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Characteristics | Neurapraxia Axonotmesis Neurotmesis

Etiology Nerve compression injury [ Nerve crush injury Nerve transection injury

Description Axon is intact Axonal interruption Axonal interruption
Local myelin injury Connective tissue/ Connective tissue
Conduction block Schwann cell intact disruption

Conduction failure Conduction failure

Nerve The signal is normal Conduction resembles Conduction initially

Conduction distal to the lesion and neuropraxia for 4 to 5 resembles axonotmesis,

Studies abnormal across it days, until Wallerian but does not

degeneration occurs demonstrate recovery
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Degree of Nerve Fiber Injury

« Demyelinating Conduction Block

(Neuropraxia, First-Degree Injury)

— abrupt onset by moderate traction or compression

— AbsAF At F=2F &4 pack use, classic postop.
paralysis

— only large diameter nerve fiber damage

— 6-12 weeks

« Axonotmesis
— Axon degeneration: L £ 22| 4 25
— Recovery: good to excellent
- length7l M€ S8 /
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Degree of Nerve Fiber Injury

« Neurotmesis (3rd & 4th degree injury)
— stretch or stretch/contusion lesion
— spontaneous recovery is generally poor

« Neurotmesis (5th degree injury)
— avulsion injury
— rupture ( UT, axillary terminal N)

» Co-existence of neuroparaxia with 1-5%
degree injury /
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« Median nerve

« Ulnar nerve
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« Common peroneal nerve

« Posterior tibial nerve
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* Sural nerve

* Superficial peroneal nerve
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# C. Velocity = (Distance2 - Distancel) / (Latency2 - Latency1) /
# Onset latency: Fastest fiber 2tE (Larger diameter)

# Amplitude: Summation of each nerve fiber’s action potential
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1) Motor Nerve Conduction Studies

« Erb’'s point stimulation
— more than supramaximal stimulation,
— uselessness or usefulness of proximal motor NCS
— volume conducted response

« NCV, distal m. latency
— usually not of much help

« Amplitude of CMAP

— most important parameter useful for determining the am
of axonal loss

— Baseline to major negative peak
— good estimation of No. axons excited
— CMAP Amp. bilaterally difference of

¢ 10-20 %: probably with normal variation
* 40-50 % 0|4} axonal loss




2) Sensory Nerve Conduction Studies

« Routine NCS

— median, ulnar and/or sup. radial vs. uncommon NCS

— Bilateral sensory NCS should be performed

— ‘Abnormal’ : A& X|2t12 SHEHEE 50% or less than
the contralateral side

« Amplitude

— the most sensitive component for detecting axo

« Latency
— NL or slightly delayed, absent




3) Needle EMG:

e useful in localization & determination of
INjury extent

« Single most important electrophysiologi
tool O
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Nerve

Values

MNerves

Values

Median Motor

Sup. Radial Sensory

Distal latency

Distal latency

2320410 cm)

Amplitude

Amplitude

310 + 20,0

Conduction velocity

Conduction velocity

58 6.0

Median Sensory

Peroneal Motor

Viotor

Distal latency

Distal latency

4.5+ 0.8 (8 cm)

Amplitude

Amplitude

44 +14

6.0

Conduction velocity

CV below fibula head

516 +41

CV Above fibula head

539 +453

40

Ulnar Motor

Distal latency

Tibial Motor

2mV

Amplitude 6019 Distal latency 3.4 + 0.5 (10 cm)
CV below elbow 61.8 £ 5.0 Amplitude 118 + 4.5
CV above elbow 62.7 +5.5 Conduction velocity 5389 £4.3

Ulnar Sensory

Sural Sensory

Diistal latency

Distal latency

3502 (14 cm)

Amplitude 34.0+12 Amplitude l6.6 =75
Conduction velocity 570 = 5.0 Conduction velocity M6+23

Radial Motor

Sup. Per. Sensory

Distal latency

Distal latency

29+03 (14 cm)

Amplitude

Amplitude

205 +x6.1

Conduction velocity

Conduction velocity

65.7 £ 3.7
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AlZt &4t (temporal dispersion)

Stimulation of Nerves Distally Stimulation of Nerves Distally

Individual Responses Summated Responses Indrvidual Responses Summated Responses

Fast conducting nerve Fast conducting nerve
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Stimulation of Nerves Proximally Stimulation of Nerves Proximally

Individual Responses Summated Responses Individool Respomses Summated Responses

Fast conducting nerve Fast conducting nerve
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M = XIEF (conduction block)
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Two Mechanisms of Reinnervation

Progressive proximodistal regeneration

e Time-Distance Factor

« Nerve regeneration: 1 inch/month

o Muscle survival: 18-20 months

Collateral sprouting

« from nearby intact axons

« Regeneration is critically dependent

upon the completeness of lesion

TOTAL DENERVATION




Timing of EDx

« CMAP Amplitude:
—- 2-3YFE 4a0t0] 7€0| x| CH
— more reliable indicator of axon loss than MUP

dropout on needle EMG
« SNAP Amplitude:
- 585K 424010 10-1120f =|C

. =4 T 34 FI HHA




Some Guidelines

1. Timing of EDX: 3-4 weeks after the injury

2. In BPI, Sensory NCS: where sensory complaints
Motor NCS: muscles that are clinically weak

3. CMAP Amplitude: reliable indicator of axonal loss
amount than Needle EMG

4. SNAP Amplitude is borderline or in lower rangé
normal = NCS on contralateral normal limb

5. Possibility of conduction block









