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Abstract 

Elastofibroma dorsi (ED) is considered a
member of a heterogeneous group of benign
fibrous (fibroblastic or myofibroblastic) soft-
tissue tumors, frequently localized in the
periscapular region in middle aged or older
individuals. However, the pathogenesis of ED
is still unclear and many authors believe that
ED results from a reactive hyperproliferation
of fibroblastic tissue, while others suggest that
it may be a consequence of a mechanical fric-
tion. In our study, we examined 11 cases of ED
using histochemical and immunohistochemi-
cal methods, in order to extend the knowledge
about extracellular matrix composition and
histopathogenesis of ED. From the results it
appeared that stroma and interspersed spindle
cells of ED were positive for both periostin and
tenascin-C. Mast cells tryptase-positive were
also abundant throughout the lesion. The
perivascular distribution of periostin and
tenascin-C, associated with the CD34 positivi-
ty, suggest that endothelial-mesenchymal tran-
sition events can account for neovasculariza-
tion and production of fibroelastic tissue char-
acteristic of elastofibroma. Our data obtained
in endothelial cells cultures demonstrated that
elastin production is higher when the status of
confluence of the cells is low. So, we can
assume that such a phenomenon is a charac-
teristic of mesenchymal/endothelial cells CD34
positive, in which elastin production results to
be inversely proportional to the vascular differ-
entiation of cellular elements. In the light of
these considerations, we think that a cancer-
ous nature of ED is unlikely. Overall, our study
report, for the first time, a detailed description
of extracellular matrix composition in ED, sug-
gesting that a mechanical strain-dependent
reactivation of periostin and tenascin-C

expression, as well as of elastin deposition,
could be responsible for development of ED.

Introduction

Elastofibroma dorsi (ED) was first described
by Järvi and Saxen in 1961 as a no encapsulat-
ed and slow growing lesion, characterized by
abnormal elastic fibers in a stroma of collagen
and fatty connective tissue.1 Elastofibroma is
currently considered a member of a heteroge-
neous group of benign fibrous (fibroblastic or
myofibroblastic) soft-tissue tumors, frequently
localized in the periscapular region of middle
aged or older individuals. The WHO defines
elastofibroma as a benign, ill-defined prolifer-
ation of elastofibrous tissue characterized by
an excessive number of abnormal elastic
fibers.2 In particular, ED sites at the rhomboid
major and latissimus dorsi muscles subjacent
to the inferior angle of the scapula,3 and is
often attached to the periosteum of the tho-
racic wall.4 In rare cases elastofibroma sites
are the olecranon, orbits, greater trochanter,
deltoid muscle, foot, inguinal region, tricuspid
valve, stomach, greater omentum, axilla, and
the intraspinal space.5 Although it is usually
unilateral, it may be bilateral in 10% of cases.
The reported incidence is 0.23/100 and is more
common in females.5-7 Children are rarely
affected. Patients often report symptoms of
pain and uneasiness that in many cases
become functionally debilitating. During clini-
cal examination, a palpable and movable
tumor, which usually does not show distinct
margins to the surrounding soft-tissue, is the
typical finding.8 The differential diagnosis
includes subcutaneous tumors or lesions such
as lipomas, fibrolipomas, cystic formations or
more aggressive tumors.9

The pathogenesis of ED is still unclear, how-
ever, for a long time, it was considered to be a
reactive lesion rather than a neoplastic one.
Some authors suggest that elastofibroma is a
proliferative response of the connective tissue
to the mechanical stress due to repetitive trau-
ma and manual labor.10 Geibel et al. (1996)
suggest that ED results from a physiologic
aging process, rather than abnormal elastoge-
nesis or degeneration, based on the detection
of  pre-elastofibroma changes in their sam-
ple.11 In particular, they have observed a weakly
elastinophilic material that does not show def-
inite elastic tissue formation. In addition, from
a review of the literature, it appears that many
other factors could account for ED pathogene-
sis, including vascular insufficiency,12 degen-
erative changes in collagen,13 an enzymatic
defect,14 and altered elastin fibrillogenesis by
periosteal-derived cells.15 In the latest decade,
the application of advanced genetic analysis

