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Elastofibromas are slow-growing and rare soft-tissue tumors. The etiology and 
pathogenetic mechanisms are still controversial and there are only a few studies in 
the literature investigating the histochemical, immunohistochemical, and genetic 
features to determine the pathogenesis.
We investigated the cellular composition of lesions with a diagnosis of elastofibro-
ma in 17 patients by using histochemical and immunohistochemical methods.
There were 17 cases with a mean age of 53.5 years. Mean lesion diameter was 6.6 cm. 
The immunohistochemical method showed vimentin and factor XIIIa positivity in all 
cases. Four cases had focal myoglobin positivity in the spindle-shaped cells between 
the collagen fibers. Spindle cells were positive for CD34 in 8 cases. Smooth muscle ac-
tin, desmin, type 4 collagen and laminin were negative in all cases. The elastic nature 
of the abnormal fibers was shown histoch with Verhoeff elastin staining and aldehyde 
fuchsin staining in all cases.
Our results have shown that the concurrent positivity of factor XIIIa and CD34 
in the cells forming the lesion might show that the lesionoriginates from primitive 
dermal mesenchymal cells. In addition, the myoglobin positivity found in some 
cases indicates the possibility of a myofibroblastic origin of elastofibromas.
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Introduction

Elastofibromas are rare, benign, slow-growing 
soft tissue tumors and were first described in 1961 
by Jarven and Saxi [1, 2]. They are characteristically 
located in the distal scapular region [3-5]. They are 
usually seen in middle-aged and elderly individuals 
[6]. Morphologically, there is dense collagen mixed 
with globular or droplet type abnormal elastic fibers 
as well as a normal fatty tissue component [6, 7]. The 
real etiology and pathogenetic mechanisms of elasto-
fibromas are still controversial. There are only a few 
studies in the literature investigating the histochem-

ical, immunohistochemical, and genetic features to 
determine the pathogenesis [8]. 

We investigated the cellular composition of 17 elas-
tofibroma lesions using histochemical and immunohis-
tochemical methods in this study and discuss the clin-
icopathological data of the cases in comparison with 
the literature.

Material and methods

A total of 17 cases diagnosed with elastofibroma 
at the Ministry of Health, Izmir Bozyaka Training 
and Research Hospital’s Department of Pathology 
between the years of 2000 and 2012 were retro-
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spectively analyzed in this study. Clinical data such 
as age, gender, and location of the lesion were taken 
from the medical records of the cases. Four-micron 
thick sections were taken from the tissues that were 
fixed with 10% formalin and embedded in paraffin. 
The sections were then deparaffinized and stained 
with hematoxylin and eosin. Histochemical and im-
munohistochemical methods were also applied to the 
sections to determine the cellular components. Histo-
chemically, Masson trichrome, Verhoeff’ elastin stain, 
Giemsa, toluidine blue and aldehyde fuchsin-alcian 
blue stains; immunohistochemically, smooth muscle 
actin (1A4, 1/200, Spring Bioscience), desmin (D33, 
1/50, Thermo Scientific), myoglobin (MGN01, 
1/200, Spring Bioscience), CD34 (QBEND/10, 
1/200, Thermo Scientific), vimentin (SP20, 1/200, 
Spring Bioscience), type 4 collagen (CIV22, 1/50, 
Dako Cytomation, Denmark), laminin (polyclonal 
rabbit, Biogenex), and factor XIIIa (AC-1A1, 1/100, 
Thermo Scientific) antibodies were applied to the le-
sions. 

Results

Clinical data

The mean age of the 17 patients was 53.5 years 
(oldest 73, youngest 28 years). There were 13 fe-
males and 4 males. All lesions were located in the 
dorsal scapular region. All patients underwent sur-
gical resection. Complete resection was performed in 
16 patients while one case with incomplete resection 
underwent a re-excision 2 months later. None of the 
cases suffered a recurrence.

