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Middermal Elastolysis

Report of a Case and Immunohistochemical Studies on the Dermal Distribution
of Fibrillin, Vitronectin and Amyloid P Component
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A 39-year-old woman with demarcated wrinkled ar-
eas, histologically characterized by absence of elastic
fibers in the middle and upper reticular dermis, is
described. Immunoreactivity of vitronectin and amy-
loid P component, present at the periphery of elastic
fibers in normal skin in adults, was absent from the
middermis of lesional skin as were orcein stained
fibers. CY neoantigen immunoreactivity, associated
with elastic fibers in sun-exposed skin of middle-aged
and elderly individuals, was present in conjunction
with elastic fibers in papillary and lower reticular
dermis in lesional skin but was absent in the mid-
dermis. In contrast, a fibrillin immunoreactive net-
work was present throughout the dermis, indicating
that the elastin-associated microfibrils are retained in
the absence of amorphous elastin in lesional skin of
middermal elastolysis.
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Since Shelley et al. described a case of middermal
elastolysis in 1977 at least three more patients have
been reported (1-4). The condition is characterized
clinically by slowly emerging areas of fine wrinkling,
and histologically by a bandlike zone with absence of
elastic fibers in the middermis.

Normal elastic fibers are composed of amorphous
elastin and a peripheral mantle of 10 nm micro-
fibrils. Fibrillin immunoreactivity is associated with
such microfibrils (5). An extensive fibrillin immuno-
reactive network, partly associated with elastic fi-
bers, is present in normal skin (6).

Immunoreactivities of vitronectin and amyloid P
component, glycoproteins present in plasma and tis-
sue, are located at the periphery of elastic fibers in
adults but not in the young (7-9). Vitronectin is a
multifunctional glycoprotein. Like amyloid P com-
ponent it binds to keratin intermediate filaments in

vitro and is associated with keratin bodies and with
amyloid (10-12). Vitronectin receptor-mediated
phagocytosis of cells undergoing apoptosis has been
demonstrated (13). Vitronectin also inhibits the
membrane attack of the terminal complex in the
complement system and interacts in the coagulation
system (14, 15). However, the physiological signif-
icance of the association of vitronectin and amyloid
P component with elastic fibers is not clear.
Immunoreactivity of C9 neoantigen, present in
terminal complement complexes, has been found in
conjunction with dermal elastic fibers in adults, but
only in sun-exposed skin in middle-aged and elderly
individuals, indicating that its presence in the dermis
may be a marker for prolonged sun-exposure (8).
Here we describe a patient with clinical and hist-
ological findings consistent with middermal elastoly-
sis. The recent production of monoclonal anti-fibril-
lin antibodies enabled us to investigate whether the
fibrillin immunoreactive microfibrillar network is in-
tact or (like the amorphous elastin) is absent in such
lesions. The distribution of vitronectin, amyloid P
component and C9 neoantigen also was studied.

MATERIALS AND METHODS
Patient

A 39-year-old Caucasian woman had 2 to 3 years noticed
areas of fine wrinkling of the skin appearing first on the
upper arms and then the trunk. She denied trauma or other
lesions in the areas, except for an occasional subtle eryth-
ema at sites subjected to pressure. At times she noted a
subtle pricking sensation in the wrinkled areas.

As a child she had experienced some urticaria-like epi-
sodes but apart from diphteria at the age of 30, she had
been healthy as an adult. No medicine, contraceptives or
other drugs had been used. She had been living in Sweden
all her life, and had never undergone exceptional sun-
exposure. However, during the previous five years she had
been using a UVA solarium on the average once every
fortnight. She had been smoking 15-25 cigarettes daily
from the age of 14 until she was 35. No relatives had shown
any signs of premature aging.

At physical examination she exhibited distinctly demar-

Acta Derm Venereol (Stockh) 71



2 K. Thirneby et al.

Fig. 1. Areas of wrinkled skin on the trunk of the patient.

cated wrinkled areas of skin on the central parts of the
trunk, on the lateral aspects of upper arms and on the
ventral aspect of axillac (Fig. 1). The wrinkling was ar-
ranged in fine, closely spaced, parallel lines or in a reticu-
late pattern.

No abnormalities were found in laboratory studies which
included a complete blood cell count, platelet count, chem-
istry screen. erythrocyte sedimentation rate, thyroid func-
tion test, ANF, determination of serum levels of alfa-1
antitrypsin and complement factor 3 and 4.

Biological tissue and fixation procedure

Biopsy specimens were obtained of skin lesions and ad-
jacent normal appearing skin. They were immersed in a
transport medium (550 g ammoniumsulfate added to 1 liter
25 mM potassium citrate, 5 mM N-ethylmaleimide, 5 mM
magnesium sulfate) being washed within 48 h in transport
medium lacking ammonium sulfate and then immediately
frozen at the temperature of liquid nitrogen. The speci-
mens were stored at —70°C. Cryostat sections, between 4
and 10 pum thick, were cut and fixed in acetone for 20 min at
4°C or were air-dried, consecutive sections being treated
with anti-fibrillin, anti-vitronectin, anti-amyloid P compo-
nent or with standard elastin stain.

Immunohistochemical techniques

An avidin-biotin-peroxidase complex technique was used
(16). A standard immunofluorescence technique was used
in a double staining procedure whereby sections were
stained first by anti-fibrillin, anti-vitronectin or anti-amy-
loid P component in an immunofluorescence technique
using FITC rabbit anti mouse IgG or FITC swine anti
rabbit [gG as secondary antibodies. After photography, the
coverslips were removed and the same sections were
stained with standard elastin stain.

