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Purpose: Adenosis lesions of the breast, including sclerosing ad-
enosis and adenosis tumors, are a group of benign proliferative
disorders that may mimic the features of malignancy on imag-
ing. In this study, we aim to describe the features of breast ade-
nosis lesions with suspicious or borderline findings on dynamic
contrast-enhanced magnetic resonance imaging (DCE-MRI).
Methods: In our database, we identified 49 pathologically proven
breast adenosis lesions for which the final assessment of the
breast MRI report was classified as either category 4 (n=45) or
category 5 (n=4), according to the Breast Imaging Reporting
and Data System (BI-RADS) published by the American College
of Radiology (ACR). The lesions had a final diagnosis of either
pure adenosis (=33, 67.3%) or mixed adenosis associated
with other benign pathologies (n=16, 32.7%). Results: Of the 49
adenosis lesions detected on DCE-MRI, 32 (65.3%) appeared
as enhancing masses, 16 (32.7%) as nonmass enhancements,
and one (2.1%) as a tiny enhancing focus. Analysis of the en-

hancing masses based on the ACR BI-RADS lexicon revealed
that among the mass descriptors, the most common features
were irregular shape in 12 (37.5%), noncircumscribed margin in
20 (62.5%), heterogeneous internal pattern in 16 (50.0%), rapid
initial enhancement in 32 (100.0%), and wash-out delayed en-
hancement pattern in 21 (65.6%). Of the 16 nonmass enhancing
lesions, the most common descriptors included focal distribu-
tion in seven (43.8%), segmental distribution in six (37.5%),
clumped internal pattern in nine (56.3%), rapid initial enhance-
ment in 16 (100.0%), and wash-out delayed enhancement pattern
in eight (50.0%). Conclusion: Adenosis lesions of the breast may
appear suspicious on breast MRI. Awareness of these suspi-
cious-appearing features would be helpful in obviating unneces-
sary breast biopsies.
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INTRODUCTION

Adenosis lesions comprise a group of benign proliferative
disorders of the breast that are mainly derived from the termi-
nal ductal-lobular unit [1]. In sclerosing adenosis, a preferen-
tial preservation of myoepithelial cells is observed along with
variable atrophy of the epithelial cells adjunct to the lobular fi-
brosis [1]. There is a special subtype of sclerosing adenosis
that forms tumoral masses, known as an adenosis tumor or a
nodular sclerosing lesion [1,2]. These lesions almost exclusive-
ly affect premenopausal women [1], are categorized as prolif-
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erative breast lesions without atypia, and require no specific
treatment [3]. In addition, it has been claimed that these le-
sions pose only a small risk of future breast cancer develop-
ment, and thus chemoprevention is not recommended [3].
Although these lesions are mostly accompanied by other types
of benign lesions, such as fibrocystic changes, occasionally this
type of proliferation can be observed as a pure entity [1].

The role of dynamic contrast-enhanced magnetic resonance
imaging (DCE-MRI) is well established in evaluating the ex-
tent of documented breast cancer, monitoring the response to
neoadjuvant chemotherapy, and screening for breast cancer in
high-risk subpopulations [4]. Although DCE-MRI is emerg-
ing as a promising diagnostic modality in detecting malignant
lesions of the breast, especially among patients with dense
breasts and patients genetically prone to breast cancer, there
have also been numerous reports of high false-positive rates
in breast MRI [5,6]. On the other hand, the adenosis lesions,
including sclerosing adenosis, may mimic the features of ma-

http://ejbe.kr | pISSN 1738-6756
elSSN 2092-9900

licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.


http://crossmark.crossref.org/dialog/?doi=10.4048/jbc.2015.18.2.187&domain=pdf&date_stamp=2015-06-26

188

lignancy on breast imaging [7]. Recently, Oztekin et al. [8] re-
ported a case of a nodular sclerosing lesion exhibiting ma-
lignant features on breast DCE-MRI; however, our literature
review revealed no published data of different suspicious-
appearing features of breast adenosis lesions appearing on MRI.

