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Usefulness of Skin Biopsy as a Diagnostic Tool
of Peripheral Neuropathy

Jeeyoung Oh, M.D.

Department of Neurology, Konkuk University School of Medicine, Seoul, Korea

Analysis of intraepidermal nerve fibers using skin biopsy is a recently developed technique, providing diagnostic
information on small fiber neuropathies. The specimens are obtained by 3 mm punch biopsy, which is safe and
minimally invasive. Immunohistochemical staining by Protein gene product (PGP) 9.5 demonstrate not only
intraepidermal nerve fibers but dermal structures, such as sweat gland and erector papillae. Up to now, many studies
agree that intraepidermal nerve fiber density is dramatically reduced in various sensory neuropathies. The utility of
density measure was confirmed with high sensitivity in the diagnosis of sensory neuropathy, comparable to sural nerve
biopsy or quantitative sensory testing. Besides quantitative methods, morphological changes like axonal swelling and
fragmentation can be used as predegenerative markers. This article reviews the technique of skin biopsy and clinical and
experimental usefulness of skin biopsy in diagnosing and monitoring peripheral neuropathies.

Key Words: Skin biopsy, Intraepidermal nerve fiber, Peripheral neuropathy
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Figure 1. Example of intraepidermal nerve fiber. Epidermal
nerve fibers arise from subepidermal neural plexus (arrow
head) underlying dermal-epidermal junction. Vertically
extended intraepidermal nerve fiber is seen with various
pattern of branching in the epidermis over striatum corneum
(arrow) (x400).
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Figure 2. Intraepidermal nerve fibers in normal subject (A) and in the patient with diabetes mellitus (B).
Intraepidermal nerve fiber density is strikingly reduced, and remaining fibers are fragmented in the diabetic patient (x
100).

Figure 3. Various morphological changes seen in the peripheral neuropathy. Axonal swelling (left) and unwinded
subepidermal neural plexus bundles with fragmented intraepidermal nerve fibers (right) (x1,000).

. 3 I‘ - 4 1' _--‘: .I
Figure 4. Dermal structures stained with PGP 9.5. Nerves innervated to erector papillae (A) and sweat glands (B, C)
are often identified. Compared with the dense criss-crossed nerve fibers encircling the secreting tubule seen in normal
sweat gland (B), specimen obtained from diabetic patient demonstrates sparse innervation to sweat gland (C) (x400).
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