of median nerve

65 10 mv/D 3 ms/D 10 mv/D 3 ms/D

60 -
55 -
250 - -=- UP. LIMB

£45 - LOW. LIMB ‘ | |
t=34.2°C DML: 3.7 ms t=28.1°C DML: 5.5 ms
40 - cy 563mfs 21.5mV oy 488mis 221 mV

35

NERVE CONDUCTION
S

30 I I I I I I
25 27 29 31 33 35 37 / 64 uV
TEMPERATURE | / '
Reducing cutaneous temperature (below 32 CA: [ /”v
A prolongs distal motor latency (~ 0.2 ms per CA  Vewe |
A reduces CV (1.8i 2.0 m/s per CA
A increases CMAP and SAP amplitude
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Effects of reduced temperature SINC

Duration

Decrease of temperature slows ]
opening time of Nav and increases [325C°
time to depolarize nodal membrane = *f
to the threshold for generatingan  ~

ool 20.2C°

of AP of the squid axon
98 CO 3.6 CO

action potential ——

Suggested minimal skin temperature: 32 CA

Use warming lamp or hot tub (10 min at 40 CA

TIME ( ms)

Wireless electric hand heater
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Thenar muscles are not only
Innervated by the median nerve

Recording from APB

Median

_‘/L
Ulnar _,_{\_’__

=P |ncreasing stimulation intensity

A At least the addutor pollicis and the deep head of flexor pollicis
brevis are innervated by the ulnar nerve

A Stimulating the ulnar nerve and recording from APB an initial
positive CMAP with variable amplitude is recorded

A The positive onset of CMAP recorded from APB is due to volume
conducted recording of thenar ulnar innervated muscles
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Martin -Gruber anastomosis

Type 1 1 Type 2 Type 3

il 1| ; THRI

N. medianus ", ’l N. ulnaris \ -’ | |
—_——— | ii «— ‘!'N
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|

M. abductor [| M. abductor

pollicis brevis || digiti minimi

KQV}

Z
-b-:’,// A
p;

AN P / >
/ |

M. interosseus M. adductor
dorsalis | pollicis

Involves only motor fibers
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Martin -Gruber type 1 ‘ |

SM

——======= Median nerve

______

Llnar nerve

A A

Cross-over Su

. - A Martin-Gruber type 1 simulates
| a CB in the ulnar nerve

WR ,? A The anastomosis can be
75mv demonstrated by stimulating
BE the median nerve at wrist and
5.1 my elbOW

- A The sum of CMAPs amplitudes
“ 0my of ulnar and median stimulation

Median nerve iF—/\_, at elbow approximates the
21 my CMAP amplitude of ulnar

stimulation at wrist

Ulnar nerve
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Martin -Gruber type 3

Martin -Gruber type 3
produces Inthe median

A by elbow stimulation a
higher amplitude, initially
positive, CMAP

A in presence of CTS a
factitiously high CV

Stimulating median recording from APB

: 5mV/D 7.5 mV 3 ms/D
! /.l,\
/ .\.g
51 ]
VARt
[ e
e
/L

The positive onset of CMAP from elbow stimulation is due to
volume conducted recording of thenar ulnar innervated muscles
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Accessory peroneal nerve SING

Motor fibers directed to
EDB follow the superfical
peroneal nerve passing
posteriorly to the lateral
malleoulus

Sp 55 Common peroneal nerve

Deep peroneal nerve

Superficial peroneal nerve

Accessory peroneal nerve |
)

Extensor digitorum brevis

Recording from EDB

Stimulate 2my |_.
Ankle L—t/\,

Below fibular neck

Popliteal fossa 'T/\/,
Lateral malleclus r——/\/r

Higher amplitude CMAP by
stimulation below fibular head than
by ankle stimulation

?
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Non -physiological factors affecting
conduction studies

A Electrodes size and site of recording electrode
A Interelectrode distance

A Understimulation

A Overstimulation

A Anodic stimulation

A Effect of filters, gain and analysis time

A Errors in measurements of distance
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Stimulating and recording electrodes @
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Positioning of recording electrode (G1) @

Over the end plate zone

APB muscle

The positive onset of CMAP is due to
incorrect position of the recording electrode
that records the advancing AP
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Positioning of recording electrode (G1) @

A . - Amplitude 3.6 mv . . )
Not correct E“’—m\f
Glplacement

) Amplituqe 13.8 m\{

Correct
Glplacement

5 mivi 13,8 mA 5 ms|D
0,2ms . . . . ; . : ’

( V. THz - Correct /\ _138mA
L’ \ 2sma Gl placement b E ok s g .
[\ . L4 Not correct :

e - 1zsma Gl placement G1 and G2 exchanged in
L# Y the preamplifier
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Positioning of recording electrode (G1)  sine

Not correct
Glplacement

Correct

Glplacement
SmviD 13,8 mA 5 ms|D

2 T
Correct
Glplacement H 13.8mA
Not correct b
Glplacement

Gl and G2

exchanged in © g e ama
the preamplifier ﬁ\/ ol 3 % g 4 o E




