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Abstract

Up to 19% of breast malignancies may be missed by conventional imaging techniques, especially when they are concurrent or co-
located with other benign lesions. However, more sensitive techniques, such as magnetic resonance imaging (MRI), are often too
expensive for routine use in developing countries. Contrast-enhanced, dual-energy digital mammography (CESM) is a recently in-
troduced imaging modality whose performance has been reported to be similar to that of MRI. Being much cheaper, CESM may con-
stitute a good alternative for improving diagnostic sensitivity in these countries. In this paper, we present a challenging case of the
concurrent and co-located presentation of a fibroadenoma and a triple negative invasive carcinoma of no special type (TNBC-NST).
The malignancy was indistinguishable from the fibroadenoma by mammography. By ultrasound, a suspicious area was observed
and biopsied, but the histopathology did not confirm a cancer diagnosis. As the suspicion was not confirmed, a second stage of the
imaging diagnosis using CESM was recommended. This technique allowed clear visualization of the malignancy, which was finally
excised by breast-conserving surgery. This case reveals the potential of CESM as an easy, rapid and inexpensive new technique for
the diagnosis of malignancies that might easily remain occult to mammography plus breast ultrasound (BUS).
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1. Introduction

Fibroadenoma is a benign lesion of the breast that is
frequently reported in young women (in their twenties
or early thirties), but much less commonly reported in
women older than 40 years (1). This lesion is frequently
associated with other benign pathologies (1, 2), but also
has been reported as associated, or concomitant, with ma-
lignancies in up to 5% of cases, mainly in older patients
(2). In extremely rare cases, these malignancies may be co-
located with, or even within a fibroadenoma (0.02%) (3).
It has been reported that a high percentage of these con-
current malignancies may be missed (1, 2), and for this rea-
son, radiologists should be very cautious when evaluating
fibroadenomas of a given patient within this specific age
group. In recent years, new imaging methods have been

developed, which increase the sensitivity for the diagnosis
of breast cancers using contrast media. Of these, contrast-
enhanced breast magnetic resonance imaging (MRI) cur-
rently appears as the most sensitive technique to detect
and stage breast cancer (4, 5). However, several recent stud-
ies have shown that the emerging dual-energy, contrast-
enhanced digital mammography (CESM) method enables
accurate detection of malignant breast lesions with a sim-
ilar performance to that of MRI (4, 6-8), making it a good
alternative to this expensive technique.

In this paper, we present a case of a complex breast le-
sion consisting of the co-localization of triple negative in-
vasive carcinoma of no special type (TNBC-NST) and a fi-
broadenoma. The malignant lesion was mammographi-
cally indistinguishable from the fibroadenoma, and was
negative on the image-guided biopsy of an only-subtly sus-
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picious area on breast ultrasound (BUS). However, the ma-
lignancy could be clearly visualized in the second stage of
the imaging diagnosis, using CESM. This case is presented
to reveal the potential of CESM, as an easy, rapid and inex-
pensive alternative to MRI for the diagnosis of malignan-
cies, which are occult to mammography plus BUS.

2. Case Presentation

A 60-year-old woman underwent a screening mammo-
gram (MX) in the breast imaging section of our hospital.
She had a family history of breast cancer (mother). The
patient reported no palpable masses on self-exploration.
Skin retraction, nipple discharge or palpable lymph nodes
were not observed on clinical examination previous to
the MX. The right breast MX showed a 1.5 cm oval-shaped
nodular mass with well-defined borders located in the
upper-outer quadrant with imaging features of proba-
ble fibroadenoma. The left breast MX showed a well-
circumscribed mass of irregular shape of about 1.7 cm, also
in the upper-outer quadrant, with imaging features that
were compatible with either a single irregularly shaped fi-
broadenoma, or with two smaller adjacent round-shaped
fibroadenomas. A whole breast ultrasound (US) was rec-
ommended to further define the diagnosis of these le-
sions. The right breast US gave an image of 1.5 cm, compati-
ble with simple fibroadenoma. The left breast US showed
an image compatible either with fibroadenoma or intra-
mammary ganglion, but also showed an adjacent suspi-
cious 0.7 × 1 cm hypoechoic area with an abrupt bound-
ary and posterior acoustic enhancement (Figure 1). We
proceeded to perform an ultrasound-guided biopsy of the
lesions of the right and left breasts, and the histopatho-
logical result was fibroadenoma with areas of microcal-
cification in all three cases. Because US suspicion of ma-
lignancy in the left breast was not confirmed (and tak-
ing into account the age of the patient), we decided to
perform a dual-energy, contrast-enhanced spectral mam-
mography (CESM). With the patient in the seated posi-
tion the iodinated contrast was administered (1.5 mg/kg IV,
at 3 mL/s), and after two minutes the acquisition of low-
energy (28 kVp) and high-energy (47 kVp) images began in
the following order: a) medial-lateral oblique view, non-
suspicious breast; b) cranial-caudal view, non-suspicious
breast; c) cranial-caudal view, suspicious breast; and d)
medial-lateral oblique view, suspicious breast, with a to-
tal time for the acquisition of all images of five minutes.
The CESM study showed no pathological enhancement in
the right breast. The low-energy image of CESM of the left
breast (equivalent to conventional digital mammography)
showed the same lesion with the aspect of fibroadenoma
as seen in MX (Figure 2A and B), but the combined image

revealed a 9.8 mm nodular enhancement with irregular
and ill-defined contours (Figure 3), which corresponded
with one of the two sections of the irregular lesion seen
both in MX and in the low-energy image of CESM (Figure
2C and D). A US-guided implantation of a metallic marker
was performed for the localization of this lesion, which
was surgically excised. The histopathology revealed triple-
negative invasive carcinoma of no special type (TNBC-NST),
plus an independent fibroadenoma (Figure 4). It should be
noted that these two lesions were completely independent
of each other.

