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Necrobiosis lipoidica and cutaneous anaesthesia:
immunohistochemical study of neural fibres
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Case report

A b s t r a c t

BBaacckkggrroouunndd::  Cutaneous anaesthesia in necrobiosis lipoidica (NL) has been attributed to the destruction of nerve fibres
by the inflammatory process. In the 1980s, one study demonstrated a decrease in S100 positive neural fibres as proof
of this. Thermalgic information is mainly dependent on small fibres, either myelinated or unmyelinated, and S100
protein is expressed by Schwann cells. 
OObbjjeeccttiivvee::  We designed an immunohistochemical study with anti-neurofilament and peripherin in 5 cases of NL, in
order to investigate if there was a decrease of axons in NL. 
MMeetthhooddss::  We reviewed 5 cases of NL and performed an immunohistochemical study on all of them, with neurofilaments
and peripherin antibody in sections of 4 µm.
Slides were examined under a conventional light microscope, and we searched for the presence of fibres in the necrobiotic
areas, as well as in the periphery of the necrobiotic areas. Controls for both markers were also used. 
RReessuullttss::  The median number of nerve fibres in the control biopsies was 5.2 per mm2. The nerve fibres were absent in
the central part of the necrotic foci, and only scattered fibres were evidenced in the periphery of the foci. Myelinated
nerve trunks seemed to be hypertrophied in the areas located between the necrotic foci. 
CCoonncclluussiioonnss::  The absence of nerve fibres in the central areas of the necrotic foci of NL might explain the anaesthesia
which is present in many patients with that disease.

KKeeyy  wwoorrddss:: Necrobiosis lipoidica, A-delta fibres, C-fibres, small nerve fibres.
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Introduction

Cutaneous anaesthesia is a common characteristic
of NL. It was attributed to the destruction of nerve fibres
by the inflammatory process, and a decrease in S100
positive neural fibres was presented as proof of this [1]. 

Nevertheless, we know nowadays that thermalgic
information is mainly dependent on small fibres, either

myelinated or unmyelinated. S100 protein is expressed
by Schwann cells [2], and therefore it is not the best
option to evaluate the unmyelinated fibres, in which
one Schwann cell is shared by several axons. Even 
a significant decrease in axons would not necessarily
equal a decrease in Schwann cells, and conversely, 
a decrease in Schwann cells would not necessarily equal
a decrease in axons. 
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We designed an immunohistochemical study with
anti-neurofilament and peripherin, in 5 cases of NL, in
order to investigate if there was a decrease of axons
in cutaneous lesions.

Materials and Methods

We reviewed 5 cases of NL from our archives, and
performed an immunohistochemical study on all of
them, with neurofilaments (DakoCytomation
neurofilament protein, mouse anti-human, clone 2F11,
code N1591) in all of them. We also immunostained with
peripherin antibody (Novocastra IgG2b mouse
polyclonal antibody, clone PJM50). For that, sections of 
4 µm were obtained from paraffin-embedded tissue.

Slides were examined under a conventional light
microscope, and we searched for the presence of fibres
in the necrobiotic areas, as well as in the periphery of
the necrobiotic areas. We used a micrometer in order
to count the number of positive fibres per mm2. In the
control biopsies, 10 dermal fields of 1 mm2 were selected,
and the immunopositive sections of nerve fibres were
counted. The average number of nerve fibres per mm2

in the dermis of control biopsies was obtained by
calculating the median of all the cases.

We used four controls of both markers, two skin
biopsies randomly selected (one from the breast, and
one from the concha). They were supposed to be used
in the comparative study of the count of nerve fibres
with the necrotic areas, which eventually was not
needed as seen later on.

Results

The median number of nerve fibres in the control
biopsies was 5.2 per mm2.

The ages, genders and other relevant clinical aspects
of the patients are shown in Table I.

At first view, myelinated nerve trunks seemed to be
hypertrophied in the areas located between the necrotic
foci, while nerve fibres seemed to be absent in the
necrotic areas (Fig. 1). With a closer inspection at a higher
resolution, three main characteristics were evident. First,
the nerve fibres were difficult to find in the necrotic areas,
and they seemed to be totally absent in the central part
of the necrotic foci. Second, some scattered necrotic
fibres could be seen in the peripheral part of the necrotic
foci. Third, the number of fibres was preserved in the
inflammatory area surrounding the necrotic foci (Fig. 3).
Due to the total absence of fibres in the central areas
of the foci, the comparison with the dermal nerve density
of the controls was not needed.

Discussion

Cutaneous anaesthesia is a common characteristic
of necrobiosis lipoidica (NL) [1,3].

