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Skin Biopsy and Small Fiber Neuropathy

Eun Hee Sohn
Chungnam National University Hospital, Department of Neurology

Small nerve fibers, C-and AS-nerve fibers, transmit the signals of pain and temperature and the signals of autonomic nervous system.
Routine nerve conduction study which is vital to diagnose the neuropathy could not show the function of small nerve fibers, so it has
been hard to diagnose small fiber neuropathy. Skin biopsy and immunohistochemical staining the nerve fibers with anti-Protein Gene
Product 9.5 (PGP 9.5) antibody is new emerging method to diagnose small fiber neuropathy by quantifying epidermal nerve fiber
density. This method also could be used to quantify the innervation of the dermal autonomic structures.
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Figure 1. Schematic diagram of dermal vasculature and nerve
fibers. Epidermal C fibers are connected with sub-epidermal
neural plexuses and deep dermal nerves. Capillaries orient verti-
cal to the epidermal surface from the upper blood vessel
plexuses. Lower blood vessel plexuses are located within 3~5
mm from the epidermal surface and supply adjacent sweat
glands or hair follicles (nerve fibers in green, arteries in red,
veins in blue).
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Figure 2. Sample of hair follicle, sweat gland and blood vessels.
Epidermal C fiber, sub-epidermal neural plexus and upper blood
vessel plexus are located at the superficial dermis. Hair follicle
and sweat gland are located near the lower blood vessel plexus.
(nerve fibers in green, endotheliums in red).
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Figure 3. Sample of hair follicle, arrector pili muscle and blood
vessels. Epidermal C fiber, sub-epidermal neural plexus, hair fol-
licle and upper blood vessel plexus are located at superficial
dermis. Arrector pili muscles are usually located near the hair
follicle. (nerve fibers in green, endotheliums in red).
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Figure 4. Intraepidermal nerve fibers with anti-PGP 9.5
antibodies. (A) Bright-field microscopy findings. Intraepidermal
nerve fibers are stained with anti-PGP 9.5 antibodies (arrow)
and sunepidermal neural plexus are indicated with arrow head.
(B) Nerve fibers and blood vessels are shown by confocal
microscopy. Nerve fibers are stained in green (arrow) and base-
ment membrane and blood vessels are stained in red (arrow
head).

o
Basement membrane

Figure 5. Counting rule of intraepidermal nerve fibers. Diagram
of skin innervations shows nerve fibers (green) and basement
membrane (dark blue). Nerve fibers which cross the basement
membrane are only counted as one nerve fiber. Nerve fibers
which branches after crossing the basement membrane or
which resides only in the epidermis should be excluded when
count the nerve fibers. The epidermal nerve fiber which branch-
es before crossing the basement membrane should be counted
as two fibers.
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Figure 6. Deep dermal structures stained with anti-PGP 9.5 anti-
body for nerve fiber and anti-CD31 antibody for blood vessel.
(A) Sweat glands are innervated densely and complicatedly.
Capillaries are intervened within the sweat glands. (B) Pilomotor
nerves innervate the muscle linearly according to the muscle
fiber. (nerve fibers in red and blood vessels in green).

Table 1. Normal values of intraepidermal nerve fiber (IENF) den-
sity at the ankle

Females (n = 97) Males (n = 91)
0.05 Quantile ~ Median ~ 0.05 Quantile  Median

Age values per  values per  values per  values per
(years) age span age span age span age span
20-29 6.7 11.2 54 9.0
30-39 6.1 10.7 4.7 8.4
40-49 5.2 9.9 4.0 7.8
50-59 4.1 8.7 3.2 7.1
60-69 33 7.9 2.4 6.3
>70 2.7 7.2 2.0 5.9
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