techniques provide us with evidences of
genomic alterations in ED. Abnormalities of
the short arm of chromosome 1 are seen in
three cases of ED.16 Comparative genomic
hybridization analyses have shown recurrent
gains at Xq12-q22,17 and losses on 1p, 13q, 19p,
and 22q; in addition, deletion of CASR (3q21),
GSTP1 (11q13), BRCA2 (13q12) and gains on
APC (5q21) and PAH (12q23) are observed by
MLPA in two cases of elastofibroma.18 Even
though these results are suggestive of a possi-
ble neoplastic origin of the lesion, the precise
role of chromosomal abnormalities in ED is
not yet clarified. 

The majority of authors have point their
attention to histochemical, immunohisto-
chemical, and ultrastructural properties of ED,
in order to clarify two important issues: the
nature of the cells, and the origin of abnormal
elastic fibers and collagen fibers. It’s reported
the presence of CD34-positive fibroblasts,
while only a few authors agree with the pres-
ence of myofibroblasts.10,19,20 As far as extracel-
lular matrix is concerned, fibroblasts are able
to produce and remodel the ECM in response
to pro-fibrotic cytokines such as TGF-β and
others. However, molecular mechanisms
involved in collagen and elastic fibers deposi-
tion in ED are less understood, and ECM is not
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completely characterized. On the basis of these
considerations, we examined 11 cases of ED
using histochemical and immunohistochemi-
cal methods, in order to extend the knowledge
about ECM and  histopathogenesis of ED. In
addition, since in vascular smooth muscle and
in fibroblasts the cell cycle control appears
intimately associated with elastogenesis,21,22

we assessed the possibility that the elastin
expression rate could be influenced in
endothelial cells by mitotic drive.

Materials and Methods
Specimens

A retrospective evaluation of 11 histopatho-
logical specimens of ED, diagnosed at the
Department of Pathology of the University of
Catanzaro, from October 2011 to June 2014. In
addition, normal ligamentum flavum of five
patients operated for dorsal disc herniation
were used as control. This study was approved
by the ethical standards of the responsible
institutional committee, and all subjects pro-
vided their informed consent. The cohort of
patients with ED consisted of 4 females and 7
males, with a mean age of 60 years (range 40-
70 years). Tumor size ranged from 3 to 10 cm.
The lesions were all located at the inferior pole
of the scapula, on the right in 5 cases, on the
left in 6 cases. The clinical data for all the
patients with ED are summarized in Table 1.

Histology and immunohistochemistry
After surgical excision specimens were

fixed in 10% formalin and embedded in paraf-
fin for the following histological examinations.
Sections in 4 µm thickness were stained with
haematoxylin and eosin, alcian blue pH 2.5
(for the visualization of sulfated and carboxy-
lated acid mucopolysaccharides), with and
without testicular bovine hyaluronidase treat-
ment (Bio Optica, Milan, Italy), using standard

techniques. Additionally, immunohistochemi-
cal staining was performed with an automated
immunostainer (Bond TM Max). Antibodies
against CD34 (Clone QBEnd10, 1:250 dilution;
Dako, Milan, Italy), elastin (clone BA-4, 1:200;
Leica Microsystems, Milan, Italy), tenascin-C
(Clone clone 49, 1:100; Leica Microsystems),
periostin (1:200, Abcam-ab1441; Milan, Italy),
mast cell tryptase (clone 10D11, 1:150, Leica,
Mannheim, Germany) were employed in the
present study. All procedures were carried out
at room temperature. Normal (non-hyper-
trophic) ligamentum flavum of five patients
(age range 42-57) operated for dorsal disc her-
niation (T5-T12) were used as an elastic con-
nective tissue for positive control of elastin
and periostin. Intensity of stain was scored for
the extent of positivity as follows: +, low posi-
tivity; ++, intermediate positivity; +++, high
positivity. Immunohistochemical results were
scored independently by two investigators. 