3. Discussion

Fibroadenoma of the breast is a very common benign
lesion, especially in younger women, and is considered
more closely related to an aberrant development of the
breast tissue than to a true neoplasm (2). Although in gen-
eral fibroadenoma is not considered to increase the risk of
cancer, it is often associated to other pathologies such as
sclerosing adenosis, duct ectasia, epithelial apocrine meta-
plasia, fibrocystic disease, and papillomatosis (1). How-
ever, in women over 40 years of age with fibroadenoma,
the concomitant occurrence of invasive cancers has been
reported in up to 5% of cases (2). So, the case presented
here is not particularly rare, but two facts made the imag-
ing diagnosis of this case particularly challenging: the type
of tumor and its location. First, the tumor type, triple
negative invasive ductal carcinoma of no special type, has
been described as a tumor that often does not exhibit ma-
jor suspicious findings of malignancy by mammography
or US such as an irregular shape, ill-defined margins, or
microcalcifications (9). In this case, in the mammogram,
the tumor gave an appearance indistinguishable from a fi-
broadenoma. Secondly, its location was adjacent to a true
fibroadenoma, and the two masses appeared partially su-
perimposed on the mammographic image, giving the ap-
pearance of either an irregularly shaped single fibroade-
noma or of two adjacent rounded and smaller fibroadeno-
mas.

It has been reported that a small percentage of fi-
broadenomas in older women may harbor malignant tu-
mors inside (0.02% to 0.125%) (3). However, the pathol-
ogy of the surgical specimen revealed that in this case,
these two lesions were completely independent, although
located very close to each other. For these two reasons,
this case could easily have fallen within the 4- 19% of ma-
lignant breast lesions that are missed by mammography
(10). Moreover, in this case, although BUS gave a suspicion
of malignancy in a part of the lesion, the guided biopsy re-
sulted in a histopathological diagnosis of fibroadenoma.
Probably due to the proximity of both lesions, the biopsy
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Figure 1. A 60-year-old woman with a family history of breast cancer and mass lesion in left screening mammography. Ultrasound study of the upper-outer quadrant of the
left breast where two adjacent lesions are seen, A, Suspicious hypoechoic area; B, Hypoechoic solid lesion with well-defined borders with subtle posterior enhancement, which
is compatible with fibroadenoma. After percutaneous US-guided biopsy, the histopathological result was fibroadenoma for both lesions.

procedure was imprecise and incorrectly took a sample of
the benign lesion instead of the carcinoma. Mainly due to
the age of the patient, additional imaging studies were rec-
ommended, since it has been reported that fibroadenomas
may be associated with malignant lesions with some fre-
quency in older women (2).

In the last decade, new methods have been developed
to improve the sensitivity in the diagnosis of breast le-
sions, focusing on characteristics such as the neoangiogen-
esis of malignancies. Thus, techniques, such as contrast-
enhanced breast MRI or CESM, have been developed (4).
Currently it is accepted that MRI is the most sensitive imag-
ing technique for the diagnosis and staging of breast can-
cer (5). However, MRI is an expensive technique that is not
yet readily available in many developing countries. In addi-
tion, MRI also presents limitations for some patients such
as overweight or claustrophobic women, or patients wear-
ing pacemakers or metallic prostheses. CESM is a recently

introduced imaging modality (2011), which is based on the
attenuation of radiation as it passes through different ma-
terials, in this case iodine and soft tissue. Hence, after in-
jecting iodinated contrast the usual mammographic views
are presented, with the difference being that two consecu-
tives images are acquired for each view: one of low energy
and the other one of high energy (8). Post-processing al-
lows for the creation of one combined image, where con-
trast uptake-areas are enhanced, and the normal tissue ar-
eas are suppressed (8). Thus, CESM is both a routine mam-
mographic study and a contrasted image capable of find-
ing angiogenesis. This technique is very new, and the char-
acterization of benign and malignant breast lesions on
CESM is still a subject of research. To date, some pitfalls and
disadvantages of CESM have been described such as its lim-
ited performance with malignant microcalcifications with
no underlying mass (8, 11), with the interpretation of gan-
glions and adenopathies (8), or in patients with silicone
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Figure 2. Dual-energy contrast-enhanced spectral mammogram of left breast. Pan-
els of low-energy mediolateral oblique (A) and craniocaudal (B) images show a well
defined lesion of 1.7 cm, which present the features of fibroadenoma. Panels of com-
bined mediolateral oblique (C) and craniocaudal (D) images show no enhancement
of the fiboradenomatous lesion but reveal a new enhancement that remained hid-
den behind: triple-negative invasive carcinoma of no special type.

breast implants (8). In addition, the fact that CESM requires
approximately a 1.5 times greater radiation dose than con-
ventional mammography (8, 11) has been seen as a disad-
vantage. However, to date, the false negative and false pos-
itive rates of CESM have been reported to be very low (11),
and recent studies have demonstrated that it could have a
sensitivity and sensibility similar to that of MRI, while hav-
ing the advantage of being faster, much more economical,
and not presenting the aforementioned contraindications
of MRI (4, 6, 7). As such, CESM is a very promising imag-
ing diagnostic tool, which may be useful in the diagnosis
of complex breast lesions, as illustrated by this presented
case report.
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Figure4. Histology of the lesions; A, Partially sclerotic fibroadenoma, (hematoxylin and eosin, 100×); B, Triple negative infiltrating carcinoma of no special type (hematoxylin
and eosin, 40×); C, Magnification of the TNBC-NST (hematoxylin and eosin, 200×).
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