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Abstract

Background: Granulomatous mastitis is a rare and benign inflammatory breast disease that may clinically and radiologically
mimic breast cancer.
Objectives: The aim of this study was to evaluate the features of idiopathic granulomatous mastitis (IGM) on breast magnetic res-
onance imaging (MRI) with mammographic and sonographic findings.
Patients and Methods: A retrospective analysis was conducted on 20 patients with IGM who had been diagnosed by needle core
or excisional biopsy at a single institution between 2006 and 2012. All of the patients underwent MRI for suspicious breast findings
prior to biopsy. MRI examinations were performed on a 1.5 T scanner. The MRI findings were evaluated in accordance with the breast
imaging-reporting and data system (BI-RADS) MRI lexicon established by the American College of Radiology.
Results: MRI detected a total of 29 lesions in the 20 patients. Fourteen of these lesions were seen as mass enhancements, with
the remaining 15 identified as non-mass enhancements (NMEs). The median size of all lesions was 3.6 cm (range, 0.7 - 6.7 cm). The
most frequently observed features were masses with a round shape (9 out of 14, 64%), smooth contour (11 out of 14, 78%), and a rim
enhancement pattern (10 out of 14, 71%). The most common features of the 15 NME lesions were segmental distribution (6 out of 15,
40%) and heterogeneous enhancement patterns (8 out of 15, 53%). The time-intensity curves of the dynamic studies showed benign
type one signal intensity (persistent enhancement pattern) in the majority of lesions (10 out of 20, 50%).
Conclusion: Our study suggests that breast MRI findings of IGM have a wide spectrum. Rim enhancement patterns are frequently
seen on contrast enhanced images, but the imaging findings are nonspecific and cannot be used definitively to distinguish between
benign and malignant lesions.
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1. Background

Granulomatous mastitis is a rare and benign inflam-
matory breast disease. It is classified into two groups:
specific (tuberculosis, sarcoidosis, foreign body, wegener’s
granulomatosis, and fungal and parasitic infections) and
idiopathic. Idiopathic granulomatous mastitis (IGM) is
histopathologically diagnosed by detecting non-caseified
granulomatous lobulitis and excluding other factors. In
general, it initially manifests clinically as a painful mass in
the breast but later develops into a skin ulcer, abscess, or
fistula. Although it is a benign condition, it may clinically
and radiologically mimic breast cancer (1-3).

2. Objectives

To our knowledge, mammographic and sonographic
findings of IGM have been reported previously, but mag-
netic resonance imaging (MRI) examinations of patients
with IGM are limited in the literature (4-7). The aim of this
study was to evaluate the MRI findings of IGM in particular,
and to investigate the usefulness of MRI in distinguishing
IGM from breast carcinoma.

3. Patients andMethods

In this study, we conducted a retrospective review of
the pathological reports of patients with mastitis at our
institution between June 2006 and February 2012. The in-
stitutional research ethics committee approved this retro-
spective study.
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Patients who had clinically and histologically proven
simple and other specific granulomatous mastitis (sar-
coidosis, tuberculosis, etc.) were excluded from the study.
In total, 35 patients with IGM were identified. The clinical
findings were obtained from a retrospective review of the
patients’ records. Of the 35 patients with IGM, 20 had un-
dergone MRI examinations prior to Tru-cut biopsy or exci-
sional biopsy procedures, and were thus included in this
study.

Histologic analysis was based on the analysis of hema-
toxylin and eosin-stained slides. The identification of
non-caseating granulomas in a lobulocentric distribution
was compatible with the diagnosis of IGM. Epithelioid
macrophages were often identified, as well as multinucle-
ated giant cells. All slides with polarized light excluded a
foreign body granulomatous reaction. There was no evi-
dence of vasculitis, tuberculosis, or sarcoidosis, clinically
or histologically.

Mammography examinations were performed on the
women who were older than 30-years-old. Eleven of the 20
patients’ records were available for review. Standard cran-
iocaudal and mediolateral oblique views were obtained in
all cases, with additional views when required. The ultra-
sonographic results of the 20 patients were available for
review. Ultrasonography was performed using a 7-10 MHz
linear transducer in our breast center.

3.1. MR Protocol

MRI was performed on all patients using a 1.5 T scan-
ner (Magnetom Avanto; Siemens, Erlangen, Germany) with
a dedicated breast coil. The scanning protocol included
axial T2-weighted fat-suppressed spin-echo sequences and
pre-contrast axial T1-weighted spin-echo sequences, fol-
lowed by an axial pre-contrast and post-contrast three di-
mensional turbo fast low-angle shot (3D Turbo FLASH) se-
quence. Gadopentetate dimeglumine was administered
through the antecubital vein at a dose of 0.1 mmol/kg of
body weight. Dynamic contrast-enhanced image acquisi-
tion was commenced immediately after the contrast injec-
tion. For post-contrast imaging, five 3D Turbo FLASH se-
quences were repeated without time gaps, and each of the
obtained images were subtracted from the pre-contrast
images.

