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ABSTRACT

Breast fibromatosis is a rare entity responsible for 0.2% of all solid breast
tumors. It has been associated with scars, pregnancy, implants, and familial

adenomatous polyposis.

We present an

interesting case of breast

fibromatosis in a 29 year old woman which encroached upon her saline
implant and subsequently filled its cavity once the implant was removed.
The patient was put on tamoxifen therapy and at 14 month follow-up there
was a significant decrease in the size of the mass. Dynamic MRI images are
offered for review and current treatment options are discussed.

CASE REPORT

CASE REPORT

A 29 year old G2P1A1 female presented with history of
bilateral retropectroral saline breast implants placed two years
prior, who developed increasing right breast pain. The patient
had a mammogram at an outside institution that demonstrated
a slight focal bulge of the right breast implant (Fig. 1). The
patient was then seen by a surgeon who diagnosed a capsular
contraction of the right implant and two months prior to
presentation at our institution underwent surgery for implant
removal with replacement. The left breast implant was
removed and replaced without complication. On the right side,
the surgeon noted firmness and superior displacement of the
breast which was consistent with periprosthetic capsular
contracture. The implant was removed however immediately
caudal to the implant was a grossly smooth, glistening mass
which was biopsied. Pathology revealed fibromatosis and was
negative for estrogen and progesterone receptors (Fig. 7). The
patient was subsequently referred to our institution for
evaluation and treatment.

On physical exam, her right breast demonstrated diffuse

tenderness and a mass which was difficult to appreciate. There
was no axillary lymphadenopathy and the skin appeared
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normal. In addition, despite the reported history of right breast
implant explantation, the breasts appeared symmetrical in size
and contour.

The patient had multiple imaging studies performed at our
institution. Mammography demonstrated a partially visualized
large soft tissue mass with anterior circumscribed margins,
which was retropectoral in location and conformed to the
contour of the prior implant cavity (Fig.2a, Fig. 2b).
Ultrasound demonstrated a heterogeneous but primarily
hypoechoic, circumscribed solid mass retropectoral in location

(Fig. 3).

Magnetic resonance imaging demonstrated a retropectoral
right breast mass measuring 10.5 x 6.2 x 10.5 cm. The mass
was isointense to muscle on T1, heterogeneous but primarily
hyperintense on T2, and heterogeneous but predominantly
hyperintense on short tau inversion recovery (STIR) images
(Fig.4a, Fig. 4b, Fig. 4c). T1 fat suppressed post contrast
images demonstrated a heterogeneously enhancing mass with
involvement of the surrounding pectoralis major muscle and
no clear separation from the chest wall (Fig. 5a, Fig. 5b). In
addition, dynamic sequences obtained before and one minute,
two, and six minutes after contrast administration
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demonstrated gradual progressive enhancement consistent with
a type | kinetic curve (Fig. 6).

Upon surgical evaluation, it was deemed that
reconstruction would be complex due to the size of the mass;
therefore, it was recommended that the patient undergo
neoadjuvant therapy prior to surgical resection. She was given
tamoxifen 10 mg twice daily in view of the fact that the
fibromatosis may have been related to elevated estrogen levels
during pregnancy. 14 month follow-up breast MRI
demonstrated considerable decrease in the size of the mass
which now measured 1.8 x 4.9 x 5.9 cm and the patient was
continued on the tamoxifen regimen (Fig. 5¢, Fig. 5d).

DISCUSSION

Fibromatosis or desmoid tumors are rare entities and are
even more unusual when found in the breast as they are
typically intraabdominal. Breast fibromatosis accounts for
0.2% of all breast tumors [1]. The age at diagnosis is variable;
however, the mean age is 37 with the majority of patients
ranging between ages 20-35 [2, 3]. Fibromatosis has a 2:1
predilection for women and has been associated with high
estrogen states such as pregnancy. However, the evidence
linking high estrogen levels with the development of desmoids
tumors is mostly anecdotal [4]. In addition, although most
desmoid tumors arise sporadically, there has been an
association with familial adenomatosis polyposis as 10-20% of
these patients will develop a desmoid. Last, 30% of patients
have a prior history of surgical trauma at the site of the
development of a desmoid tumor [5]. To date there have been
a total of 12 documented cases of fibromatosis associated with
breast implants with an average time to diagnosis of 2.5 years
after augmentation [6].