Histochemical stains

Elastin stain: Orcein staining without preoxidation was
used according to Pranter (17).

Proteins and primary antisera

Monoclonal anti-fibrillin was produced by Sakai et al. (5).
The working dilution was 1:3000 (avidin-biotin-peroxidase
complex technique) or 1:400 (immunofluorescence). Poly-
clonal anti-vitronectin antibodies, as earlier characterized,
were used at a working dilution of 1:5000 (avidin-biotin-
peroxidase complex technique) or 1:1000 (immunofluores-
cence technique) (7). Antibodies against amyloid P compo-
nent were purchased from Dakopatts. The working dilu-
tions were 1:5000 (avidin-biotin-peroxidase complex tech-
nique) or 1:1000 (immunofluorescence technique).

RESULTS AND DISCUSSION

The orcein elastin staining procedure demonstrated
a normal network of elastic fibers throughout the
dermis in the specimens from non-lesional skin. In
the specimens from lesional wrinkled skin, a distinct
band-like complete loss of elastic fibers was notice-
able between the papillary dermis and the deep re-
ticular dermis (Fig. 2b,d).

In contrast, there was an anti-fibrillin immuno-
stainable fibrillar network throughout the dermis in
the specimen from lesional skin, indicating that the
microfibrillar network was retained in the upper and
middle reticular dermis, even though the elastin
stained fibers were absent (Fig. 2a,b). These find-
ings agree with those of an ultrastructural study in
which unusually visible microfibrils were noted in a
specimen from a patient with middermal elastolysis
(3). The results suggest that the pathogenetic mecha-
nisms involved are selective for the amorphous elas-
tin component of the elastic fibers and do not in-
volve the microfibrils.

The patterns obtained by immunostaining with
anti-vitronectin, anti-amyloid P component and
anti-C9 neoantigen corresponded with the staining
pattern obtained by orcein (Fig. 2¢,d). The results
are in agreement with those of an earlier report on
anetoderma in which a retained fibrillin network was
also present, although elastin-stained, and vitronec-
tin and amyloid P component immunostained fibers
were absent (6). The findings support the assump-

Fig. 2. Distribution of elastic fibers and of fibrillin and vitronectin immunoreactive fibers in specimens of middermal
elastolysis. Sections of a skin specimen from lesional skin sequentially stained with monoclonal anti-fibrillin in an
immunofluorescence technique (a) and with standard elastin staining (b) and with polyclonal anti-vitronectin in an
immunofluroescence technique (c) and with standard elastin staining (d). (x110)
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tion that vitronectin and amyloid P component are
associated with amorphous elastin at the periphery
of elastic fibers in adults (6).

The pathogenesis of both middermal elastolysis
and anetoderma is unknown. The middermal elasto-
lysis patients, reported so far, have all been middle-
aged women (1-4). The condition may be more com-
mon than what is suggested by the scarcity of re-
ported cases, as areas of fine wrinkling typical for
the condition may be subtle and may be overlooked
or thought to represent normal aging.

The history of exposure to UVA raises the ques-
tion whether UV-exposure may be involved in the
pathogenesis. The patient reported by Rae et al. (4)
had no symptoms in several sun-protected areas and
the contribution of sun-exposure was discussed by
the authors. However, not only are there any histo-
ries of excessive UV-exposure in the earlier reports,
but the face, an obvious sun-exposed area, has been
spared in all five patients described. The common
effects described for UVA on the dermis are elasto-
sis, with an increased number of thicker than nor-
mal, curled elastic fibers contrasting to the loss of
elastic fibers in middermal elastolysis. However, the
C9 neoantigen immunoreactivity present on the re-
tained elastic fibers in the specimens of our patient is
a sign of prolonged solar exposure (8).

Inflammatory events leading to elastolysis by elas-
tases produced by e.g. macrophages have been sug-
gested to cause the dermal changes in both aneto-
derma and middermal elastolysis patients (4, 18-20).
In some anetoderma patients the presence of giant
cells and histiocytes has been noted (18). Heudes et
al. described in the skin lesion of their middermal
elastolysis patient, histiocytic cells with presence of
normal appearing elastic fibers in their cytoplasm,
suggesting phagocytosis of mature elastic fibers by
such histiocytic cells (3). In agreement with the re-
sults of Shelley et al. (1) and Brenner et al. (2) we
did not find a significant number of macrophages or
histiocytes in the skin lesions of our middermal elas-
tolysis patient to support such a hypothetical patho-
genesis. However, electronmicroscopical studies are
needed to clarify this.

Alternatively the absence of amorphous elastin
may be due to decreased formation of elastic fibers.
Increased cell-associated proteolytic activity leading
to degradation of newly synthesized tropoelastin be-
fore forming elastin fibers was recently demon-
strated in an atrophoderma patient (21). Studies of
cutis laxa patients have shown these patients to con-
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stitute a heterologous group in which several differ-
ent defects of the elastin turnover cause the symp-
toms (22). Decreased mRNA of elastin was found in
some cutis laxa patients (22,23). Other cutis laxa
patients seem to have other defects, hypothetically
e.g. disturbed cross-linking and/or fiber formation.
The amount of microfibrils was reported to be either
normal, increased or decreased in the cutis laxa pa-
tients studied.

Whatever mechanism is involved in the pathoge-
nesis of middermal elastolysis, it seems to be selec-
tively affecting the amorphous elastin of the dermal
elastic fibers in the upper and middle reticular der-
mis, for unknown reasons sparing most of the elastic
network in the papillary and lower reticular dermis.
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