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Abstract: Angiofibroma of soft tissue is a very recently characterized, histologically distinctive benign mesenchymal
neoplasm of unknown cellular origin composed of 2 principal components, the spindle cell component and very
prominent stromal vasculatures. It usually occurs in middle-aged adults, with a female predominance. Herein, we
describe the clinical and pathologic details of 2 other examples of this benign tumor. Both patients were middle-
aged male and presented with a slow-growing, painless mass located in the deep-seated soft tissue of thigh and left
posterior neck region, respectively. Grossly, both tumors were well-demarcated, partial encapsulated of a grayish-
white color with firm consistence. Histologically, one case showed morphology otherwise identical to those have
been described before, whereas the other case showed in areas being more cellular than most examples of this
subtype tumor had, with the lesional cells frequently exhibiting short fascicular, vaguely storiform and occasionally
swirling arrangements, which posed a challenging differential diagnosis. Immunostains performed on both tumors
did not confirm any specific cell differentiation with lesional cells only reactive for vimentin and focally desmin and
negative for all the other markers tested. This report serves to broaden the morphologic spectrum of angiofibroma
of soft tumor. Awareness of this tumor is important to prevent misdiagnosis as other more aggressive soft tissue
tumor.
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Introduction

Aside from vascular tumors, soft tissue tumors
featuring of a spindly cellmorphology and a
prominent vascular pattern encompass a grow-
ing array of benign and low-grade malignant
entities of different cell differentiation, such as
fibroblastic/myofibroblastic (cellular angiofibro-
ma [1], solitary fibrous tumor (SFT) [2], low-
grade fibromyxoid sarcoma (LGFMS) [3], and
low-grade myxofibrosarcoma [4]), and lipoma-
tous (myxoid liposarcoma [5]). Distinguishing
these morphologically confusing neoplasms is
of considerable clinical significance because of
different therapeutic selections.

Angiofibroma of soft tissue is a most recently
characterized benign fibrovascular neoplasm
[6-8]. Clinically it usually occurs in middle-aged
adults with a female predominance and pres-

ents as a slowly growing, painless, well-defined
mass located in the soft tissues of the extremi-
ties, often in relationship to joints or fibrotendi-
nous structures [6]. Histologically, soft tissue
angiofioroma is characterized by the presence
of a proliferation of relatively uniform, bland
spindle cells set in a variably myxoid-to-collage-
nous stroma with a prominent and complex vas-
cular network [6-8]. Immunohistochemically,
the neoplastic cells are focally positive for epi-
thelial membrane antigen; occasional cases
may show scattered cells that stain CD34,
smooth muscle actin and desmin [6]. Depending
on the clinicopathologic context, soft tissue
angiofibroma can be mistaken for all the above
mentioned neoplasms with similar histologic
appearance. In this paper, we present our expe-
rience with 2 examples of this benign tumor,
one of which exhibits a more cellular prolifera-
tion of the lesional cells than most examples of
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Figure 1. Imaging features of angiofibroma of soft tissue. A. Contrast-enhanced magnetic resonance imaging scan
of case 1 showed a well-defined ovoid soft tissue, hyperintense to muscle, located deep to the musculus gracilis of
the left thigh. B. Contrast-enhanced computed tomography scan of case 2 revealed a homogeneously enhancing,
well-defined, firm soft tissue mass located in the left posterior neck region between the first and second intercostal

space.

this tumor type have being, posing a challeng-
ing differential diagnosis.

Case presentation
Case 1

A previous healthy 57-year-old man was inci-
dentally identified to have a painless mass in
his right thigh. Imaging studies including a mag-
netic resonance imaging scan demonstrated a
well-demarcated, obviously enhancing round
mass measuring 2-cm in maximum diameter
located in the spatium intermusculare of the
femoribus internus (Figure 1A). No extensive
into the surrounding soft tissue or bone was
noted, evidence of tumor association with a
peripheral nerve was also unidentified. Given a
suspicious for a benign neurogenic tumor, the
patient underwent simple tumor excision. His
recovery was uneventful and there was no evi-
dence of tumor local recurrence or distant
metastasis 12 months after surgery.

Case 2

This was a 54-year-old man presented as an
incidentally identified, painless mass in his left
posterior neck region of 3-year duration. His
past medical history was unremarkable.
Contrast enhanced computed tomography
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scan revealed a homogeneously enhancing,
well-defined, firm soft tissue mass located in
the left posterior neck region between the first
and second intercostal space (Figure 1B). The
patient proceeded to simple surgical excision.
Intraoperative examinations showed that the
tumor was well-demarcated, measuring 2.8 x
2.6 cm, located at the cervical paravertebrae
and the possibility of a benign neurogenic
tumor was indicated by the surgeons. The
patient was discharged a week after the sur-
gery with an uneventful postoperative recovery.
No further clinical follow-up is available as this
was a very most recently case.