Double immunofluorescence staining
For confocal microscopy, sections were first

hydrated in decreasing ethanol gradient solu-
tions and PBS 1X before permeabilisation and
blocking with 100 μL of 0.5% Saponin and 10%
BSA in PBS 1X for 30 min. In order to identify
the distribution pattern of periostin, tenascin
and CD34 in peripheral as well as central area
of the specimens, two distinct double staining
to detect periostin/tenascin and CD34 were
performed. Briefly, all sections were incubated
with antibody against CD34 for 30 min, fol-
lowed by secondary antibody Alexa Fluor 633-
conjugated anti-mouse IgG (Santa Cruz
Biotechnologies, Santa Cruz, CA, USA), for 60
min. Afterwards, sections were incubated with
antibodies against periostin or tenascin for 30
min, followed by secondary antibodies Alexa
Fluor 488-conjugated anti-rabbit IgG or FITC-
conjugated anti-mouse IgG (1:400; Santa Cruz
Biotechnology), respectively, for 60 min. All
procedures were carried out at room tempera-
ture. The cells were counterstained with DAPI

(2 µg/mL; Santa Cruz Biotechnology), mount-
ed using an antifade mounting medium (Life
Technologies, Monza, Italy) and observed at a
Laser Confocal Scanning Microscopy (SP2
LSCM, Leica Microsystems). Single staining
for CD34, periostin and tenascin-C, as well as
negative controls were also carried out. The
double immunofluorescence staining proce-
dure was repeated three times.

Cell culture
The human umbilical vein endothelial cells

(HUVEC) were plated in 60 mm plastic culture
dishes and cultured in ECM medium
(ScienCell, Innoprot, Derio-Biskaia, Spain)
supplemented with 5% FBS, 1X Endothelial
Cells Growth Supplements, penicillin and
streptomycin, at 37°C in a humidified atmos-
phere with 5% pp CO2. Fresh medium was
replaced every 48 h. Subcultures were obtained
by trypsinization and were used for experi-
ments at passages 3 to 5. Elastin expression
levels have been assessed at different conflu-
ence densities of HUVEC cell culture. HUVECs
were seeded at a concentration of 8x105

cells/dish, allowed to attach overnight and cul-
tured to an appropriate degree of confluence.
Cells were harvested when they reached
approximately 20%, 40% 60% and 100% of con-
fluence.

Western blot analysis
After treatments, cells were washed twice

with ice-cold PBS and lysed in ice-cold protein
lysis buffer containing 50 mmol/L HEPES, pH
7.5, 150 mmol/L NaCl, 10 mmol/L EDTA, 1%
Triton X-100, 10 mmol/L Na4P2O7, 100 mmol/L
NaF and 2 mmol/L, supplemented with activat-
ed Na3VO4, 1X protease inhibitor cocktail
(Roche Diagnostics SpA, Monza, Italy) and 100
mmol/L PMSF. Lysates were incubated at 4°C
for 30 min and mixed intermittently using a
vortex and then centrifuged at 12,000 ×g for 15
min at 4°C. Supernatant was collected and pro-
tein concentration in each sample was deter-
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Table 1. Clinical data of patients with elastofibroma dorsi.

Clinical data    Case 1         Case 2        Case 3         Case 4        Case 5         Case 6      Case 7          Case 8                 Case 9           Case 10      Case 11