Macroscopic findings

All lesions had grayish-white surface areas with ir-
regular contours mixed with fatty tissue areas. The 
mean diameter of the tumors was 6.6 cm.

Microscopic findings

The lesion was composed of a variable amount of 
mature adipose tissue with spindle-like and satellite 
collagen bands together with abnormal elastic fibers 
embedded in this fibrocollagenous matrix under light 
microscopic examination (Fig. 1). Elongated or drop-
like abnormal elastic fibers were observed. 

Histochemical findings

The elastic nature of the abnormal fiber was shown 
histochemically with Verhoeff elastin staining and al-
dehyde fuchsin staining in all cases (Fig. 2). Collagen 
bands in the lesion were determined with Masson tri-
chrome staining. In addition, the presence of mast cells 
was shown with toluidine blue and Giemsa staining.

Immunohistochemical findings

Diffuse positivity was found with vimentin and 
factor XIIIa in all cases (Figs. 3, 4). Four cases had 
focal myoglobin positivity in the spindle-shaped cells 
between the collagen fibers (Fig. 5). Spindle cells were 
found to be CD34-positive in 8 cases (Fig. 6). Smooth 
muscle actin, desmin, type 4 collagen and laminin 
were negative in all cases. 

Discussion

Although elastofibromas are well defined in terms 
of clinical data, treatment approach and histopatho-
logical diagnostic criteria, the pathogenetic mecha-
nisms and their real nature are still controversial. 

Electron microscopic findings of elastofibromas in 
previous studies report the spindle cells in the lesion 
to be fibroblastic or myofibroblastic in nature [9-11]. 
Elastofibromas are believed to be a reactive process 
caused by microtraumas [11]. Taking this into ac-
count, Ramos et al. [9] postulate elastofibromas to 

Fig. 1. Abnormal elastic fibers in fibrocollagenous stroma 
with spindle or stellate cells (HE, magnification 200×) 

Fig. 2. Elongated and globular elastic fibers are seen. (Ver-
hoeff Elastin Stain, magnification 200×) 
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be possibly of myofibroblastic origin as the main cell 
components in reactive processes are myofibroblasts. 
Ruelas et al. found actin and desmin positivity in all 
4 of their cases as the evidence of a myofibroblastic 
nature [12]. Spindle cells were actin and desmin neg-
ative in our series but the myoglobin positivity in  
4 cases may indicate possible myofibroblastic differ-
entiation, similar to the findings of Ruelas et al. 

Later studies have made a possible myofibroblastic 
nature controversial. Hisaoka et al. analyzed 14 elas-
tofibroma cases and reported that they could not find, 
in any case, stress fibers or a cell-stroma connecting 
region (fibronexus), which are ultrastructural evidence 
of myofibroblastic differentiation [6]. The same inves-
tigators also could not find positivity with actin and 
desmin and reported that the previously described 
myofibroblastic differentiation was not seen in their 
lesions [6]. Similar to Hisaoka et al., there are other 
publications defining actin and desmin negativity in 
elastofibromas and reporting them to be of fibroblas-
tic nature and not myofibroblastic [4, 5, 8, 13]. 

Elastofibromas are very commonly located in 
the interscapular region and some authors there-
fore believe these lesions to be a reactive process 
stemming from degeneration in connective tis-
sues caused by the constant friction of the shoul-
der on the ribcage with repetitive movements [5, 
7, 10, 14]. However, there are studies that report 
the lesion to be more neoplastic than reactive by 
demonstrating chromosomal instability and clonal 
chromosomal aberrations as evidence [6, 15, 16]. 
Chromosomal studies were not performed in our 
cases but none of the patients reported recurrent 
severe physical activity supporting a reactive pro-
cess in the anamnesis.

