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Electrodiagnosisvs. Pathology I1: Nerve
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Although electrophysiological study (Nerve Conduction StudiessEMG) is among the most sensitive and
reliable approaches to detect and to characterize certain aspects of nerves disease, it is important for
physicians to appreciates that EMG has limited value in (1) inferring symptoms and neuropathic deficit,
(2) inferring involvement of small diameter fiber, (3) inferring underlying biochemical or other patho-
physiological derangement, (4) inferring the presence and type and pathologic ateration in single fibers
or Schwann cell, or (5) inferring interstitial pathologic abnormalities. For these purpose, an adequate neu-
rological history taking and examination, delicate histologic study of nerve, quantitative autonomic test,
and a variety of laboratory examination are usually needed. The purpose of this article is not to diminish
EMG or to elevate the procedure of nerve biopsy, rather to provide a conceptual framework for how these
techniques and the clinical and laboratory examinations can be used together in the assessment and follow

up of neuropathy.
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Fig. 1. Cross section of the three fascicles of a normal
nerve (plastic embedded section stained with osmium
tetraoxide and paraphenylenediamine; original magnifica-
tion x 25).
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Fig. 2. Electron micrograph of a cross section of normal
sural nerve, with myelinated and unmyelinated axon.
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7500~10000/mm* A=Z ¥|wad dFe HS Hol e 29 sl Y=g A3 v = A= AR
t}. 37] X bimodal peakES Hol® 1 pm A olty, & £ WAZ(intrinsic foot muscle) 53
22 pme] W2 #EEY, st AAY HiE 3~4 ¢ A9 e obF 27)9 ERAAE Sl EAY
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H &L Baxo® 3:10] AEdA(Fig. 3).
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7besettt. Al AR RS 2 mmo o]ste] Z
A& Bth(Fig. 4) 90
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Fig. 3. Histogram and morphometric data on human proximal
sural nerve.
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Fig. 4. Frequency distribution of unmyelinated axon diameter

in the sural nerve.
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Table 1. Indication of Neuronal-Axonal Degeneration

Loss of nerve fibers
Motor
Decreased maximum M potential amplitude (area)
Decreased recruitment
Decreased motor unit estimates
Sensory
Decreased amplitude of compound nerve action potential
Dennervation of muscle (no equivalent for sensory fibers)
Fibrillation potentials
Positive sharp waves
Reinnervation (no equivalent for sensory fibers)
Increased M potential amplitude
Increased fiber density
Increased amplitude and duration of motor unit potentials
+increased territory of motor unit (potential)
Increased incidence of linked potentials
Neuromuscular increased jitter + blocking
Axonal blocking
Conduction velocities
Normal or only minimally reduced
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Table 2. Neuronopathies and Axonopathies

A AR A gl Aol
o WAge] AYRIA Aol 2R A
BFL HFT 5 Ak o] FFelA DY B Ay
o 3L

EAehe A

273 A A4 (neuronal cell body)dll &5k, &

Muscle fibers

Acute

Chronic

Increased insertional activity Fibrillation potential
Positive sharp waves

Motor Unit Action Potentials (intramuscular recorded)

Recruitment

Linked potentials

Blocking, axonal neuromuscular

Fluctuation in size and shape of MUAP's

Repetitive firing

Fiber density

Abnormally large amplitude MUAP's

Decrementsin MUAP' sin response to repetitive

stimulation
Maximum M potentials

Maximum motor conduction velocities

Common, may be abundant

Reduced

Common, often blocking
Common

Common

Common

Variable

Uncommon in acute-subacute

May be

Decreased in proportion to
number of motor axons
(neuron, units) lost

Normal or nearly so

May be little or none

Reduced

Uncommon

Uncommon

Uncommon

Uncommon

Increased, may be striking

Characteristic of well-established
mature reinnervation patterns

No

Relatively preserved even
in face of severelosses of
motor axons

Usually within normal range
but may be slowed to 1/2 the
normal lower limit if only 1
or 2 motor units remain
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