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ORIGINAL ARTICLE

Soft tissue perineurioma is a benign tumor composed of perineu-
ral fibroblasts (1). It occurs most often in adult patients, in superfi-
cial soft tissue of extremities and trunk. The cells of perineurioma
are arranged in a storiform, whorled or short fascicular pattern
(1–3). Prominent vascularization does not belong to previously desc-
ribed morphology of perineurioma. Recently, we have seen a ca-
se of perineurioma which contained numerous vessels, and which
therefore showed a strong similarity to angiofibroma.

MATERIAL AND METHODS

The tumor tissue was fixed in Bouin solution, subsequently in 10%
formalin, and then it was processed routinely. The sections were sta-
ined with hematoxylin and eosin. For immunohistochemistry, the
following primary antibodies were used: S100 (polyclonal, 1:400),
alpha-smooth muscle actin (clone 1A4, 1:1000), desmin (clone
D33, 1:3000), GLUT-1 (polyclonal, 1:200), EMA (clone E29,

1:700), CD35 (Ber-MAC-DRC, 1:50) (all from DAKO, Glostrup,
Denmark), claudin-1 (polyclonal, 1:50, Zymed, San Francisco,
USA), CD34 (clone Qbend/10, 1:800), CD10(clone 56C6, 1:50)
(both from Novocastra Lab., Newcastle upon Tyne, UK), pancyto-
keratin (AE1/AE3/PCK26, prediluted), vimentin (V9, prediluted),
CD99 (O13, prediluted), CD21 (2G9, prediluted) (all four from
Ventana, Illkirch, France). Immunostaining was performed accor-
ding to standard protocols using avidin-biotin complex labeled with
peroxidase or alkaline phosphatase. Microwave antigen pretreat-
ment was used for immunoreactions with claudin-1 and CD10. Ap-
propriate positive and negative controls were applied.

CASE REPORT

In 58-year-old patient, the subcutaneous/dermal tumor grew
slowly for 5 years. Recently, a small superficial ulceration develo-
ped on the surface. The tumor was excised and submitted for exa-
mination. Grossly, the 2,5 x 2 x 2 cm dermal/subcutaneous nodule
was unencapsulated, and of rubbery consistency. Its cut surface was
of a homogeneous glistening appearance. Histologically, the tu-
mor contained bland appearing spindle cells in fibromyxoid stro-
ma and prominent vasculature. The spindle cells were usually ar-
ranged haphazardly or in ill-defined fascicles (Fig. 1A). In rare pe-
rivascular areas, they created vague perivascular whorls (Fig. 1B).
In these foci, the cells showed thin bipolar processes, whereas in
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the areas among the vessels, the majority of the spindle cells were
ovoid or tadpole-shaped. The vessels were usually small and thin-
walled, with frequent branching (Fig. 1A). The minority of the ves-
sels were medium-sized, with a clearly-visible pericytic or muscu-
lar coat. Prominent vasculature was absent in only rare areas of the
tumor. In the lateral excision margin, the lesion was well-circumsc-
ribed. The tumor extended to the lower resection margin, and the-
refore the evaluation of the tumor margin was not possible.
Immunohistochemically, the tumor was strongly and diffusely po-
sitive for vimentin. EMA, claudin-1, and CD34 were positive in so-
me perivascular areas with a whorled arrangement of the cells and
in rare cells of the major cell population among the vessels (Figs.
2A–B). Alpha-smooth muscle actin was limited to pericytes and to
muscle cells of the vessels (Fig. 2C). CD10 stained almost all tu-
mor cells (Fig. 2D). CD34 and actin highlighted also the promi-
nent vasculature of the lesion. S100 protein, desmin, pancytoke-
ratin, GLUT-1, CD99, CD21 and CD 35 were all negative.