The clinical and radiographic appearance of breast
fibromatosis is suspicious as it usually presents as an enlarging
palpable mass and may appear spiculated on mammography
[1]. The main differential consideration of a spiculated mass
on mammography is an invasive ductal carcinoma. Radial scar
may have a similar appearance, but is classically described as
an area of architectural distortion with central lucency.

The sonographic appearance of fibromatosis is also
typically suspicious and usually warrants descriptors such as
spiculated, microlobulated, and irregular. The main
differential consideration is again invasive ductal carcinoma.
Fat necrosis often mimics other entities and may be suggested
in the setting of trauma or prior surgery. Calcifications and
central area of hyperechogenicity representing fat is also
suggestive of fat necrosis on ultrasound. In a patient with long
standing type I diabetes, diabetic mastopathy may have a
similar sonographic appearance. A phyllodes tumor should be
considered in women with a large rapidly growing breast mass,
but this type of mass will be circumscribed with smooth
margins, and without calcifications. Spindle cell carcinoma
and fibrosarcoma are also in the differential, but are
indistinguishable from fibromatosis on imaging. The case
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presented here appears to have smooth margins anteriorly
because it is encased anteriorly by the pectoralis major muscle.

MRI is useful for imaging the extent of tumor and for
evaluating involvement of the chest wall.  Accurately
describing the presence or absence of chest wall involvement
is critical as it guides surgical planning [1, 7]. MRI
appearance of breast fibromatosis is hypo- to isointense to
muscle on T1, heterogeneous with areas of high and low signal
intensity on T2, and heterogeneously enhancing [1, 8, 9]. The
areas of hypointensity on T2 weighted imaging correspond to
fibrous tissue, while the areas of high signal correspond to
myxoid tissue. On dynamic sequences, breast fibromatosis has
been previously described with either type I, II, or III kinetics
[8, 9]. Imaging characteristics on MR are also nonspecific and
indistinguishable from invasive ductal or lobular carcinoma.
A sarcomatous mass is also in the differential and cannot be
readily distinguished from fibromatosis. Diabetic mastopathy
is typically symmetric, but in cases of asymmetry, MR may
show a heterogeneously enhancing mass with type I kinetics.
Fat necrosis is distinguished by showing fat signal centrally
within the lesion.  Another differential consideration is
pseudoangiomatous stromal hyperplasia (PASH) which is
benign and seen most commonly in premenopausal women.
On T2 weighted images it may contain areas of low and high
signal and may demonstrate heterogeneous enhancement
which is similar to what we see with fibromatosis. A major
difference from the classic presentation of breast fibromatosis
is that PASH is usually oval shaped and with smooth well
defined borders.

At histopathology it is important to differentiate
fibromatosis from other breast spindle cell tumors such as
fibrosarcoma or malignant myoepithelioma as treatment varies
depending on the pathology. The pathognomic appearance of
fibromatosis has been described as bland-looking spindle cells
forming  interlacing  bundles  with  positivity  of
immunohistochemical markers for vimentin and smooth
muscle actin supporting the diagnosis [10].

The first line of treatment for breast fibromatosis is
surgical excision with wide margins. Positive surgical margins
increase the likelihood of recurrence, but in a select number of
cases there is no recurrence despite incomplete excision and
there have been reported cases of spontaneous regression [7].
Conversely, negative surgical margins decreases the likelihood
of recurrence as evidenced in a series of 32 patients with
breast fibromatosis in which there was a trend towards less
recurrence in the setting of negative margins [11]. There is
agreement of how to surgically manage fibromatosis involving
the breast alone, however in cases where the chest wall is
involved there remains controversy as to how surgically
aggressive one should be in order to balance between adequate
excision and patient morbidity [7]. There is no reliable way to
accurately predict the chance of recurrence, however the local
recurrence rate of breast fibromatosis has been reported to be
21-27% and usually within 3 years [12].

