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Abstract
Objective: To evaluate cytologic features of mammary myofibroblastoma in order to establish the possibility of precise
preoperative recognition. Study Design: This was a multiinstitutional study of 6 patients with myofibroblastoma (5
men and 1 woman) in which preoperatively fine-needle aspiration cytology was performed. Four cases showed classical histologic features, 1 corresponded to the cellular variant
and the remaining 1 to the fibrous form. Results: Except for
1 case, smears were cellular and distributed as irregular
aggregates and single cells. Most groups showed a small
amount of metachromatic stroma and capillaries. Cells retained cytoplasm and showed a spindle-to-plump oval morphology with moderate pleomorphism. Nuclear pleomorphism was present and was relevant in 1 case. Intranuclear
pseudoinclusions and mast cells were present in 3 cases. No
epithelial clusters were seen. Due to hypercellularity and
pleomorphism 1 case was considered as suspicious for malignancy. The remaining 5 were diagnosed as low-grade
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mesenchymal lesions, and myofibroblastoma was suggested in 3. Conclusion: Cytologic features of myofibroblastoma
reflect what is seen on histology. When such findings are correlated with image studies, preoperative recognition can be
possible. This is especially true for male patients in whom the
tumor is relatively frequent.
Copyright © 2012 S. Karger AG, Basel

Introduction

Mammary myofibroblastoma (MFB) is an uncommon
mesenchymal tumor, probably derived from stromal fibroblasts. Although it was originally described in males,
it affects both genders [1, 2]. It is a benign neoplasm that
in most cases shows a well-circumscribed contour, an evident feature on image studies [2]. In recent years the morphologic spectrum of MFB has expanded considerably,
and several unusual variants such as epithelioid, cellular,
fibrous, deciduoid-like, lipomatous, myxoid, and infiltrative are recognized [2]. MFB shares morphological, immunohistochemical, and cytogenetic findings with spindle-cell lipoma and cellular angiofibroma [3]. In addition
to MFB there exist a considerable number of primary
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Table 1. Cytologic features of reported patients with MFB
Reference

Sex/
age

Cytodiagnosis

Cellularity

PleoExtracellular
morphism matrix

Nuclear
Other
grooves/IP

Ordi et al. [4]

M/40
M/66

n.a
n.a.

moderate
moderate

no
no

myxoid
myxoid

++/–
++/–

–
–

Amin et al. [5]

M/64

benign spindle cell proliferation

abundant

no

–

–/–

–

Bardales et al. [6]

F/45

well-differentiated spindle cell tumor

scarce

no

fibrous

–/–

–

Negri et al. [7]

M/68

benign mesenchymal lesion

abundant

no

–

+/–

–

Deligeorgi-Politi
et al. [8]

F/31
M/78

benign tumor, probably FA
spindle-cell tumor

scarce
abundant

no
fibrous
moderate –

–/–
+/–

ductal cells
–

Schmitt et al. [9]

M/68
M/61

n.a.
n.a.

abundant
abundant

mild
mild

Lopez-Rios et al. [10] M/52

benign lesion

abundant

mild

myxoid and fibrous ++/+

–

Simsir et al. [11]

F/70

phyllodes tumor

scarce

mild

fibrous

–/–

collagenized variant,
ductal cells

Powari et al. [12]

M/45

malignant tumor

abundant

mild

present

+/–

polygonal cells, mast cells

Odashiro et al. [13]

F/77
F/64

suggestive of MFB
MFB

abundant
abundant

mild
no

–
–

+/–
–/–

cellular variant
cellular variant

Yang et al. [14]

M/73

malignant tumor

abundant

marked

present

+/+

atypical cells

Landeyro et al. [15]

M/68

mesenchymal lesion, suggestive of MFB moderate

no

collagenous

++/+

naked nuclei

Present study

M/59
M/65
F/42
M/70
M/69
M/68

LGMT, probable MFB
LGMT
suspicious of malignancy
LGMT
LGMT, probable MFB
LGMT, probable MFB

moderate
mild
marked
mild
mild
no

myxoid
–
fibrous
–
myxoid
fibrous

abundant
abundant
moderate
moderate
abundant
scarce

–
–

–/–
++/–

+/+
+/–
+/+
–/–
+/+
+/–

cellular variant
cellular variant

cellular variant, mast cells
–
mast cells
–
mast cells
fibrous variant

IP = Intranuclear pseudoinclusions; n.a. = not available; FA = fibroadenoma; LGMT = low-grade mesenchymal tumor.

