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Unilateral synchronous breast tumors.
Rare association of myofibroblastoma and osteosarcoma
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SUMMARY: Unilateral synchronous breast tumors. Rare association
of myofibroblastoma and osteosarcoma.
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The authors describe the case of a patient with two particularly ra-
re contiguous tumors, myofibroblastoma and osteosarcoma, in the same
breast. Rare does not mean untreatable, and the chance of recovery is
no less than with more common tumors. However, rare tumors do pre-
sent a significant problem for pathologists due ro diagnostic difficulties,
and so an exact prognosis is not always possible.
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Introduction

The incidence of unilateral or bilateral synchronous
breast tumors varies from 1 to 11% (1, 2). Whether they
originate from a single or from independent primary tu-
mors cannot be established with certainty. A multicen-
ter, multifactorial origin, especially for unilateral tumors,
is suggested in the case of non-invasive tumors which are
touching but discrete. This is even more likely with syn-
chronous tumors with different histotypes and/or whi-
ch are particularly rare (3, 4). We describe a case of two
synchronous breast tumors involving uncommon hi-
stotypes.

Case report

An 82-year-old woman presented with a large, ulcerated, blee-
ding mass in the right breast. Her past medical history included type
1T diabetes, arterial hypertension and COPD. She had no family hi-
story of breast cancer.

The patient was unable to give precise details as to when and how

University of Messina, Residency in General Surgery, Messina, Italy
1 Chair of General Surgery

(Head: Prof. Maria Adelfina Barbuscia)

2Chair of Pathology

(Director: Prof. Vittorio Cavallari)

© Copyright 2013, CIC Edizioni Internazionali, Roma

the lump first formed. She had first noticed bleeding from the ul-

ceration about 10 days earlier. This initially resembled an exudation

but some hours earlier had become more copious, with bright red
blood and clots.

The patient was in poor clinical condition with peripheral ede-
mas. Her right breast was deformed by the presence of a lump, about
10 cm maximum diameter, mainly affecting the medial quadrants
and extending to below the areola and nipple, which were both sli-
ghtly retracted. The skin of the lower inner quadrant was affected
by a 2-cm ulcer from which blood issued, with clots. On palpation
the lump was hard and woody, with irregular margins. It extended
to the outer quadrants. It adhered strongly to the skin but not to the
muscle layer. There was no clinically visible sign of axillary lympha-
denopathy.

Given the bleeding and the patient’s general condition, it was de-
cided to perform a right mastectomy. Macroscopic examination of
the excised tissue revealed complete excision of the mammary gland
(Figure 1), with the fascia of the pectoralis major intact. On cutting,
the breast was found to be almost fully occupied by two contiguous
tumors, roughly oval in shape. The larger was a whitish mother-of-
pearl color with a compact structure, while the smaller was brown,
with large areas of liquefaction containing necrotic debris (Figure 2).
Histological examination revealed a growth consisting of two con-
tiguous tumors:

- the larger was characterized by monomorphic proliferation of
spindle cells, arranged in short or long bundles separated by thick
collagen bands (Figure 3), enclosing the adipose tissue lobules
and breast structures (Figure 4). These features suggested a myo-
fibroblastoma.

- The smaller was a pleomorphic tumor with a high density of pre-
dominantly spindle cells but with numerous multinucleated giant
cells (Figure 5). It was highly vascularized but with extensive non-
vascularized areas (Figure 6) and with multiple osteoid foci and
numerous mitoses; some areas showed aspects of bone diffe-
rentiation with formation of osteoid intercellular material (Fi-

gure 7).
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Figure 1 - Surgical tissue: bleeding ulceration visible in QIl.

Figure 2 - Surgical tissue: presence of two contiguous lesions.

Immunohistochemistry revealed:

- for the myofibroblastoma: CD34 pos, EgR pos, PgR pos, Her2
neg, MIB 1 <2%;

- for the pleomorphic tumor: cytokeratin neg, vimentin pos, fo-
cal AML pos, desmin neg, focal CD99 pos, c-Kit neg, MIB 1
pos>50%, EgR neg, PgR neg, Her2 neg.