In this study, we aim to describe the features of adenosis le-
sions that may mimic malignancy on breast MRI. It is vital to
be aware of the confusion caused by the imaging of these be-
nign lesions, and to consider this entity in the differential di-
agnosis of breast carcinoma on breast MRI

METHODS

Patients and lesions

In a database of 800 patients who underwent breast DCE-
MRI and had a suspicious or a highly suspicious final assess-
ment and subsequent biopsy, we identified 49 lesions with the
pathological diagnosis of adenosis. According to the Breast
Imaging Reporting and Data System (BI-RADS) published by
the American College of Radiology (ACR), each enhancing
lesion was categorized from 2 (benign) to 6 (known cancer)
[9,10]. This cross-sectional study was approved by the Institu-
tional Review Board of Tehran University of Medical Sciences
(91-03-98-19621). Our inclusion criteria in this study consist-
ed of enhancing lesions with breast DCE-MRI findings that
were suggestive of malignancy (ACR BI-RADS category 4 or
5) that histological diagnosis proved to be benign, indicating
adenosis.

Finally, 49 lesions were included in our study. According to
the histological diagnosis, the patients were divided into two
main groups: pure adenosis (group A) and adenosis mixed
with fibrocystic changes (group B). Subsequently, each group
was subdivided into mass and nonmass enhancement based
on the breast DCE-MRI features (Table 1). One of the lesions
was a focus with irregular borders compatible with BI-RADS
category 4 (final assessment).

Among these patients, five were biopsied under stereotactic
mammography due to the presence of microcalcifications that
correlated with MRI findings, and 44 were biopsied under ul-
trasound guidance. Twenty patients had undergone surgery

Table 1. Distribution of “pure adenosis” and “mixed adenosis” path-
ology groups based on the enhancing lesion type on magnetic resonance
imaging

Mass NML Focus
No. (%) No. (%) No. (%)

Pure adenosis lesion (n=33) 23(69.7) 10(30.3) 0
Mixed adenosis lesions (n=16) 9(56.3) 6(37.5) 1(6.2)

NML =nonmass like enhancing.
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for different reasons, and pure or complex adenosis lesions
were confirmed on surgical pathology. Other patients had re-
ceived follow-up examinations for 12 to 60 months (mean,
24 +11.1 months) with ultrasound exams or mammography
for assessment of the age and visibility of the lesions, and all of
the included patients had undergone at least one breast
DCE-MRI as a follow-up modality. The stability of size, the
appearance on breast DCE-MRI features, and the lack of
development of suspicious findings on mammography and
ultrasound exam were indicative of benign lesions. We assessed
the morphologic features of enhancing masses, including
shape, margin, and internal enhancement pattern, as well as
the dynamic characteristics of time intensity curves, including
the initial phase and the postinitial curve type. For nonmass
enhancement, in addition to the similar dynamic characteristics,
we evaluated the morphologic findings of distribution and
internal enhancement pattern.

MRI protocol

MRI was conducted using a 1.5T Signa system (General
Electric Medical Systems, Milwaukee, USA) with a bilateral
phased array 4-channel breast coil. All patients were scanned
in the prone position. Among the premenopausal patients,
MRI was conducted during the second week of their men-
strual cycle, whenever possible. Axial T1-weighted and axial
short tau inversion recovery (STIR) images were obtained,
followed by six series of axial dynamic T1-weighted three di-
mensional, fat-suppressed spoiled gradient-echo images (one
set prior and five series after bolus injection of 0.1 mmol/kg
gadoterate meglumine) (Dotarem, Guerbet, France), followed
by a 15-mL saline injection chaser.

Axial T1-weighted sequence was obtained with the follow-
ing parameters: repetition time/echo time (TR/TE), 400/10;
band width (BW), 31.25 Hz/pixel; field of view (FOV), usually
32 mmy; slice thickness, 5.0 mm; matrix size, 384 x 256; num-
ber of excitations (NEX), 1. The parameters of axial STIR
images were as follows: TR/TE, 4,500/63; bandwidth, 62.50;
FOV, usually 32 mm; slice thickness, 5.0 mm; matrix size,
320%256; NEX, 1. We obtained a dynamic T1-weighted three
dimensional, fat-suppressed spoiled gradient-echo sequence
with the following parameters: TR/TE, 9/4; BW, 31.25 Hz/pix-
els; FOV, 32 mmy; slice thickness, 4.0 mm with no intersection
gap; matrix size, 352 x 288; NEX, 1; flip angle, 300. The dy-
namic series were obtained every 60 to 90 seconds, so all six
series were performed within 9 minutes of intravenous con-
trast injection.