There is growing evidence supporting the use of radiation
therapy with desmoid tumors. The data is mostly in regards to
extramammary desmoids and has reported local control rates
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ranging from 73-94% [13, 14]. Control rates with radiation
were better than surgery alone and trended towards being
higher in the setting of negative surgical margins and for
primary tumors rather than recurrent cases. There is
controversy regarding the use of postoperative radiation
treatment with some advocating the use of the post-operative
radiation therapy regardless of whether there are negative or
positive margins, while others say it should be reserved only
for cases where there are positive surgical margins. Guidelines
from the National Comprehensive Cancer Network
recommend considering postoperative radiation therapy in
"large" primary tumors.  Radiation therapy should be
considered an option in recurrent desmoids, but only if they
are extra-abdominal in location [15].

Indications for systemic therapy in fibromatosis include
unresectability, patients that cannot tolerate surgery,
unacceptable morbidity which can be seen with chest wall
involvement, or prevention of recurrence. The use of systemic
therapy as a neoadjuvant measure in an attempt to shrink the
size prior to excision is relatively new with little data
available.  Systemic therapy includes non-cytotoxic and
cytotoxic approaches with the majority of data being derived
from reports and small series evaluating response in
extramammary fibromatosis. Clinical benefit is defined in
most reports as stable disease, partial regression in tumor size,
or complete regression of the tumor.

Non-cytotoxic approaches include the use of antiestrogen
agents such as tamoxifen used alone or in combination with
nonsteroidal anti-inflammatories (NSAIDS) such as sulindac.
15-20% of desmoid tumors objectively regress in response to
tamoxifen with another 25-30% stabilizing in size [16]. The
largest series investigating the clinical benefit of tamoxifen by
Brooks et al. included 20 patients with desmoid tumors and
demonstrated clinical benefit in 65% of patients which ranged
from stabilization of disease to complete resolution [17]. The
exact mechanism of hormonal agents is unknown and may be
related to estrogen-receptor modulation or deprivation of a
growth signal or cytokine in the Wnt/beta-catenin tumor
suppressor pathway [12]. Most cases of breast fibromatosis
lack estrogen or progesterone receptor positivity and thus any
benefit would likely be through the Wnt/beta-catenin tumor
suppressor pathway [12, 16]. In addition, combination of
NSAIDs with antihormonal therapy tends to show a higher
response rate than monotherapy [18]. Imatinib is another form
of noncytotoxic systemic therapy for which there is growing
data supporting its use in patients with desmoid tumors. It
appears useful in stabilization of disease with a 1 and 2 year
progression-free rate of 66 and 55 % respectively, while
objective partial or complete regression is much lower and
ranges from 6-9% [19, 20].

Response to systemic noncytotoxic therapy may take 6-8
months and in some cases the tumor may initially increase in
size before shrinking or stabilizing [18]. Therefore, a small
objective increase in size of a breast fibromatosis tumor should
not be considered a treatment failure in the early treatment
cycles.
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Cytotoxic chemotherapy is typically a last resort in cases
in which there is an urgency to elicit a response or if
noncytotoxic systemic therapy options have been exhausted.
Doxorubicin-based combinations are most often used with
response rates being highly variable and ranging from 40-
100% [18]. Anthracycline monotherapy has been studied in
intraabdominal desmoids with response rates of up 75% in
some series [21]. In one series of 30 patients by Skapek et al.,
methotrexate plus a vinca alkaloid demonstrated clinical
benefit in 70% of patients with a median follow-up of 62
months [22]. The patients with clinical benefit did not
progress while they were on the chemotherapy or after the last
treatment cycle [22]. Doxorubicin-based combinations
generally have greater likelihood of response, yet patient
toxicity is the limiting factor.