These findings excluded metaplastic carcinoma (high-grade tu-
mor negative for cytokeratins) and enabled the case to be identified
as a collision tumor consisting of a myofibroblastoma and pleomorphic
osteosarcoma or a dedifferentiated myofibroblastoma. The estrogen
and progesterone receptor profile, cell proliferation index and
HER-2 expression were also evaluated in both growths:

- myofibroblastoma: ER 70%; PGR 80%; MIB 125%; HER-2 0;

- osteosarcoma: ER neg.; PGR neg.; MIB 1 >50%; HER-2 neg.
The patient subsequently underwent full body CT and bone scin-

tigraphy, which were negative for metastasis. Clinical and instrumental

follow-up over the following four years revealed no signs of recur-
rence or metastasis.
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Figure 3 - Monomorphic proliferation of spindle cells, organized in bundles, se-
parated by thick collagen bands.

Figure 5 - Area of spindle cell proliferation, with multinucleated giant cells.

Discussion

It may be useful at this point to recall the modern
pathologic classification of breast tumors:
* cpithelial tumors, arising from glandular epithelial cel-
Is;
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Figure 7 - Aspects of bone differentiation and formation of intercellular osteoid
tissue.

* fibro-epithelial tumors, containing mesenchymal
or stromal material as well as the epithelial compo-
nent;

* mesenchymal tumors, tumoral or pseudotumoral
forms, that are found in soft (skin and subcutaneous)
tissues as well as the breast;

* rare tumors with various histotypes that are difficult
to classify, have a low incidence and have an unusual
clinical presentation (5).

Primary mesenchymal breast tumors may include nu-
merous histopathologic variants: malignant phyllodes tu-
mor, fibrosarcoma, liposarcoma, osteogenic sarcoma,
chondrosarcoma, leio- or rhabdomyosarcoma, malignant
fibrous histiocytoma, angiosarcoma, and myofibrobla-
stoma. These variants account for no more than 1% of
all breast tumors.

The clinical features of myofibroblastoma and osteo-
sarcoma, as found in our patient, are reported below.

Myofibroblastoma

This rare mesenchymal tumor was first described by
Wargotz in 1987 (6). It is most common in adults aged
35-67 and is mainly found in males (8:2). It usually oc-
curs as a single, unilateral tumor (7, 8).

Its etiology is still unknown. It is mainly observed in
patients with gynecomastia or who have been treated with

anti-androgens, leading to the theory that it may be re-
lated to the patient’s hormone profile. This is suppor-
ted by the fact that even though the response to hormone
therapy affects all mesenchymal tissue, other sites affected
by myofibroblastoma comprise the inguinal area, the mu-
scles of the abdominal wall and the posterior wall of the
vagina, with above all an apparent predominance along

the milk line (9).

It presents macroscopically as a mobile, non-enca-
psulated but well-circumscribed mass of from 2 to 13 cm
(mean 5.8 cm) in the mammary parenchyma. It is thus
clinically similar to a fibroadenoma. Its consistency is taut
and elastic, almost rubbery, with a smooth or lobulated
outer surface whose color may be white, pink or brown.
On cutting, the surface may be irregular or nodular,
without any sign of cystic degeneration, necrosis or he-
morrhage (10).

The most common form is often confused with fi-
broadenoma on US scanning. On mammography; it ap-
pear as a homogenous, lobulated nodule with well-cir-
cumscribed margins and no microcalcifications. Mi-
croscopically, the classic form is devoid of ducts and lo-
bules, consisting of uniform bipolar (myoepithelial
and myofibroblast) spindle cells with an oval or elongated
nucleus, containing finely dispersed chromatin and ar-
ranged in fascicles of spindle cells interspersed with thick
collagen bundles, often with a zigzag appearance, and adi-
pose tissue (11). There may be rare multinucleated giant
cells and mitotic elements. In a minority of cases, the-
re may be adipose cells or cartilaginous differentiation.
These tumors are poorly vascularised with small, often
hyalinized vessels, with perivascular lymphocytic infil-
trates.