Interpretation of breast MRI findings
Breast DCE-MRI exams were interpreted by a dedicated
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subspecialized expert radiologist (M.G.) with more than 10
years' experience in breast imaging. Morphologic configura-
tion and kinetic enhancement assessment were based on the
ACR BI-RADS MRI lexicon. The morphologic configurations
included focus/foci (punctuate dots of enhancement <5
mm); mass (an enhancing mass that had space-occupying
features >5 mm); and nonmass enhancement (an area of en-
hancement that had neither tri-dimensional mass nor typical
mass characteristics) [9]. Based on morphologic and kinetic
enhancement characteristic results, all patients were assigned
a proper BI-RADS category number from 0 (incomplete X-
ray assessment) to 6 (known malignancy) [10]. We utilized a
commercial computer-aided diagnostic system (CADstream;
Merge Healthcare, Chicago, USA) for a systematized interpre-
tation of breast DCE-MRI; five series of three-dimensional
subtracted images were processed using CADstream. Hence,
the enhanced areas were rendered to be more conspicuous on
subtracted images. Lesions that showed slow initial contrast
enhancement (<50% enhancement in the first 90 seconds)
were excluded, as we only emphasized significant initial en-
hancement. In the enhancement kinetic analysis, the most
worrisome curve type in each lesion was considered for inter-
pretation, i.e., if it consisted of more than 2% of the enhancing
curves. In patients with suspicious MRI findings, the DCE-
MRI results were compared and correlated with recent digital
mammograms within a month of the MRI examination, and
a second ultrasound exam was performed before proceeding
to biopsy.

Histological tissue diagnosis

We correlated the MRI-enhanced lesions with both a sec-
ond breast ultrasound and a recent digital mammography. In
the case of a confident positive finding supporting MRI fea-
tures, the lesion was biopsied under ultrasound-guidance with
either a 14-gauge core needle biopsy or with a vacuum assist-
ed 8-11 gauge needle (Suros, Hologic, Bedford, USA) under a
stereotactic prone biopsy system (Multicare; Hologic). A sin-
gle dedicated breast pathologist (Y.KH.) reviewed all cases.
The MRI-guided biopsy is a helpful technique in patients with
inconclusive ultrasound or mammography exams. Because
this technique was not available to us, patients without any re-
lated positive findings on ultrasound exam or mammography
were either referred to other centers equipped with MR-guid-
ed biopsy, or carefully followed up using DCE-MRI after 4 to
6 months. We evaluated 59.1% (29/49) of the lesions with core
needle biopsy; the remaining 40.9% (20/49) were assessed us-
ing excisional biopsy, either due to a recommendation by our
pathologist, or a highly suspicious imaging feature.

Patients with pathology results of adenosis underwent
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follow-up exams for 12 to 60 months (mean, 24+11.1
months) with either ultrasound or mammography, which
involved assessment of the age and the visibility of the lesions;
all patients had at least one follow-up breast DCE-MRI.
Stability in lesion size and MRI appearance, or a downgrade
of the BI-RADS category, confirmed benignity in patients
who were not candidates for surgery.

Statistical analysis

For statistical analysis of data, we used SPSS program ver-
sion 18 (SPSS Inc., Chicago, USA). All descriptive statistics,
including mean + standard deviation for continuous variables
and frequency for categorical variables, were calculated in all
patients and in subgroups. Comparison of categorical variables
between subgroups was done by chi-square test and exact test
(if needed). p-values less than 0.05 were considered statistically
significant.