In conclusion, breast fibromatosis is a rare breast tumor
that clinically and radiographically mimics breast carcinoma.
Biopsy is required for accurate diagnosis and breast MRI is
warranted to examine extent of disease, guide treatment, and
evaluate response to therapy. First choice of treatment is
surgical resection, however there are several other options
including radiation therapy, noncytotoxic systemic therapy,
and cytotoxic systemic therapy, in patients who are not
surgical candidates. The data surrounding nonsurgical options
is primarily with regards to intraabdominal desmoids, but it is
reasonable to apply them to mammary desmoid tumors since
pathologically they are identical. The choice of nonsurgical
treatment should be tailored to the specific clinical scenario
keeping in mind age, desire to bear children, toxicity from the
medication, whether it is a primary or recurrent desmoid, and
how aggressive the tumor is and whether invasion of adjacent
vital structures is imminent. Recurrence of disease cannot be
accurately predicted by surgical margins or pathologic
features. The use of neoadjuvant radiation therapy or
systemic therapy has limited experience.

TEACHING POINT

Breast fibromatosis is a rare solid breast tumor that
radiographically mimics breast carcinoma on all imaging
modalities and warrants biopsy. First choice of treatment is
surgical resection; however, patients who are not surgical
candidates may respond to one of several medical therapy
options, including tamoxifen.
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FIGURES

Figure 1: 29 year old female with right breast retropectoral
saline implant. Right breast MLO projection scanned analogue
mammogram from outside institution demonstrates focal bulge
in the contour of the implant denoted by white arrow.
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Figure 2: 29 year old female with right breast fibromatosis. 2A: Right breast MLO projection digital mammogram (Hologic
Selenia Digital Mammography Unit). 2B: Right breast CC projection digital mammogram. Images demonstrate a partially
imaged large retropectoral soft tissue density mass in the right breast with well-circumscribed anterior margins measuring 11.8 x
11.7 x 5.8cm.

Journal of Radiology Case Reports

Figure 3 (left): 29 year old female with right breast
fibromatosis. Right breast panoramic view ultrasound
demonstrates a hypoechoic solid mass with circumscribed
anterior margins measuring 11.3 x 5.7 cm (GE Healthcare
LOGIQ E9 Breast Ultrasound Unit utilizing a linear 7.5-
15MHz probe).
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Figure 4 (left): 29 year old female with right breast
fibromatosis and left breast saline implant. 4A: Axial T1
weighted breast MR image (TR 565 TE 12; 1.5 Tesla Siemens
MAGNETOM Sonata MRI scanner using breast phased array
coil; matrix 256x256) showing a right retropectoral breast
mass isointense to muscle measuring 10.5 x 6.2 x 10.5 cm.
Left breast retropectoral saline implant is hypointense relative
to muscle. 4B: Axial T2 weighted MR image (TR 3570 TE 93)
showing right breast retropectoral mass with heterogeneous
signal intensity. 4C: Axial STIR MR image (TR 5470 TE 70)
showing right breast mass with heterogeneous signal intensity.

Figure 5 (bottom): 29 year old female with right breast
fibromatosis before and after treatment with tamoxifen.

5A: Axial T1 weighted MR 6 minutes post contrast subtraction
image before tamoxifen therapy (TR 6.44 TE 1.4; 1.5T
Siemens MAGNETOM Sonata MRI scanner using breast
phased array coil; matrix 512x287; 15cc of Magnevist) shows
heterogeneously enhancing right retropectoral breast mass
measuring 10.5 x 6.2 x 10.5 cm. Left breast saline implant is
seen.

5B: Sagittal T1 weighted fat
suppressed  post  contrast
image of the right breast
before tamoxifen therapy(TR
119 TE 5.54; matrix
320x221).