There are diverse variants of myofibroblastoma with
very particular pathological features (12, 13):

- forms in which collagen predominates, containing ir-
regular gaps, like cracks, between the tumor cells and
the stroma;

- epithelioid variant, with polygonal cells whose hi-
stological appearance may suggest invasive lobular car-
cinoma;

- densely cellular form, characterized by intense pro-
liferation of spindle-shaped myofibroblasts and scar-
ce collagen bands. This variant tends to reveal infil-
trating edges under the microscope;

- infiltrating variant, with groups of rapidly growing
cells and a tendency to infiltrate the blood vessels.
All these variants can be problematic for differential

diagnosis against other tumors such as sarcoma and me-

taplastic carcinoma which, however, present greater cel-
lularity and frequent mitosis (14). Differential diagno-
sis against fibromatosis is also difficult. This stellate, in-
vasive tumor can be distinguished from myofibroblastoma
by the presence of round or fusiform myoid cells orga-
nized in broad bundles rather than small clusters, with
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ample collagen and a significant inflammatory compo-
nent, which may also be perilesional. Only immunohi-
stochemistry is capable of differentiating myofibrobla-
stoma (desmin, CD34 and actin-positive) from myofi-
broblastic cirrhotic carcinomas.

Osteosarcoma or osteogenic sarcoma

This generally originates in the bones, but may ra-
rely originate from the soft tissues. Primary breast
osteosarcoma accounts for less than 1% of all breast tu-
mors and 12.5% of breast sarcomas (15). It is a highly
malignant tumor with anaplastic pleomorphic cells
that may be epithelioid, plasmacytoid, fusiform, ovoid,
small and round, light, or fusiform giant mono- or mul-
tinucleated cells. These cells produce osteoid, associated
with variable amounts of fibrous cartilage tissue (16).

The histogenesis of this tumor is still not fully clear.
The most credible theory is that it originates from plu-
ripotent mesenchymal breast stromal cells or is due to
the transformation of an existing tumor, such as a fi-
broadenoma or phyllodes tumor (17, 18). Clinically, it
presents as a palpable, hard, non-painful mass, often of
a considerable size. It is often indistinguishable from a
breast fibroadenoma (19, 20). It has never been associated
with clinical signs of lymph node metastasis. Its appea-
rance on mammography can vary considerably. In
most cases, it appears as a large mass with relatively well-
defined margins and lobulated edges, often containing
focal or diffuse calcifications, that are generally coarse and
dense (21-23). However, cases with irregular margins are
not uncommon.

The presence of osteoid tissue in a breast tumor is not
in itself indicative of osteosarcoma, as it may also be found
in both benign and malignant epithelial or mesenchy-
mal growths such as fibroadenoma, phyllodes tumor and
metaplastic carcinoma. However, scintigraphy will reveal
an intense focal hotspot of the radionuclide 99mTc-
diphosphonate, a specific marker for osteoid tissue, and
therefore may strongly indicate a soft tissue bone can-
cer. It is thus useful in the instrumental diagnosis of brea-
st osteosarcoma (24, 25).
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Given the low sensitivity of diagnostic tests, the exact
identification of a primary breast sarcoma is possible only
through histological examination, enabling the exclusion
of osteogenic sarcoma deriving from the underlying bone
structures (20). On immunohistochemistry, the tumor
cells are generally positive on vimentin staining but ne-
gative for the epithelial markers MNF116 and CAMS5.2
(cytokeratin), for the markers S-100, AE1/AE3, HER-
2, desmin and actin and for progesterone and estrogen
receptors (PGR and ER).

This is generally an aggressive tumor which often
spreads through the circulation. For this reason, axillary
dissection may not be indicated. Furthermore, due to the
high risk of recurrence removal of the entire breast is re-
commended, with regular follow-up to enable early de-
tection of any locoregional recurrences.

Conclusion

Rare tumors, while individually having a low inci-
dence, collectively account for a considerable fraction of
all breast tumors. “Rare” is used to describe tumors who-
se frequency ranges from 1 to 10%. These should be di-
stinguished from unusual tumors, with a frequency of
less than 1%, and exceptional tumors, of which there are
only a few literature reports. Although these forms can
be very complex, it should be stressed that rare does not
mean incurable.

On the whole, rare tumors are a major problem for
both clinicians and, above all, pathologists, given the dif-
ficulty in forming a precise diagnosis from the possible
classifications and the not uncommon impossibility of
arriving at a clear prognosis. Pathologic classification is
even more problematic in the exceptional cases in whi-
ch two or more forms are found in the same breast.

All this should further stimulate the commitment of
multidisciplinary groups to study the clinical, biologi-
cal and genomic aspects of these rare tumors in ever more
depth in order to develop adequate diagnostic and the-
rapeutic protocols.
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