RESULTS

Based on the defined selection criteria, we found 49 enhanc-
ing lesions in 41 patients who underwent breast MRI. The le-
sions included 32 enhancing masses (65.3%), 16 nonmass en-
hancing lesions (32.7%), and one focus (2%). Regarding histo-
pathological characteristics, we categorized the lesions into two
groups: pure adenosis (group A) and mixed adenosis (group
B). Group B was associated with simple and proliferative be-
nign pathologic findings (fibrocystic changes) without any
atypical changes. Group A included 33 lesions (in 26 patients);
in group B, we found 16 lesions in 15 patients. The mean age of
patients in group A was 43.2+8.2 years (range, 25-55 years).
In this group, 27 lesions (81.8%) were reported as showing
sclerosing adenosis, three (9.1%) had adenosis tumor, two
(6.1%) had simple adenosis, and one (3%) had microglandular
adenosis. In group B, the mean age was 42.5+9.2 years (range,
30-56 years), and the accompanying findings included prolif-
erative and nonproliferative fibrocystic changes without any
atypia or other benign findings (Figures 1-4).

The distribution of pure and mixed adenosis lesions based
on MRI findings of enhancing mass, nonmass enhancement,
and enhancing focus types is shown in Table 1.

Among enhancing mass lesions, the mean size was 11.9
+4.6 mm (range, 7-28 mm); one lesion was missing data
regarding mass size. Regarding BI-RADS categories, enhanc-
ing masses of both groups consisted of 29 lesions with BI-
RADS category 4 (90.6%) and three lesions with BI-RADS
category 5 (9.4%). Considering both morphologic and dy-
namic MRI BI-RADS descriptors of enhancing masses, our
findings mainly showed a higher frequency in subgroups that
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Figure 1. A 33-year-old female with a palpable lump in the lower outer quadrant (LOQ) of the left breast. (A) T1-weighted image shows a poorly visu-
alized hypointense mass in the posterior LOQ of the left breast, the white arrow indicate the nearly location. (B) T2-weighted fat-suppressed image
shows an almost isointense lesion marked with white arrow. (C) Postcontrast fat suppressed subtracted first dynamic series, the white arrow shows a
mass with an irregular shape and fine spiculated margin, heterogeneous internal pattern, rapid initial enhancement and type 3 dynamic curves. The
mass was classified as Breast Imaging Reporting and Data System category 5 on magnetic resonance imaging. (D) In maximum intensity projection
3D reconstruction image, the white arrow shows location of the mass in the posterior LOQ of the left breast. No other enhancing mass was noted in
either breast. Subsequent ultrasonography-guided core needle biopsy revealed pure sclerosing adenosis. (E) Axial computer aided detection, CAD-
Stream color-coded image.

Figure 2. A 37-year-old female with a palpable firm lump in the retroareolar region of the left breast. (A, B) Precontrast T1-weighted and fat saturated
T2-weighted images, the white arrows show asymmetrical parenchymal thickening with minimal retraction in the left upper areolar region. (C) In
postcontrast fat suppressed subtracted first dynamic series, the white arrow shows focal asymmetrical enhancement with clumped and stippled
pattern, rapid initial enhancement and type 2 and 3 dynamic curves. The lesion was classified as Breast Imaging Reporting and Data System (BI-
RADS) category 4. (D) In maximum intensity projection 3D reconstruction image, the white arrow shows location of the mass in the retroareolar region
of the left breast. No other enhancing lesion was noted in either breast. (E) Sagittal CAD-Stream color-coded image. This magnetic resonance imag-
ing was interpreted as BI-RADS category 5. On subsequent ultrasonography (US) exam, parenchymal distortion was noted and US-guided biopsy re-
vealed extensive sclerosing adenosis. Due to suspicious image findings, excision was recommended and pure sclerosing adenosis without any evi-
dence of malignancy was reported on the pathological specimen.

are considered suspicious or suggestive of malignancy. In this
regard, 22 lesions (69.0%) were 10 mm or larger, 26 (81.2%)
showed oval/lobulated or irregular shapes (14 oval/lobulated
and 12 irregular), 20 (62.5%) showed noncircumscribed mar-
gins, 16 (50.0%) showed heterogeneous internal enhance-
ment, all had a rapid initial rise of the time-intensity curve,
and 21 (65.6%) showed wash-out patterns in the late-phase
dynamic curve. The T2 findings in this group were more in
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the form of high signal (17 [53.1%] out of 28 present data).
The details of the MRI BI-RADS descriptor of enhancing
masses for both group A and group B are shown in Table 2.
The study data indicate that there were no statistical differenc-
es in the distribution of descriptors between groups A and B
(Table 2).