5C: Axial T1 weighted MR 5
minutes post contrast
subtraction image 14 months
after tamoxifen therapy (TR
43 TE 1.51; 1.5T Siemens
MAGNETOM Sonata MRI
scanner using breast phased
array coil; matrix 384x381; 15
cc of Prohance) shows
heterogeneously  enhancing
right retropectoral breast mass
that is significantly smaller in
size measuring 1.8 x 4.9 x 5.9
cm. Left breast saline implant
remains unchanged.

5D: Sagittal T1 weighted fat
suppressed  post  contrast
image of the right breast 14
months after  tamoxifen
therapy(TR 11.9 TE 5.4;
matrix 320x221).
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Figure 6: 29 year old female with right breast fibromatosis. Axial post contrast subtraction image with color mapping (1.5T
Siemens MAGNETOM Sonata MRI scanner utilized with dedicated breast coil; evaluation of contrast uptake performed with
DYNACAD). The retropectoral right breast mass is blue denoting progressive enhancement. The enhancement curve on the right
is confirmatory.

Figure 7 (left): 29 year old female with right breast
fibromatosis. Medium power view of a core biopsy sample
demonstrating a spindle cell neoplasm (H&E stain, 10x).

Etiology: Spindle cell proliferation often associated with post-surgical trauma

Incidence: 0.2% of breast neoplasms

Age predilection: Mean age 37, range 13-80 years

Risk factors: Trauma, post-surgical trauma, exogenous hormone treatments, association with familial adenomatous
polyposis

Treatment: Wide local excision is standard

Radiation therapy in selected cases

Hormonal therapy in selected cases

Chemotherapy in selected cases

Prognosis: No metastatic potential

Local recurrence rate 21-27% usually within 3 years
Response to medical treatment variable
Spontaneous regression rare

Table 1: Summary table for breast fibromatosis
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Modality Breast fibromatosis | Invasive Ductal Fat Necrosis Diabetic mastopathy
Carcinoma
Mammography | Irregular dense mass | Irregular spiculated | Lucent center, peripheral rim of | Symmetric areas of
with spiculated mass calcification, may have homogeneous dense
margins, typically spiculated or circumscribed parenchyma
close to or arising margins
from the pectoralis
major muscle
Ultrasound Hypoechoic, irregular | Irregular Evolves with time; acute phase: | Hypoechoic region or
shape, spiculated hypoechoic echogenic structure, subacute mass with indistinct
margins; rarely oval shadowing mass; phase: ill-defined complex cyst, | margins; no
and circumscribed; rarely late phase: calcified echogenic | hypervascularity
hypervascular circumscribed or walls with posterior acoustic
rounded; shadowing; no hypervascularity
hypervascular
MRI T1 Isointense to muscle Hypointense if Hyperintense central fat Iso/hypointense
visible
MRI T2 Heterogeneous signal | Hypointense mass | Low signal centrally with fat Iso/hypointense
intensity, hypointense suppression, peripheral high
fibroid tissue and signal edema
hyperintense myxoid
component
Dynamic Heterogeneous ~90% rapidly Thin rim of peripheral Focal progressive
contrast enhancement with enhance with rapid | enhancement up to 18 months heterogeneous
enhanced MRI variable enhancement | washout post trauma/surgery enhancement
curves
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ABBREVIATIONS

MRI = Magnetic resonance imaging
NSAID = Nonsteroidal anti-inflammatory drug
STIR = Short tau inversion recovery
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Table 2: Differential table for breast fibromatosis

Breast fibromatosis; desmoid; tamoxifen; Dynamic MRI

Radiology Case. 2012 Mar; 6(3):16-23

Online access

This publication is online available at:
www.radiologycases.com/index.php/radiologycases/article/view/897

Peer discussion

Discuss this manuscript in our protected discussion forum at:
www.radiolopolis.com/forums/JRCR

Interactivity

This publication is available as an interactive article with

scroll, window/level, magnify and more features.
Available online at www.RadiologyCases.com

Published by EduRad

HXE

www.EduRad.org

23

WO09'SASB)ATO[OIPRY MMM