Age/sex                      52/F                   69/F                47/M                 68/M                50/M                  45/M              46/F                   48/M                           41/M                     70/F                 54/M
Occupation            Teacher         Housewife        Worker          Pensioner     Bank clerk        Engineer        Lawyer      Physiotherapist       Warehouseman     Housewife      Mechanic
Tumor location         Left                  Left               Right                Right              Right                 Left               Left                   Left                             Left                     Right               Right  
                                 inferior            inferior          inferior            inferior          inferior            inferior        inferior             inferior                      inferior               inferior           inferior
                              pole of the     pole of the   pole of the     pole of the    pole of the      pole of the  pole of the       pole of the                pole of the         pole of the     pole of the
                                 scapula            scapula           scapula            scapula          scapula             scapula         scapula             scapula                      scapula                scapula           scapula
Tumor size                5 cm                10 cm               7 cm                10 cm               7 cm                  4 cm              6 cm                  3 cm                           7 cm                     4 cm                6 cm
Symptoms                 Pain             Pain  and        Pain and              Pain       Limitation of   Discomfort     Clicking                Pain                            Pain                     Pain                 Pain 
                                  during             click of         limitation           during            motion                               sensation           during                 and limitation           during     and limitation
                              movement           during         of motion       movement        range                                     during           movement          of motion  range    movement      of motion 
                                                        movement         range                                                                                   movement                                                                                                       range
F, female;  M, male.
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mined using Bio-Rad protein assay kit (Bio-
Rad Laboratories Srl, Segrate, MI, Italy). Equal
amounts of protein (30 μg) of each sample
were then subjected to electrophoresis
through 7-10% SDS polyacrylamide mini-gels
then transferred by electroblotting to a nitro-
cellulose membrane (Amersham Pharmacia
Biotech, Amersham, UK). Nonspecific anti-
body binding sites were blocked by incubating
trans-blotted membranes with TTBS/milk
(TBS, 0,1% Tween 20, and 5% non-fat dry milk)
for 1 h at room temperature followed by
overnight incubation at 4°C in TTBS/milk with
a proper dilution of specific mouse primary
antibodies raised against elastin and β-actin
(Sigma-Aldrich, Milan, Italy). After washing,
membranes were incubated for 1 h at room
temperature with a 1/3000 dilution in
TTBS/milk  of an HRP-conjugated goat anti-
mouse IgG (Dako). The visualization of �β-
actin was used to ensure equal sample loading

in each lane. Proteins were detected by
enhanced chemiluminescence detection sys-
tem (Amersham Pharmacia Biotech) and
quantification was achieved by densitometric
scanning using NIH ImageJ software.

Statistical analysis
All results are reported as the mean values ±

standard error (SE) of at least three experi-
ments. Statistical analysis was performed with
Student’s t-test for unpaired data and differ-
ences were considered significant for P<0.05.
Analysis was performed with SPSS 21.0.

Results
Clinical data

In all the 11 cases, the lesion was located in
the dorsal scapular region. All patients under-

went surgical complete resection; none suf-
fered a recurrence. Macroscopically, our speci-
mens appeared as irregular masses with indis-
tinct borders and hard elastic consistence. Cut
surface displays strands of white and yellow
tissue representing adipose tissue, intermin-
gled with fibroelastic tissue.

Microscopic findings
Histological analysis carried out via stan-

dard staining (hematoxylin-eosin) revealed
the presence of islets of fatty tissue and a mod-
erate cellular component (fibroblasts) associ-
ated with intensely eosinophilic matrix with
coarse collagen bands and straggling elastic
fibers. The elastic nature of fibers embedded
in this fibrocollagenous matrix was also con-
firmed immunohistochemically, and compared
to elastic fibers pattern of ligamentum flavum
(Figure 1 A-D). Alcian blue pH 2.5 staining
with and without testicular bovine

                                                                                                           Brief Report

Figure 1. A) Microscopic findings of elastofibroma; elastic connective is intermixed with fibrous tissue (H&E; arrows indicating elastic
fibers). B) Ligamentum flavum: note the regular and monotonous structure (H&E). C) Elastofibroma; immunohistochemical stain for
elastic fibers: note the irregular arrangement of coarse elastic fibers (arrows). D) Ligamentum flavum; immunohistochemical stain for
elastic fibers: note the uniform arrangement of elastic fibers.
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hyaluronidase treatment indicated the pres-
ence of considerable amount of hyaluronic
acid (Figure 2 A,B). 