Material and Methods
Clinical Findings
The most relevant clinicopathologic findings are summarized
in table 1. The patients were 5 men and 1 woman with no relevant
medical history, except for the woman whose mother suffered
from breast cancer. In all men the lesions were palpable, well-
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defined, and mobile. On ultrasonography the tumors measured
between 2 and 4 cm and showed a lobulated, solid appearance resembling fibroadenoma. The 42-year-old woman was being followed because of a slowly growing, well-defined nodule on her left
breast. In all cases FNAC was performed using 23-gauge needles.
Smears were air-dried or alcohol-fixed and stained with DiffQuik and Papanicolaou, respectively.
Cytological Findings
The cytological findings are summarized in table 1. Smears
were hypercellular in 3 cases, moderately cellular in 2, and scarce
in 1. Neoplastic cells were distributed as irregular, variable size
aggregates and numerous single cells. Most groups showed a
small amount of metachromatic stroma and capillaries (fig. 1a).
In addition to cellular groups, a scarce-to-moderate amount of
myxoid material was seen in 2 cases. The background of the
smears was clean with no necrosis. A few lymphocytes were seen
in 3 cases. Tumoral cells showed a spindle-to-plump oval morphology with mild-to-moderate pleomorphism (fig. 1b). In 2 cases single, polygonal cells were also present. Cytoplasm was moderate to abundant with few naked nuclei. The fibrous variant was
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mesenchymal lesions of the breast for which the therapeutic approach differs considerably. Due to the rarity of MFB
the role of cytology in its preoperative diagnosis is still not
well established. Reflecting its rarity, few cytologic descriptions are available, and most of them consist of isolated cases [4–15]. In this report we describe 6 cases of
mammary MFB in which fine-needle aspiration cytology
(FNAC) was performed preoperatively. The possibility of
specific cytologic recognition and criteria that allow its
distinction from other similar tumors are discussed.

b

c

d

e

f

cells with evident cytoplasm and accompanying metachromatic
stroma. Diff-Quik. !40. b Plump oval-to-polygonal cells with
nuclear pleomorphism, binucleation, and an intranuclear pseudoinclusion. Metachromatic stroma and a few lymphocytes and
mast cells are also evident. Diff-Quik. !40. c The fibrous variant
was less cellular and showed dense, fibrous stroma. Papanicolaou.

!40. d Large mesenchymal cell with binucleation and a small intranuclear pseudoinclusion. Diff-Quik. !63. e Histology from a
cellular variant of MFB showing abundant neoplastic cells, scarce
stroma and mast cells. Hematoxylin and eosin. !40. f Histology
from the female patient showing greater nuclear pleomorphism.
Note the presence of intranuclear pseudoinclusions. Hematoxylin
and eosin. !40.
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Fig. 1. a A neoplastic group showing numerous oval-to-spindle
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Pathological Findings
Tumor size varied from 1.8 to 3.7 cm and showed a well-defined, nonencapsulated morphology. They consisted of spindleto-oval cells arranged in short intersecting and concentric fascicles with scarce myxoid stroma. A few mature adipocytes were
also present. One case, corresponding to the cellular variant,
showed very scarce stroma with a dense neoplastic population
(fig. 1e). One tumor showed a marked predominance of collagenized stroma and was classified as a fibrous variant. The remaining 4 cases had classical features of MFB with characteristic hyaline bundles of collagen. Nuclear pleomorphism was remarkable
in 2 cases, mostly in plump oval or polygonal cells (fig. 1f). Such
nuclei showed a regular chromatin distribution and small nucleolus when present. Nuclear grooves were a common finding and
intranuclear pseudoinclusions were evident in 4 cases. In all tumors the mitotic index was low, with less than 2 figures per 10
high power fields. Mast cells were present in 3 cases and particularly abundant in the cellular variant (fig. 1e). Immunohistochemistry was similar in all cases, with expression of CD34 and
to a lesser extent of ␣-smooth muscle actin, and no expression of
cytokeratins, protein S100, CD31, p53, or c-kit.