The possibility of genetic inheritance in the patho-
genesis of elastofibromas has also been discussed. The 
ABCC6 gene, previously described in pseudoxantho-
ma elasticum cases [17], was investigated in four 
elastofibroma cases in another study but could not 
be detected [7]. However, Nagamine et al. reported 
a positive family history in 1/3 of the cases in a series 

Fig. 3. Vimentin was diffuselly positive in spindle-shaped 
cells (vimentin, magnification 400×) 

Fig. 4. Diffuse positive factor XIIIa immunostaining in elas-
tofibroma (factor XIIIa, magnification 400×) 

Fig. 5. Focal positive immunostaining by myoglobin in elas-
tofibroma (myoglobin, magnification 400×) 

Fig. 6. CD34 was expressed in spindle-shaped cells (CD34, 
magnification 400×) 
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of 170 patients in another study investigating possi-
ble genetic inheritance [18]. None of our cases had 
a positive family history.

A large number of studies in the literature have 
defined diffuse CD34 positivity in spindle-shaped 
stromal cells [4, 6, 8]. CD34 positivity was observed 
in 8 of our cases, in accordance with the literature. 

An interesting immunohistochemical finding in 
the present study is the factor XIIIa positivity in all 
cases. Only a few studies have investigated factor 
XIIIa positivity in elastofibromas. Yamazaki et al. re-
ported factor XIIIa positivity in all 5 of their cases, 
similar to our study [19]. Narvaez et al. defined 2 den- 
dritic cell-type in the dermis: a CD34 (–) and factor 
XIIIa-positive [20]. Silverman and Tamsen reported 
the CD34 and factor XIIIa (+) cells to be primitive 
mesenchymal cells and to be present together in 
some dermal tumors, but they did not define this as-
sociation in elastofibromas [21]. This association was 
found in approximately half of the cases in our series, 
and is considered to be a finding supporting a prim-
itive mesenchymal origin of the cells making up the 
elastofibroma. 

Gray et al. investigated the relationship between 
Kaposi sarcoma spindle cells and dermal dendro-
cytes and reported the number of factor XIIIa (+) 
cells to be high in plaque and patchy stage tumors 
and decreasing in nodular stage tumors, whereas the 
CD34-positive spindle cells differentiating towards 
endothelium increased in the nodular stage [22]. 
According to Silverman, these findings of Gray et al. 
indicate that factor XIIIa-positive cells cause clonal 
CD34-positive cell proliferation [21]. This specula-
tion may also be valid for elastofibroma pathogenesis 
and the CD34 (+) cells detected in elastofibromas 
may be spindle cells that are differentiated in the fi-
broblastic or myofibroblastic direction following ac-
tivation by factor 13a (+) dermal dendrocytes. The 
presence of CD34 (+) in all 4 of our patients with 
focal myoglobin positivity may indicate the possi-
bility of myofibroblastic differentiation in primitive 
mesenchymal cells.

Mast cells are normally located in the dermis and 
are active in fibroblast stimulation with some cy-
tokines present in their granules, and also serve in 
the reconstruction of extracellular matrix in wound 
healing with the proteases they contain [23]. There 
are also publications that report mast cells to secrete 
fibroblast growth factor [24]. A study examining  
7 elastofibroma cases showed the presence of mast 
cells in 5 of them [4]. We found the presence of vary-
ing amounts of mast cells with toluidine blue and Gi-
emsa histochemical staining in 10 of our 17 cases, in 
accordance with the literature. The presence of mast 
cells in elastofibroma cases may be responsible for the 
fibroblastic proliferation of the lesion. 

In conclusion, our findings of CD34 and vimentin 
positivity with actin and desmin negativity support 
the fibroblastic nature of the lesion, and the positivity 
of factor XIIIa associated with CD34 is interpreted 
as evidence of the lesion being derived from dermal 
mesenchymal cells. However, determination of myo-
globin positivity in some cases with CD34 (+) posi-
tivity made us consider that CD34 (+) mesenchymal 
cells could be differentiated in the myofibroblastic 
direction. Therefore, the possibility of a myofibro-
blastic origin of the lesion could not be completely 
excluded. Immunohistochemical studies in larger se-
ries may provide more accurate information on the 
cellular composition of elastofibromas. 
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