In 1988, a pioneer study with immunohistochemistry
demonstrated that S100 positive cutaneous nerves were
fewer in the skin lesions of NL [1]. Since then, many reports
and classical textbooks have assumed that the
destruction of the nerve fibres was the main mechanism
in the pathogenesis of the anaesthesia in NL. There are
nevertheless several paradoxes concerning this subject.
In the first place, anaesthesia is not present in all lesions
of NL, and they can even be very painful in up to 25% of
cases. On the other hand, anaesthesia is a characteristic
of many areas of diabetic patients (with or without NL),
due to peripheral neuropathy [4]. Moreover we know
nowadays that thermalgic information is mainly carried
by A-delta fibres and C-fibres [5]. Although A-delta fibres
are myelinated, C fibres are unmyelinated. Paradoxically,

CCaassee AAggee GGeennddeerr DDiiaabbeetteess TTiimmee  ssiinnccee  LLooccaattiioonn TTiimmee  ssiinnccee OOtthheerr  ddeettaaiillss
ddiiaaggnnoossiiss  ooff  lleessiioonnss tthhee  ffiirrsstt  lleessiioonnss  ooff  iinntteerreesstt

ooff  ddiiaabbeetteess aappppeeaarreedd

1 84 male type 2 12 years chest, forehead and right arm 3 months alcoholic hepatopathy, 
multinodular goiter

2 68 female type 1 14 years right leg 36 months –

3 19 female type 1 11 years right leg 24 months –

4 35 male type 1 15 years both legs 24 months –

5 78 female type 2 unknown both calves 12 months dementia

TTaabbllee  II..  Clinical details of patients
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S100 protein is expressed by Schwann cells [2], and
therefore it is not the best option to evaluate the
unmyelinated fibres, in which one Schwann cell is shared
by several axons. Even a significant decrease in axons
would not necessarily equal a decrease in Schwann cells,
and conversely, a decrease in Schwann cells would not
necessarily equal a decrease in axons. Moreover, type
2 diabetes has been associated with an increase in
denervated Schwann cells in animals [6], a fact that
would not be detected by S-100 antibody.

Evaluation of the nerve fibre density in skin biopsy
is becoming more usual as a test which is contributory
to the diagnosis of many neuropathies [7-9]. Some
reports have shown a correlation between a decrease
in nerve fibre density and sensory loss [10].

In our study, we used antibodies against
neurofilament which, since they are expressed by
neural fibres, are more reliable in the evaluation of fibre
density than S100 antibody. We also used antibodies
against peripherin, which recognises a type of
neurofilament mainly present in the peripheral nervous
system. Studies with antibodies against neurofilaments
have been demonstrated by some groups to be
perfectly valid for quantification of nerve fibre density
[11]. Nevertheless, it should be mentioned that most
groups are using the anti-protein-gene-product 9.5 (PGP
9.5) in these types of quantification studies [5,9,12]. 

Although some groups have defended the use of
thick sections (up to 50 µm) [9], thinner sections have
also been shown to be valid [12]. 

Angel Fernandez-Flores

FFiigg..  11.. The images show necrobiotic foci (A), stained with haematoxylin-eosin (left) as well as immunostained
for neurofilaments (right). At this magnification, nerve trunks can only be evidenced at the internecrotic
areas, and they present a hypertrophied aspect (B)

FFiigg..  22..  At the periphery of the necrobiotic foci,
some scattered fibres were evident
(immunostaining for peripherin)

FFiigg..  33.. In the inflammatory areas outside the
necrobiotic foci, the fibres were easily evidenced,
in comparison to the total absence in the
necrobiotic foci
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The quantification of the nerve fibres by using 
a regular light microscope, independent of image
analysis systems, has been shown to be perfectly 
reliable and statistically acceptable [13]. 

We must stress the fact that we evaluated the
positive dots of sections of nerve fibres. That means
that if the same fibre was sectioned three times on its
way up to the epidermis, it would have been counted
three times in our study, in spite of being the same fibre.
On the other hand, some mathematical models have
been used to calculate the real number of axons per
mm2 once a count with immunohistochemistry has
been done [12]. The number of intraepidermal axons
according to those formulae has been estimated at
around 291 per mm2 [12]. The much lower number of
positive dermal nerves in our control cases is not only
due to the evaluation of dermal nerves instead of
epidermal, but also due to the thinner sections that we
used (4 µm). 

Our study demonstrates that there seems to be 
a gradient of nerve fibre density from the centre of the
necrotic foci (with no fibres) to the surrounding
inflammatory tissue (with preservation of the fibres).
Apparently, it could be hypothesized then that following
the necrosis, nerve fibre destruction might be the
reason for the anaesthesia of some patients with NL.
We wonder if there might be any relationship between
the apparent hypertrophy of the nerve trunks that was
evidenced between the necrotic foci, and the pain that
a significant percentage of patients with NL can feel.
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