Nonmass enhancing lesions consisted of 15 cases with BI-
RADS category 4 (93.8%), and a single case of BI-RADS cat-
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Figure 3. A 38-year-old female with palpable firmness in the upper outer quadrant (UOQ) of the right breast. (A) T1-weighted image shows ill-defined
low signal intensity mass in the UOQ of the right breast. (B) In T2-weighted fat suppressed image, the white arrow shows a low signal intensity mass.
(C) Postcontrast fat suppressed subtracted first dynamic series, the white arrow shows a 28-mm irregular shaped mass with irregular borders, het-
erogeneous internal pattern and rapid washout dynamic curve. This lesion was classified as Breast Imaging Reporting and Data System (BI-
RADS) category 4. Ultrasonography-guided core needle biopsy (CNB) revealed fibrocystic changes, nonproliferative type, mixed with sclerosing ade-
nosis. (D) In maximum intensity projection 3D reconstruction image, the thinner arrow shows location of the suspicious mass in the UOQ of the right
breast. Besides, in the central aspect of the lower outer quadrant of the left breast, the thicker arrow shows a 12-mm lobulated enhancing mass with
smooth borders, dark internal septum and rapid washout dynamic curves. This lesion was classified as BI-RADS category 3 lesion. Simultaneous CNB
of this mass revealed sclerosing adenosis in a fiboroadenoma, but it was not included in this study. (E) Axial CAD-Stream color-coded image. The thin
arrow depicts the main lesion in the right breast to be a BI-RADS category 4 lesion and the thick arrow points to the second lesion on the left side.

Figure 4. A 60-year-old female with no palpable abnormality. (A, B) T1-weighted and fat suppressed T2-weighted images show no detectable abnor-
mality in the dense fibroglandular breast parenchyma, the white arrows indicated the nearly location of the lesion,considering other imaging sequences.
(C) Postcontrast fat suppressed subtracted first dynamic series shows asymmetrical segmental nonmass enhancing in a triangular area pointed to-
ward the areola, located in the central aspect of the UIQ of the left breast (arrow). The internal pattern is heterogeneous and the predominant dynam-
ic features are rapid initial rise with washout curves. (D) In maximum intensity projection 3D reconstruction image, there is segmental nonmass en-
hancing area in central aspect of left UIQ (arrow), no other significant enhancing lesion in either breast noted. (E) In sagittal CAD-Stream color-coded
image, the white arrow shows the lesion in the central aspect of the UIQ of the left breast. This lesion was classified as Breast Imaging Reporting and
Data System category 4. Ultrasonography-guided core needle biopsy revealed focal ductal hyperplasia without atypia and focal sclerosing adenos.

egory 5 (6.3%). Similar to the findings for mass lesions, mor-
phologic and dynamic descriptors showed more prevalence in

dynamic curve of contrast enhancement, and 12 (65.6%)
showed a wash-out or plateau pattern in the late phase of this

findings that were considered as suspicious or suggestive of
malignancy. In this instance, nine cases (56.2%) showed seg-
mental or linear distribution (six segmental and three linear
distribution), nine (56.3%) demonstrated clumped internal
enhancement, all (16, 100%) had a rapid initial pattern in the

http://dx.doi.org/10.4048/jbc.2015.18.2.187

curve (eight wash-out and four plateau curves). Table 3 shows
the details of BI-RADS descriptor distribution in nonmass le-
sions between the two groups. According to the results, ex-
cepting internal enhancement, the distribution of other de-
scriptors does not show a statistical difference between groups
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Table 2. Distribution of different MRI BI-RDAS descriptors in masses with “pure adenosis” and “mixed adenosis” pathology

Descriptor Al Pure adenosis Mixed adenosis p-value
No. (%) No. (%) No. (%)

Size (mm) 0.160
<10 9(29.0) 8(36.4) 1(11.1)
>10 22 (69.0) 14 (63.6) 8(88.9)

Shape 0.515
Round 6(18.8) 5(21.7) 1(11.1)
Oval/lobulated 14 (43.8) 11 (47.8) 3(33.3)
Irregular 12 (37.5) 7(30.4) 5 (55.6)