Methods

Representative sections of both tumors were
fixed overnight in 10% neutral buffered forma-
lin, embedded in paraffin and 4-um sections
were stained with hematoxylin and eosin.
Immunohistochemical analysis was performed
using the avidin-biotin complex immunoperoxi-
dase technique and a panel of commercially
available primary antibodies was used includ-
ing: cytokeratin AE1/AE3 (AE1/3; DAKO,
Glostrump, Denmark), epithelial membrane
antigen (EMA; E29, DAKO), vimentin (V9, DAKO),
smooth muscle actin (SMA; 1A4, DAKO), des-
min (D33, DAKO), CD31 (JC/70A, DAKO), CD34
(QBEnd/10, DAKO), S100 protein (polyclonal,
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Figure 2. Microscopic features of case 1. At low power, the tumor was partially surrounded by a thin fibrous capsule
which contained a tiny aggregate of small mature lymphocytes (A), however, uneccapsulated areas of the tumor
showed tumor cells focally infiltrated into adipose tissue (B). The tumor cells were haphazardly arranged and set in
a variably collageous or myxoid background with very prominent, thin-walled branching vascular network (C), and
occasionally ectatic hemangiopericytoma-like vessels were presented (D). E showed the smooth transition of myxoid
and relatively hypocellular areas to collagenous and more cellular areas. High power examination showed that the
spindle neoplastic cells were generally uniform, bland and contained small amount pale cytoplasm and tapering
nuclei (F).

DAKO), CD21 (2G9, DAKO), CD35 (Ber-MAC- Pathologic findings

DRC, DAKO), and Ki67 (MIB-1, DAKO).

Appropriate positive and negative controls were Cut surface of case 1 showed a well-circum-
run concurrently for all the markers tested. scribed firm mass measuring 2.5 x 2.3 x 2.2
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Figure 3. Microscopic features of case 2. As to case 1, this tumor was also partially encapsulated with a tiny of lym-
phoid aggregates located at the periphery of the lesion (A). Except small areas demonstrating the typical histologic
appearances of soft tissue angiofibroma (B), other areas were much more cellular with lesional cells frequently
showing short fascicular (C), storiform (D) and occasionally swirling (not shown) arrangements. The extracellular
matrix was mainly collagenous and occasionally myxoid or edematous (E). On high magnification, the tumor cells
were quite nondistinctive with inconspicuous, palely eosinophilic cytoplasm and bland nuclei (F).

cm surrounded by adipose tissue, of a grayish-
with color and consistent texture. Case 2 was a
partial encapsulated tumor measuring 3 cm in
maximum diameter with homogeneous tan-
white, firm cut surfaces.
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Microscopic examination showed that both
tumors demonstrated strikingly similar histo-
logical appearance and consisted of a prolifera-
tion of cytologically uniform spindle cells and a
very prominent thin-walled branching vascular
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Figure 4. Inmunohistochemistry analysis of both tumors did not confirm any specific cell differentiation with lesion-
al cells only reactive for vimentin and focally desmin (A) and negative for all the other markers tested. CD34 staining
highlighted the endothelial cells lining the rich vascular network but did not label the tumor cells (B).

network (Figures 2, 3). At low-power examina-
tion, both tumors were well demarcated and
partially surrounded by a fibrous capsule of
variable thickness (Figures 2A, 3A). However,
evidence of tumor cells extension into the
resection margins was noted in both tumors. In
addition, foci of tumor cells infiltration into adja-
cent adipose tissue were also observed in case
1 (Figure 2B). Case 1 showed mild regional
variation in cellularity with the spindly neoplas-
tic cells being distributed haphazardly through-
out the tumor without a particular growth pat-
tern (Figure 2C). Whereas case 2 was a much
more hypercellular tumor with the lesional cells
frequently exhibiting short fascicular, storiform
and occasionally swirling arrangements, having
a resemblance to perineurioma, benign fibrous
histiocytoma, or follicular dendritic cell sarco-
ma (Figure 3B-D). On high magnification, the
spindle-shaped tumor cells in both cases were
generally bland and uniform with small amount
pale-to-eosinophilic cytoplasm and tapering
nuclei with fine chromatin and inconspicuous
nucleoli (Figures 2F, 3F). No nuclear hyperchro-
masia and pleomorphism were identified,
mitotic and apoptotic activities were not evi-
dent. Another distinctive histologic feature
noted in both tumors was the prominent vascu-
lar pattern which consisted of innumerable
small thin-walled, branching vessels evenly dis-
tributing throughout the lesion (Figures 2, 3). In
addition, ectatic larger-sized, hemangiopericy-
toma-like vessels, and vessels with thicker wall
showing perivascular hyalinization were also
occasionally presented in these tumors (Figure
2D). The extracellular matrix was mainly collag-
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enous and occasionally myxoid or edematous
in both cases and the transition of collagenous
areas to myxoid zones was usually smooth and
gradual (Figures 2E, 3E). Inflammatory cells
mainly mature small lymphocytes and occa-
sional plasma cells were admixed with the spin-
dle cells throughout the tumor and a multiple
tiny lymphoid aggregate located at the periph-
ery of the lesion was observed in both cases
(Figures 2A, 3A). Immunostains performed on
both cases showed spindle cells diffusely label-
ing for vimentin and focal labeling for desmin
(Figure 4A) and no expression of AE1/3, EMA,
SMA, c-kit, CD21, CD35, or S100 protein. CD31
and CD34 staining highlighted the endothelial
cells lining both the numerous thin-walled and
the hemangiopericytoma-like vessels but not
labeled the tumor cells (Figure 4B). Ki67 deco-
rated less than 1% lesional cells in both cases.