Immunohistochemical findings
The presence of mast cells tryptase-positive

was reported in both central as well as vascu-
larized peripheral regions of ED (Figure 3
A,B). In addition, diffuse positivity for CD34
was found in the spindle-shaped cells between
the collagen fibers and, more relevant in
perivascular region (Figure 3 C,D). Stroma

and interspersed spindle cells of ED were pos-
itive for both periostin and tenascin-C, with a
prominent expression around peripheral ves-
sels more than central area (Figure 4 A,B). In
addition, periostin resulted less expressed
than tenascin-C in stromal component of the

                             Brief Report

Figure 2. Results of special stains of elastofibroma. A) Alcian Blue pH 2.5. B) Alcian Blue pH 2.5 after treatment with testicular
hyaluronidase. Considerable amount of hyaluronic acid is observed in the lesion. 

Figure 3. Immunohistochemical results of elastofibroma. Dark brown stained mast cells were positive for tryptase in central fibrous (A)
and peripheral vascularized (B) area of elastofibroma. Many fibroblasts are also positive for CD34 in central (C; arrows) and peripheral
(D) area of elastofibroma. Note in (D) the perivascular but also scattered distribution of cells in the fibroadipose tissue (arrows).

EJH_2015_01-45/78.qxp_Hrev_master  09/04/15  14:59  Pagina 54

Non
 co

mmerc
ial

 us
e o

nly



[European Journal of Histochemistry 2015; 59:2459] [page 55]

central area of ED (Figure 4 B,D). The positive
signals for the antibodies used in this study
were observed in all cases of ED studied.
Interestingly, a strong positivity for periostin
was reported in ligamentum flavum, so that it

was used as positive control (Figure 4C).
Immunohistochemical results obtained from
the 11 cases are also presented in a tabular
form (Table 2).

Immunofluorescence findings
Double immunofluorescence staining for

CD34 and periostin or tenascin-C is similar to
that observed in immunohistochemistry. CD34

                                                                                                           Brief Report

Figure 4. Immunohistochemical results of elastofibroma. A) Immunostaining for periostin in peripheral vascularized part of elastofi-
broma; note the staining of an angiogenetic perivascular tuft of cells, sign of an endothelial-mesenchymal transition (arrow). B)
Immunostaining for periostin in the central area of elastofibroma; note the lower positivity for periostin in the stroma. C) Strong stain-
ing for periostin is observed in ligamentum flavum. D) Immunostaining for tenascin-C in elastofibroma; tenascin-C positivity in the
stroma and cells scattered in central part of elastofibroma (arrows); perivascular positivity for tenascin-C is also observed in the periph-
eral part of the lesion (not shown).

Table 2. Immunohistochemical findings of patients with elastofibroma dorsi.

                         Case 1       Case 2       Case 3       Case 4       Case 5        Case 6       Case 7       Case 8        Case 9       Case 10     Case 11

Periostin
     Central                    +                    +                     +                     +                    +                      +                     +                     +                      +                      +                   ++
     Peripheral           +++              +++              +++                ++               +++               +++              +++              +++               +++               +++              +++
Tenascin-C
     Central                    +                    +                   ++                  ++                 ++                   ++                  ++                 ++                   ++                  ++                 ++
     Peripheral           +++              +++              +++              +++             +++               +++              +++              +++               +++                 ++                +++
Elastin
     Central                  ++                 ++                  ++                  ++                 ++                   ++                  ++                 ++                   ++                  ++                 ++
     Peripheral              +                    +                     +                     +                    +                      +                     +                     +                      +                      +                     +

+, low stain intensity; ++, intermediate stain intensity; +++, high stain intensity.
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positivity was reported in interspersed spindle-
shaped cells as well as in perivascular region
(Figure 5 A-D). Positive immunohistochemical
signals of periostin were observed diffusely and
intensely around peripheral vessels, while they
were weak in the central area; both stroma and
spindle cells resulted to be positive (Figure 5
A,B). Similarly, positivity for tenascin-C was
reported in stroma, interspersed spindle cells
and perivascular region of ED; also in this case,
expression in peripheral area was more promi-
nent than the central area (Figure 5 C,D). 