Margin 0.422
Circumscribed 12 (37.5) 10 (43.5) 2(22.2)
Noncircumscribed 20 (62.5) 13 (66.5) 7(77.9)

Internal enhancement 0.143
Homogeneous 15 (46.9) 13 (66.5) 2(22.2)
Heterogeneous 16 (50.0) 9(39.1) 7(77.8)
Rim 1@3.1) 1(4.3) 0

Initial CE curve -
Rapid 32 (100.0) 23(100.0) 9(100.0)

Late CE curve 0.242
Wash out 21 (65.6) 14 (60.9) 7(77.8)
Persistent 5(15.6) 3(13.0) 2(22.2)
Plateau 6(18.8) 6(26.1) 0

T2 finding 0.002
Hyposignal 3(10.7) 1(56.0) 2 (25)
Isosignal 8(28.6) 3(15.0) 5(62.5)
High signal 17 (60.7) 16 (80.0) 1(12.5)

Early background enhancement 0.999
Moderate/marked 15(561.7) 11 (52.4) 4(50.0)
Minimal/mild 14 (48.3) 10 (47.6) 4(50.0)

BI-RADS category 0.541
4 29 (90.6) 20(87.0) 9(100.0)
5 3(9.4) 3(13.0) 0

MRI=magnetic resonance imaging; BI-RADS = Breast Imaging Reporting and Data System; CE =contrast enhancement.

Table 3. Magnetic resonance imaging features of nonmass type breast adenosis

Descriptor Al Pure adenosis Mixed adenosis Pyl

No. (%) No. (%) No. (%)

Distribution 0.646
Focal 7(43.8) 5(50.0) 2(33.9
Segmental 6(37.5) 4 (40.0) 2(33.3)
Linear 3(18.8) 1(10.0) 2(33.9)

Internal enhancement 0.024
Homogeneous 2(12.5) 0 2(33.3
Heterogeneous 5(31.3) 2(20.0) 3(560.0)
Clumped 9(66.3) 8 (80.0) 1(16.7)

Initial CE curve -
Rapid 16 (100.0) 10 (100.0) 6(100.0)

Late CE curve 0.999
Wash out 8(50.0) 5(50.0) 3(60.0)
Persistent 4(25.0) 2 (20.0) 2(33.3)
Plateau 4(25.0) 3(30.0) 1(16.7)

Early background enhancement 0.307
Moderate/marked 6(37.5) 5(50.0) 1(16.7)
Minimal/mild 10 (62.5) 5(50.0) 5(83.3)

Final BI-RADS category 0.999
4 15(93.8) 9(90.0) 6 (100.0)
5 1(6.2) 1(10.0) 0

CE=contrast enhancement; BI-RADS = Breast Imaging Reporting and Data System.
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A and B for nonmass enhancement (Table 3).

The single focus enhancement in our series had a BI-RADS
category 4. It was 5 mm in size and had an irregular shape,
rapid initial contrast enhancement, and postinitial plateau
curve pattern. It was depicted as a small oval mass, with pos-
terior shadowing on ultrasound. Ultrasound-guided biopsy
revealed proliferative changes with sclerosing adenosis.