Discussion

Angiofibroma of soft tissue is a distinctive fibro-
vascular neoplasm most recently described by
Marino-Enriques and Fletcher [6] in a series of
37 cases in 2012, with additional cases report-
ed by Schoolmeester [7] and Edgar [8] and col-
leagues subsequently. Clinically, as in our case
1, angiofibroma of soft tissue most commonly
presents as a slowly growing painless mass
located in the deep-seated as well as subcuta-
neous soft tissues of the extremities, predomi-
nantly the lower extremity, often in relationship
to joints or fibrotendinous structures [6].
However, it can display a broad anatomic distri-
bution including back, chest wall, abdominal

Int J Clin Exp Pathol 2013;6(10):2208-2215



Angiofibroma of soft tissue

wall, pelvic cavity and even parenchymal organ
[6, 7]. Case 2 in the current study was located
in the deep-seated soft tissue of left posterior
neck region between the first and second inter-
costal space, which is the first report of soft tis-
sue angiofibroma occurring in the head and
neck region. Both patients in our study were
male patients, which is in contrast to the previ-
ous description that angiofibroma of soft tissue
seemed to have a female predominance affect-
ing the male population twice as frequently as
the male population [6]. However, because this
subtype of soft tumor is a very recently charac-
terized lesion, the exact epidemiologic features
are waiting for accumulation of more cases to
delineate.

The microscopic features and immunohisto-
chemical findings of both our cases were
essentially identical to those have been previ-
ously characterized for angiofibroma of soft tis-
sue [6-8]. The only difference was that our case
2 which was a much more hypercellular lesion
than most examples of this tumor have being.
The arrangements of leisonal cells in short fas-
cicles, vague storiformity and swirl in areas of
this case were remarkably different from the
typically haphazard and patternless distribu-
tion of tumor cells noted in ordinary soft tissue
angiofioroma [6] and posed a challenging dif-
ferential diagnosis with both benign and malig-
nant spindle cell tumors of different cell differ-
entiation. In addition, lack of specific im-
munohistochemical markers for soft tissue
angiofioroma to date further complicates this
diagnostic confusion, although EMA has been
reported to be expressed in approximate 50%
soft tissue angiofibroma cases [6], this marker
is very unspecific and can be expressed by
many other soft tissue tumors of a variety of
cell differentiation [6]. Cytogenetic analysis of
angiofibroma of soft tissue have revealed a bal-
anced t(5;8)(p15;q13) chromosomal transloca-
tion resulting in the gene fusion of the aryl
hydrocarbon receptor repressor (AHHR) and
nuclear receptor coactivator 2 (NCOA2) genes
in a subset of cases [6, 7, 9]. In addition, a
threeway 1(5;8;8)(p15;q13;p11) translocation
has also been described in one case [6, 9], and
recently a case was reported to carry a t(7;8;14)
(911;913;031) causing a GTF21-NCOA2 fusion
gene [10]. Because these novel gene rear-
rangements have not been detected in the his-
tological mimickers of angiofiboroma of soft tis-
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sueto date, thus fluorescentin situ hybridization
(FISH) assay for AHRR or NCOA2 rearrange-
ments has been suggested to serve as a reli-
able laboratory test for the diagnosis of soft
tissue angiofibroma [10], however, this detect-
ing technique has not been widely available
currently [8] and it has also been noted that a
substantial subset of analyzed soft tissue
angiofioromas were negative for the fusion
gene [10].