DISCUSSION

Known morphology of perineurioma is characterized by spindle
cells arranged in a storiform, whorled or fascicular pattern, with va-
rious grades of collagenization and without prominent vasculariza-
tion (1–3). In our case, the dominant pattern of the lesion was “an-

giofibromatous”, because of a rich vasculature and haphazardly ar-
ranged bland spindle cells. Therefore, we initially considered the tu-
mor to be a soft tissue angiofibroma (4,5). The lesion lacked typical
“textbook features” of perineurioma, such as storiformity or a pro-
minent whorled pattern. The perineuriomatous nature was indicated
only by subtle features, such as rare perivascular whorls and focal-
ly visible cells with thin bipolar processes. Immunohistochemically, the
lesion showed expressions of perineural cell markers EMA and clau-
din-1 (6,7). However these expressions were strong only focally, be-
ing usually limited to perivascular areas where the spindle cells we-
re arranged in concentric perivascular whorls. It seems to us that the
tumor is composed of fibroblasts which acquire fully-developed pe-
rineural phenotype only in some areas, like it was suggested for pe-
rineuriomas/fibroblastic polyps of the colon (8,9). Such a phenoty-
pical change of the fibroblast toward perineural cells was demonstra-
ted already by an in vitro study of Bunge et al. (10).

In addition to perineural cell markers, we observed an expressi-
on of CD10. The significance of this finding is unclear, as CD10 do-
es not appear to be lineage-specific. It was described in various soft
tissue lesions, including various nerve sheath tumors (11,12).

As mentioned above, the morphology of the present tumor is
very similar to the so-called soft tissue angiofibroma (4,5). It dif-
fers only in a subtle and focal whorled pattern. Soft tissue angio-
fibroma was described quite recently (in 2012 April issue of Am J
Surg Pathol) (4). It shows an angiofibromatous morphology cha-
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Fig. 2. Angiofibroma-like perineurioma. Immuno-
histochemical findings. A: EMA-positivity in peri-
vascular cells and in rare cells of the stroma. Qui-
te similar was expression of CD34. B: positivity for
claudin-1. C: actin expression is limited to the pe-
ricytes. D: diffuse CD10 expression (SABC techni-
que, magnifications x100).
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Fig. 1. Angiofibroma-like perineurioma. Microsco-
pic features. A: At low-power, an angiofibroma-li-
ke morphology is apparent, with rare and subtle
concentric perivascular arrangement of the cells. B:
Onion-like perivascular arrangement of the cells
(hematoxylin and eosin, magnifications x40, x100,
respectively).
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racterized by prominent vasculature and spindle-shaped fibroblast-
like cells. Moreover, it is often positive for EMA. Marino-Enriques
and Fletcher comment that EMA positivity in angiofibroma probab-
ly does not indicate perineural cell differentiation, because the hi-
stological features of the lesion are different from the known pat-
tern of perineurioma (4). However, immunostains for other perineu-
ral cell markers, such as claudin-1 and GLUT-1, were not perfor-
med in their study. Thus, the line of cell differentiation in soft tissue
angiofibroma remains unclear. In our opinion, EMA reactivity and
morphologic overlap with such vascular-rich perineurioma as seen
in our case indicate that perineural differentiation in soft tissue an-
giofibroma cannot be entirely ruled out for the present time, and
that additional studies are needed.

Besides soft tissue angiofibroma, the differential diagnosis in our
case included vascular-rich lesions such as cellular angiofibroma
(13,14), angiomyofibroblastoma (15) and superficial angiomyxo-
ma (16). Cellular angiofibroma and angiomyofibroblastoma are in
principle lesions of the genital region, and their occurrence in ex-

tragenital locations is extremely rare (17,18). In addition, cellular
angiofibroma (13,14) lacks the whorled pattern of perineurioma,
its vessels are usually hyalinized, and it may contain adipocytes (re-
sembling a spindle cell lipoma). It should be negative for perineu-
ral cell markers, with the exception of CD34. A subset of cellular
angiofibromas is positive for myoid markers, such as actin and des-
min. Angiomyofibroblastoma (15) clearly shows a myoid pheno-
type with expression of actin and/or desmin. Superficial angio-
myxoma (16) is more myxoid in comparison with perineurioma,
and it is negative for perineural cell markers.

In conclusion, we demonstrated an unusual case of angiofibro-
ma-like perineurioma. The tumor contained prominent vasculature
and spindle cell proliferation, with subtle patterns indicating peri-
neural cell differentiation of the lesion. Immunohistochemical ex-
pressions of perineural cell markers EMA, claudin-1 and CD34 we-
re helpful for correct diagnosis. Our case shows that angiofibro-
ma-like perineurioma should be included in differential diagnosis
of highly vascularized spindle cell lesions.
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