Correlation between confluence
stage and elastin expression in
HUVEC 

Elastin protein levels were found to be heav-

ily influenced by the cell growing density
(Figure 6A). Statistical analysis showed that
elastin expression was significantly higher
(>9.5 times) in HUVEC at 20% of confluence
when compared to the averaged levels of the
other confluence stages (Figure 6B).

Discussion

In our analysis, we confirmed the presence
of CD34-positive spindle cells, fibroblast-like,
scattered in a dense mixture of fibers associat-
ed with an amorphous matrix of proteoglycan.
Mast cells tryptase-positive were diffused
throughout the lesion and, above all, around

peripheral vessels. Based on these data, and
on the fact that many studies recognized mast
cells as a key stimulus for fibroblasts,23,24 we
suggest the involvement of both mast cells
tryptase-positive and fibroblasts CD34-positive
in elastofibroma development. Interestingly,
mast cells and fibroblasts could contribute to
elastofibroma pathogenesis either independ-
ently or by cross-talking mechanisms. In the
first hypothesis, mast cells produce proteogly-
cans, hyaluronic acid, chondroitin sulphate,
and TGF-β, which might contribute to matrix
remodeling and angiogenesis (Figure 7).24-26 

As a matter of fact, alcian blue staining with
and without testicular bovine hyaluronidase
treatment confirm the presence of a large
amount of hyaluronic acid. At the same time,

                             Brief Report

Figure 5. Colocalization of CD34 and mesenchymal markers periostin or tenascin-C. Double immunofluorescence staining with the
antibodies against periostin (green) and CD34 (red) in central (A) and peripheral (B) area of the elastofibroma dorsi. Double immuno-
fluorescence staining with the antibodies against tenascin-C (green) and CD34 (red) in central (C) and peripheral (D) area of the
elastofibroma dorsi; arrows indicate the positivity for CD34 in interspersed cells, while asterisks indicate the perivascular positivity for
CD34.
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Figure 6. A,B) Levels of elastin in HUVEC cell cultures at different confluence densities; a.u., arbitrary unit; *P<0.05.

Figure 7. Elastofibroma pathogenesis. Chronic mechanical strain or genetic predisposition account for excessive fibroblast activation
and accumulation of ECM components. Specific positional cues also induce endothelial-mesenchymal transition events. Extravasating
macrophages and mast cells develop in the tissue and contribute to fibroblasts activation. In a later stages, the persistent presence of
these cells and profibrotic stimuli such as TGF-β, account for progressive development of fibrosis and fat accumulation. A considerable
amount of abnormal elastic fibers is observed in the central part of the lesion, where CD34-positive fibroblasts grown at low density.
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fibroblast-derived periostin and tenascin-C
were detected throughout the lesion, and,
above all, around vessels. This finding fits well
with other studies indicating that matricellular
proteins could be incorporated in ECM of
remodeling tissues not only during develop-
ment but also in fibrotic ECM and tumor asso-
ciated stroma.27

What are the stimuli for tenascin-C and
periostin production? According to recent liter-
ature, the production of the tenascin-C and
periostin (component of ground substance), as
well as of elastin and collagen (structural pro-
teins), by activated fibroblasts, can occur as a
consequence of mechanical strain.28-30