DISCUSSION

Adenosis lesions refer to a group of benign proliferative dis-
orders of the breast with two main histological subtypes: scle-
rosing adenosis and adenosis tumors. Different studies have
found varying rates of malignancy risk in adenosis lesions,
ranging from negligible to 6.7% [1]. According to the litera-
ture, adenosis lesions may mimic malignancy on ultrasound
imaging and mammography [11,12]. The major clinical con-
sideration is to distinguish adenosis lesions from malignancy
as the most important differential diagnosis [1]. Recently, a
retrospective study assessed the mammographic and ultra-
sonographic findings among patients with a main diagnosis
of sclerosing adenosis [2]. They concluded that sclerosing ad-
enosis may be confused with malignancy based on radiologic
features [2]. Other studies support the conclusion that certain
suspicious features of sclerosing adenosis mimic malignancy
on mammography and ultrasonography [7,13,14]. In mam-
mography, sclerosing adenosis may present as diffuse or clus-
tered microcalcifications, as a mass with an irregular shape or
spiculated borders, or display asymmetric focal density and
focal architectural distortion, which shares numerous features
with breast cancer [7,14,15]. On ultrasound, adenosis may
present as a focal, ill-defined mass with acoustic shadowing,
or a circumscribed mass with a well-defined, microlobulated,
or irregular margin [7,13,14]. Therefore, based on mammo-
graphic and ultrasound features, a radiologist cannot reliably
distinguish adenosis lesions from malignancy [7]. On the other
hand, there have been several articles regarding the failure of
breast MRI in distinguishing malignant from benign lesions,
such as stromal fibrosis, radial sclerosis, and fibrocystic
change disease [13-16]. A recent published case report by
Oztekin et al. [8] presented a 33-year-old female patient with
bilateral palpable masses. On mammography, several masses
with ill-defined and obscured margins were detected, while
ultrasonography revealed multiple hypoechoic masses. On
MR mammography, among several enhancing masses with
benign or probable benign findings, one represented border-
line features, and was categorized as BI-RADS 4a. Subsequent
histological diagnosis proved sclerosing adenosis and ductal
epithelial hyperplasia with atypia. In fact, although many arti-
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cles have demonstrated the usefulness of BI-RADS categoriza-
tion in discriminating malignant from benign lesions, there
are still several benign pathologies that are structurally mis-
leading. In our database, we found a group of biopsy-proved
adenosis lesions that demonstrated morphologic or dynamic
borderline features according to the ACR BI-RADS lexicon
[10]. We also noticed that adenosis lesions are one of the com-
mon reasons for false-positive reports of malignancy among
our patients who underwent breast MRI. Based on the avail-
able literature, we report, for the first time, borderline or sus-
picious breast MRI findings related to different pathologic
forms of adenosis lesions. According to several published arti-
cles, some MRI features are considered to be indicative of ma-
lignancy [9,10,17-19]. In the MRI-detected enhancing masses,
evidence of irregular shape, irregular or spiculated margin,
rim enhancement, heterogeneous internal pattern, and size
larger than 1 cm are considered suspicious features. In the
nonmass enhancing lesions, evidence of segmental or ductal
distribution, as well as internal enhancement of clumped or
multiple ring patterns, are considered suspicious features
[17,18,20-22]. Dynamic curves of the wash-out postinitial
pattern are indicative of malignancy in both enhancing mass-
es and non-mass enhancing lesions. Tozaki and Fukuda [19]
reported segmental distribution and heterogeneous or clumped
internal patterns as the most frequent findings among malig-
nant lesions with a nonmass enhancing pattern on MRI Lee
et al. [14] showed how these suspicious features could be mis-
leading in the MRI interpretation in a group of patients with
stromal fibrosis.

Similarly, among our patients, the presented features sug-
gestive of malignancy for an enhancing mass included irregu-
lar shape, noncircumscribed margin, mass size equal or larger
than 1 cm, and heterogeneous signal enhancement. Among
the dynamic descriptors of mass, rapid initial contrast en-
hancement and wash-out or plateau dynamic curves were
considered misleading. In our patients with nonmass enhanc-
ing lesions, the prominent borderline misleading characteris-
tics included focal or segmental distribution, clumped pattern,
rapid initial enhancement, and wash-out or plateau dynamic
curves as the suspicious features.

On the other hand, adenosis lesions that are detected by
other radiologic modalities, such as mammography and ultra-
sound, could be read as occult or benign features on breast
MRI. In this study, we did not examine such adenosis lesions.
A limitation of the study was our lack of equipment for breast
DCE-MRI guided biopsy, and thus we missed the data of
those patients who did not have compatible detectable lesions
on mammography or ultrasound exams. The other limitation
is that all images were reported by a single radiologist, and
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therefore we could not consider interobserver variability. Final-
ly, although MRI is a reliable diagnostic approach, breast
lesions containing pure adenosis or adenosis lesions mixed
with other benign pathologic entities can share many border-
line or suspicious features with malignancy on breast MRI.
Awareness of the fact that adenosis of the breast can show sus-
picious features on breast MRI, and thus mimic malignancy,
would be helpful in obviating unnecessary breast biopsies.
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