Discussion

In our experience the cytology of mammary MFB is
that of a cellular spindle cell, mesenchymal neoplasm
with a variable amount of plump, polygonal cells, some
of which may show moderate pleomorphism. Nuclear
grooves and intranuclear pseudoinclusions are a relevant
finding. Except for a few histologic variants that will be
discussed below, the review of the cytologic literature (table 1) showed many similarities resulting in a tumor with
a rather constant cytomorphologic pattern. Most cases
are cellular and may show nuclear pleomorphism resulting, in some cases, in a worrisome cytologic image. Prominent atypical features were only seen in 1 case [14]. Such
atypia is considered a degenerative phenomenon similar
to what is seen in ancient schwannoma. The original cytologic diagnoses are available in 18 of the 22 cases reviewed, including ours (table 1). In 3 of them a diagnosis
of suspicious or malignant tumor was made due to hypercellularity and pleomorphism. Ductal cells were present
504
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in 2 cases leading to confusion with fibroadenoma and
phyllodes tumor [8, 11]. It is interesting to note that in
these 2 cases smears were hypocellular. The recent report
by Landeyro et al. [15] describing MFB mentions the existence of intranuclear pseudoinclusions. This finding,
originally reported by López-Rios et al. [10] was questioned by others and interpreted as an artifact of air-dried
material [13]. In 3 of our cases intranuclear pseudoinclusions were a relevant finding. They were seen on DiffQuik- and Papanicolaou-stained material as well as in
subsequent surgical specimens. Pseudoinclusions were
also described by Yang et al. [14] resulting in a finding
present in 6 of the 22 cytologically reported cases of MFB.
As an isolated finding, pseudoinclusions have little diagnostic value, but in a precise clinico-pathologic context
they may be a helpful feature. In this sense they may represent a useful diagnostic feature whenever mesenchymal
breast lesions are being evaluated. Schwannoma of the
thoracic wall and metastatic melanoma can present as
breast tumors and may show spindle cell morphology and
nuclear pseudoinclusions.
The histologic heterogeneity of MFB is partially reflected on cytologic reports. As expected, the collagenized variant showed smears with scarce cellularity and
fibrous stroma and may resemble a solitary fibrous tumor. One of our cases corresponds to the cellular variant
and showed findings similar to those reported previously
[9, 13]. This variant can be particularly problematic because of the prominent cellularity seen on cytology. Mast
cells which are a common histologic finding in MFB [1,
2] are rarely mentioned in cytologic reports. In addition
to the case described by Powari et al. [12], 3 of ours showed
mast cells. Although they are also characteristic of other
soft tissue tumors (peripheral nerve sheath tumors, synovial sarcoma), they should be added to the cytomorphologic spectrum of MFB.
An interesting feature of MFB is that it also affects the
male breast. In this setting the differential diagnosis is
limited and should include mesenchymal lesions of the
chest wall. Due to its frequency gynecomastia, mainly in
its nodular form, must be considered. It differs cytologically from MFB since smears show an epithelial component and few stromal elements [16]. Cytologic features
similar to those seen in gynecomastia are present in pseudangiomatous stromal hyperplasia allowing differentiation from MFB [17]. Areas of stromal overgrowth in phyllodes tumor can result in difficult differentiation from
MFB. They are seen in malignant phyllodes tumors and
usually show evident cytologic atypia. As seen in our female patient, atypia can be a relevant finding in MFB reÁlvarez-Rodriguez et al.
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less cellular with isolated spindle cells with scarce cytoplasm and
occasional groups with fibrous stroma and tumoral cells (fig. 1c).
Nuclear pleomorphism was present and was a relevant finding in
the female patient. Binucleation and nuclear grooves were a common finding. Intranuclear pseudoinclusions were present in 3
cases (fig. 1b, d). Mast cells were seen in the other 3 cases and in
1 they were a common finding. None of the smears showed epithelial clusters or adipose tissue fragments. Immunocytochemistry was performed in alcohol-fixed smears from 2 cases. Tumoral
cells expressed ␣-smooth muscle actin and CD34 and were negative for S100 protein and cytokeratins.

sulting in a diagnostic dilemma. A wide sampling of the
tumor will minimize this potential pitfall allowing identification of the epithelial component so characteristic of
phyllodes tumor. Rarely, metaplastic breast carcinomas
may present cytologically as pure spindle cell tumors.
Such cases usually show relevant atypia but a minority
may resemble a benign lesion. As for phyllodes tumor, the
clue for differentiation from MFB resides in a wide sampling of the tumor since it will show the carcinomatous
component or heterologous elements of metaplastic carcinomas. Solitary fibrous tumor and spindle cell lipoma
have been reported in the breast. They closely resemble
MFB and for some authors they represent a single family
of CD34+ stromal tumors [18]. From a practical perspective they behave in a similar benign fashion so preoperatory differentiation is not critical. Fibromatosis of the
breast may recur locally so it must be distinguished preoperatively from MFB, mainly the fibrous variant. On cytology, fibromatosis is less cellular with greater dissocia-

tion and it often shows intermixed clusters of benign ductal epithelium [19]. As opposed to MFB, immunocytochemistry of fibromatosis reveals no expression of CD34.
Regarding chest wall lesions, schwannoma and nodular
fasciitis should be considered. The latter can show dissociated spindle and large plump oval cells, with some of them
binucleated in a myxoid stroma with lymphoid cells. The
presence of large aggregates, predominance of spindle
cells, mast cells, and nuclear pseudoinclusions will favor
MFB. Immunocytochemistry can be a helpful diagnostic
aid. Expression of CD34 and ␣-smooth muscle actin with
negative expression of cytokeratins and S100 protein narrows down the differential diagnosis. In conclusion, cytologic features of MFB partially reflect what it is seen on
histology. When such findings are correlated with image
studies disclosing a well-defined, homogeneous lesion, resembling fibroadenoma, preoperative recognition can be
possible. This is especially true for male patients in whom
the tumor is relatively frequent.
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