Consistent with this hypothesis, periostin has
been widely recognized as matricellular pro-
tein expressed in collagen-rich tissues subject
to constant mechanical stresses, such as
periosteum, periodontal ligament, and human
intervertebral discs.31-34 How the release of
tenascin-C and periostin in ECM contributes to
the pathogenesis of elastofibroma? From a
functional point of view, tenascin-C is involved
in embryonic development, wound healing,
cancer invasion, and regeneration;35 similarly,
it appears that periostin, firstly recognized as
protein specifically expressed in periosteal tis-
sues,36 is expressed in a wide variety of normal
adult and fetal tissues, under stress conditions
and in cancer.33,37,38 Notably, in a previous study
it was suggested that periosteal-derived cells
may account for ED development;15 however,
we do not have any evidences which could con-
firm or exclude this hypothesis. Tenascin-C
and periostin cross-talk mechanisms, as well
as interaction with other ECM molecules, con-
tribute to collagen fibrillogenesis that occurs
in cardiac fibrosis.39-42 Therefore, the expres-
sion pattern of periostin and tenascin-C
reported in our study seem to suggest that
tenascin-C-periostin interactions can also
occur in pathogenesis of elastofibroma. To
date, however, such interactions has still to be
proved in ED. Interestingly, the pattern of
periostin and tenascin-C reported in our study
resemble very closely the distribution of CD34-
positivity, suggesting that endothelial-mes-
enchymal transition events can account for
neovascularization in elastofibroma. Accor -
ding to our previous studies, showing a corre-
lation between the number of tryptase-positive
mast cells and angiogenesis in cardiac myxo-
ma, pancreatic ductal adenocarcinoma, and
neoplastic alterations of gastrointestinal
tract,43-47 we hypothesize that mast cells could
play a role in angiogenesis occurring in ED.
Indeed, the involvement of mast cells in angio-
genesis has been largely documented.48,49

Consistent with our study, it was reported that
ED as well as gastrointestinal elastofibroma
can develop from perivascular fibrotic lesions
containing elastic fibers at various degree of

maturation.50 As far as altered morphology of
the elastic fibers in elastofibroma is con-
cerned, its origin is controversial. Some
authors suggest that it might be due to genetic
predisposition and,51 in particular, to genomic
abnormalities involving genes of elastic fibers
metabolism. It’s known that after deposition,
tropoelastin production is reduced and there is
very little turnover of the mature, cross-linked
form of the eventual elastin. On the contrary,
degradation of elastic fibers occurs sponta-
neously as a consequence of aging and in
chronic inflammatory conditions.52-54

Moreover, despite the little evidence of elasto-
genesis in adult tissues,55 in the event of
injury, the production of tropoelastin can be
quickly restarted, even though it occurs as an
improper process.56,57 Interestingly, in the pres-
ent study elastic connective tissue results to be
more prominent in the central part of the
lesion than the vascularized periphery. This
observation fits well with our study showing as
elastin level is heavily influenced by the cell
growing density in HUVEC cultures. It’s known
that HUVEC cells are a heterogeneous popula-
tion of cells with different proliferative and
angiogenesis capability,58 and in vitro can syn-
thesize, secret and deposit enough extracellu-
lar proteins for their adherence.59,60 In our
study, HUVEC cultures at 20% of confluence
display higher expression levels of elastin
(>9.5 fold) with respect to the averaged levels
reported in cultures at higher confluence.
These data seem to suggest a transition from a
synthetic to a more differentiated phenotype
when cell density increased, providing us a
useful model for elastin pattern reported in
ED. In this scenario, the lower content in
elastin reported in periphery respect to central
part of the lesion could reflect the higher level
of vascularization. Therefore, we think that the
large amount of elastic fibers in ED could
derive from a reactivation of tropoelastin pro-
duction in fibroblasts, during mechanical or
hypoxic injury, and elastic fibers pattern
reflects fibroblasts density. 

In conclusion, our work provides a detailed
description of molecular organization of ECM
in elastofibroma. The results suggest that
matricellular proteins periostin and tenascin-
C, together with collagen and elastin, take part
in elastofibroma development, most probably
via a direct involvement in fibrotic events
(Figure 7). In addition, we suggest that both
periostin and tenascin-C may play a pivotal
role in neoangiogenesis occurring in ED, so
that their presence might allow the develop-
ment of alternative therapeutic strategies in
the future.61
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