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Nerve Biopsy and Nerve Conduction Study

Seung-Min Kim, M.D., II-Nam Sunwoo, M .D.

Department of Neurology, Yonsei University College of Medicine

Nerve conduction study and nerve biopsy are the most important diagnostic tools for the diagnosis of
peripheral neuropathy. Even the nerve conduction study is the electrophysiological aspect of structural
changes of the peripheral nerve, there is some advantages and disadvantages in each study. Comparing
with the nerve conduction study which reveals the function of large myelinated fibers of periphera nerve
only, the nerve biopsy has clear advantages in observing the change of small nerve fibers as well as large
myelinated nerves and also picking-up the pathology of supportive structures. However the nerve biopsy
is an invasive and complicated study which need several technical and clinical cautions and thereis sever-
a limitations in clinical application. In this review, these technical and clinical points of the nerve biopsy
are described on which every EMGist has to know, and also the relationship of these two studies.
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Fig. 1. Diagram of peripheral nerve cross section
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Fig. 2. Electron microscopic finding of a normal sural nerve
with myelinated and unmyelinated axons.
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Fig. 4. Frequency distribution of unmyelinated axon diameter
inasura nerve.
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Fig. 3. Histogram and morphometric data of a human proximal sural nerve.
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Fig. 5. Frozen section of the sural nerve from a CIDP patient
shows markedly decreased density of myelinated nerve
fibers(modified Gomori trichrome x 100).
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Fig. 6. Cross-section of three fascicles of a normal nerve(plas-

tic embedded section stained with osmium tetroxide
and paraphenylenediamine x 25).
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Fig. 7. Consecutive length of a teased nerve fiber without spe-
cific abnormality(osmium tetroxide. x 400).

O O

B U

| s = B i
Fig. 8. Consecutive length along one teased nerve fiber from the

sural nerve of a patient with the vasculitis shows very

early axona degeneration(osmium tetroxide x 400).

Fig. 9. Consecutive length along one teased nerve fiber from the
sural nerve of a patient with the vasculitis demonstrates
early axona degeneration(osmium tetroxide x 400).

Fig. 10. Consecutive length along one teased nerve fiber from
the sural nerve of a patient with CIDP demonstrates seg-
mental demyelination and remyelination(osmium
tetroxidex 250).
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Fig. 11. Consecutive length of a teased nerve fiber from the
sural nerve of a patient with CIDP demonstrates
remyelination(osmium tetroxide x 400).
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Fig. 12. Electron microscopic finding of the sural nerve with
hereditary sensory autonomic neuropathy thpe IV
shows characteristic absence of unmyelinated nerve

fibers.
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Fig. 13. Paraffin section of the sural nerve from a patient with
polyarteritis nodosa shows fibrinoid necrosis and
prominent infiltration of in flammatory cells around a
small epineurial vessel(H & E x 250).

0000 00000 00O 000 ooooooo
(multiple mononeuropathy)D 0 OO0 OO0OOOO0O
00 00000 D000O0 000 00000 oo
0.000 000000000000 0000 0o

—144 -



00 0000 000000 00000 00 000
0 (conduction block)d 000 000 OO (Fig. 14).

8 o

LBy ]

n_.czv T

% h. W El il T ] " I
f oY {:_ 0 mfis

,_,/_“\’,__ =

Fig. 14. Ulnar motor nerve conduction study in a patient with
Churg-Strauss syndrome(eosinophilic vasculitis)
shows definite conduction block but without changes
of CMAP duration.
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Fig. 15. Semithin section of the sural nerve form a patient with
CIDP shows relatively thin myelin sheath comparing
to the axon diameter(toluidine blue x 400).
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Fig. 16. Ulnar motor nerve conduction study of a patient with
AIDP shows markedly slow NCV with conduction

block and dispersed CMAPs.
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Fig. 17. Semithin section of the sural nerve from a patient with
HMSN type 1A shows numerous onion bulb forma-
tions(toluidine blue x 400).

Fig. 18. Semithin section of the sural nerve from a patient with
Dejerine-Sottas disease shows numerous onion bulb for-
mations and demyelinated fiberg(methylene blue x 400).
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Fig. 19. Teased myelinated nerve fibers of the sural nerve
from a patient with HNPP shows typical tomacular
changes(toluidine blue x 400).

Fig. 20. Semithin section of the sural nerve from a patient with
HNPP shows a large nerve fiber with loose myelin

sheath(osmium tetroxide x 400).

— 146 -



00000 00000000000 0o0oD oo
0000000000000 PMPR20O0O0O0O OO
(ddetionO 0 OO0 O (mutation)d OO OOOOO O
00000000000 000O0O.HNPPO OO
000000000000 00000 000000
000 00 0000 0000 000 ooooo
(entrapment neuropathy)] OO0 O OO0 OO0O0O OO
00000 000 00 0000000 ooo oo
0O (Fig. 21).

E'\ \t'r\'\..-— Wi NOVflTmaee
\ |I I| MUV =4TD Ailae “(',—"__ i
= Jo |

L

-

Fig. 21. Median sensory and mixed nerve conduction study of
a patient with HNPP shows prolonged duration of
CNAPs with slow NCV over transcarpal tunnel.
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Fig. 22. Congophilic amorphous infiltrations are seen in
endoneurium of the sural nerve from a patient with
primary amyloidosis(congo red x 250).
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Fig. 23. Noncaseating granulomas with giant cells are noted in
epineurium in a patient with sarcoid neuropathy(H &
E x 250).
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Fig. 24. Panfascicular infiltration of inflammatory cells and
hypertrophied endoneurium are noted in paraffin section
of a patient with lepromatous leprosy(H & E x 250).
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