The differential diagnosis of angiofiboroma of
soft tissue is centered on other highly vascular,
spindle cell neoplasms such as solitary fibrous
tumor (SFT), low-grade fibromyxoid sarcoma
(LGFMS), and myxoid liposarcoma. SFT can
occur in a variety of locations outside the pleu-
ra, similar to that of angiofibroma, the spindle
neoplastic cells in SFT are cytologically bland
and often take on patternless growth architec-
ture. In addition, regional variation in cellularity,
thick collagenous fiber deposits, foci of stroma
myxoid degeneration, and large-sized branch-
ing hemangiopericytoma-like vessels can also
be noted in both the two tumors, however, SFT
lacks the innumerable, evenly distributed, arbo-
rizing thin-walled vessels characteristic of
angiofioroma. Furthermore, the tumor cells in
SFT typically show strong and diffuse expres-
sion of CD34 [2]. LGFMS typically affects young
adults and presents as a larger and more deep-
ly localized mass, it shares a bland spindle cell
composition and alternating collagenous and
myxoid areas with soft tissue angiofibroma [3].
In addition, LGFMS commonly shows spindled
cells arranging in a whorling pattern, which
have a somewhat resemblance to that of our
case 2. However, in contrast to our case,
LGFMS usually has a much lower cellularity and
less prominent ramified vasculatures with an
arcade-like appearance. Genetically, LGFMS
shows t (7; 16) FUS-CREB3L2 or t (11; 16) FUS-
CREB3L1 [11], unlike angiofibroma of soft tis-
sue. Myxoid liposarcoma also features a bland
spindle cell population and a prominent plexi-
form of thin-walled capillaries, hence the pos-
sible diagnostic confusion with angiofibroma of
soft tissue. However, it shows scattered univac-
uolar and multivacuolar lipoblasts throughout
the lesion as well as stromal mucin pools not
seen in angiofiboroma of soft tissue [5].
Furthermore, the vascular network of angiofi-
broma of soft tumor have thicker wall and are
more curvilinear and numerous than the deli-
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cate “chicken wire” vessels of liposarcoma. At
the genetic level, myxoid liposarcoma shows
most often t (12; 16) FUS-DDIT3 and less com-
monly t (12; 22) EWS-DDIT3 [12]. Soft tissue
perineurioma, which is characterized by bland
spindle cells with delicate bipolar processes
arranged in a storiform, whorled or fascicular
pattern with various amounts of collagenous
deposits, may also enter into the differential
diagnosis of angiofibroma such as our case 2
[13]. However, by immunohistochemistry, peri-
neurioma nearly always expresses EMA, largely
expresses CD34 and less commonly SMA. It is
generally believed that the prominent vascular-
ization is not a typical feature of soft tissue
perineurioma. However, Zamecnik et al [14]
most recently have reported a case of soft tis-
sue tumor showed typical perineurial cellmor-
phology and immunophenotype but contained
very prominent thin-walled vasculatures
throughout the lesion similar to the vascular
pattern in angiofibroma of soft tissue. In their
original paper, Marino-Enriques and Fletcher
[6] presumed the fibroblastic differentiation of
angiofibroma of soft tumor largely based on the
morphologic features and on the lack of specif-
ic immunoprofile of the tumor cells. Although
44% cases of angiofiboroma in their series
expressed of EMA, Marino-Enriques and
Fletcher commented that EMA positivity in
angiofioroma of soft tissue seemed not to
reflect perineural cell differentiation because
the tumor cells typically lacked the characteris-
tic cellmorphology and growth patterns of peri-
neurioma. However, immunostains for other
perineural cell markers, such as claudin-1 and
GLUT-1, were not performed in their study [6].
Thus, as Zamecnik et al [14] have indicated, the
line of cell differentiation in soft tissue angiofi-
broma remained unclear, perineural differenti-
ation in soft tissue angiofiboroma could not be
excluded with certainty for the present time,
and that additional studies were needed.

Other diagnoses that may be considered in the
more cellular case 2 are benign fibrous histio-
cytoma, inflammatory myofibroblastic tumor,
and follicular dendritic cell sarcoma. Attention
to the characteristic morphologic characteris-
tics of both the spindle cell component and the
distinctive vascular network of angiofibroma
and with the aid of immunohistochemistry stain
to demonstrate no specific differentiation of
the lesional cells will help to easily distinguish
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this distinctive tumor from these above men-
tioned mimickers.

In summary, we present 2 examples of the
recently characterized benign fibrovascular
neoplasm, termed angiofibroma of soft tissue,
with one case located at an unusual site and
displaying a much more hypercellular lesion
with various growth patterns than most exam-
ples of this tumor type have being. Awareness
of the unique histopathologic features of these
lesions should allow for their ready distinction
from other more aggressive soft tissue tumors.
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