3.2. Interpretation of MR Findings

The assessments were conducted by two radiologists
(DE and NP), and correlated with the mammography
and ultrasonography results at a workstation (Leonardo;
Siemens, Erlangen, Germany). The MRI findings of the
lesions were defined according to the breast imaging-
reporting and data system (BI-RADS) lexicon established by

the American college of radiology (3). After identifying the
lesions as masses or non-mass enhancements (NMEs), their
morphological features were analyzed in terms of their en-
hancement patterns and kinetic curves. The masses were
evaluated according to their shapes (round, oval or irregu-
lar), margins (smooth, irregular or spiculated), and inter-
nal enhancement features (homogeneous, heterogeneous,
or rim enhancement). The NME characteristics were also
evaluated according to their distribution (clumped, lin-
ear, segmental, regional, or diffuse) and internal enhance-
ment patterns (homogeneous, heterogeneous, clumped,
or reticular). The T2-weighted signal intensity on the
non-contrast images was recorded for all of the lesions.
The time-signal intensity curves (persistent, plateau or
washout) were set for all of the lesions. The contrast ki-
netic curves were assessed according to three types: a per-
sistent contrast pattern with a progressive increase (type 1),
a plateau pattern (type 2), and a washout contrast pattern
(type 3).

According to the morphologic analysis, the presence of
a focal mass with a round, oval shape and a smooth margin,
as well as unilateral, asymmetric NMEs in a regional dis-
tribution, were identified as negative findings for malig-
nancy. However, the presence of masses with irregular or
spiculated margins, heterogeneous or rim enhancement,
and NMEs, especially of clumped or linear types in ductal
or segmental distributions, were defined as positive find-
ings. According to the kinetic analysis, a type 1 kinetic curve
was defined as a negative finding. On the other hand, type
2 and type 3 were defined as positive findings for malig-
nancy. Finally, imaging findings were attributed to one of
the six BI-RADS categories. Following imaging, a guided
core biopsy was performed in all cases for confirmation of
the diagnosis.

4. Results

All 20 patients were women, and the mean age was 38
years at the time of presentation (range 25 to 58 years).
Fourteen patients presented at the screening examination
with a palpable breast mass accompanied by erythema-
tous skin changes, with the remaining six each having
a palpable mass without associated inflammatory signs.
Of 20 patients, 14 were given antibiotics, but no patients
had received steroid therapy before the MRI examination.
None of the women had any systemic disorders or a history
of specific infections. The right breast was involved in six
(30%) of the patients and the left breast in 14 (70%).

The most common mammographic findings included
asymmetric densities with no distinct margins in seven pa-
tients (BI-RADS 0), circumscribed masses in three (BI-RADS
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3), and an ill-defined mass in one (BI-RADS 4). Microcalci-
fications were not seen in any of the patients. Ultrasonog-
raphy showed irregular heterogeneous hypoechoic lesions
with or without tubular extension in 10 patients (BI-RADS
4), complex cysts containing thick walls and septa with fis-
tula formation in four patients (BI-RADS 3), and parenchy-
mal heterogeneity and subcutaneous fat obliteration in six
patients (BI-RADS 0).

In total, MRI identified 29 primary lesions in the 20 pa-
tients. Of these 29 lesions, 14 (48%) were seen as mass en-
hancements, while 15 (52%) were considered NMEs (Figure
1). Both NMEs and mass lesions were seen in nine patients
(9 out of 20, 45%). NME lesions alone were detected in six
patients (6 out of 20, 30%), and mass enhancements alone
were found in five patients (5 out of 20, 25%).

The most frequently observed features were masses
with a round shape (9 out of 14, 64%), a smooth contour (11
out of 14, 78%), and a rim enhancement pattern (10 out of 14,
71%). Of the 15 NMEs, the most common features were seg-
mental distribution (6 out of 15, 40%) and heterogeneous
enhancement patterns (8 out of 15, 53%) (Figures 2 and 3).
The results are summarized in Table 1.

The time-intensity curves of the dynamic studies
showed benign type 1 kinetic curves (persistent enhance-
ment pattern) in the majority of lesions (16 out of 29,
55%). Type 2 (plateau enhancement pattern) was detected
in nine lesions, while malignant type 3 (washout pattern)
was found in four lesions (Figure 4). MRI detected ring-like
enhanced masses with smooth margins within an area of
segmental NMEs in three of four lesions with type 3 kinetic
curves. While asymmetric density was seen on mammog-
raphy, ultrasonography showed hypoechoic lesions with
tubular extension in these three patients. On MRI, another
patient had an irregular homogeneous enhancement le-
sion. This lesion was demonstrated as an ill-defined and
irregular hypoechoic mass on mammography and ultra-
sonography, respectively. Fourteen mass lesions on MRI
could be detected on ultrasonography, but only four le-
sions were seen on mammography. Fifteen NME lesions
seen on MRI, with or without masses, were detected on ul-
trasonography in 10 lesions as diffuse and local parenchy-
mal heterogeneity and edema. NME lesions were seen as
asymmetric densities in seven patients on mammography.

On the T2-weighted images, all of the lesions were hy-
perintense in comparison to the surrounding breast tis-
sue. The sizes of the lesions, as defined by the longest di-
mension on MRI, ranged from 0.7 cm to 6.7 cm (median,
3.6 cm). According to imaging findings, all patients were
attributed to BI-RADS 4 and underwent Tru-cut biopsy for a
definitive diagnosis.

Table 1. Magnetic Resonance Imaging Features in 20 Patients With IGM

Characteristic Number

Total number of breasts involvedwith IGM 20

Total number of lesions 29

Mass lesions 14

Shape

Round 9

Oval 5

Margin

Smooth 11

Irregular or spiculated 3

Mass enhancement

Homogeneous 3

Heterogeneous 1

Rim enhancement 10

Non-mass enhancement 15

Distribution

Segmental 6

Regional 4

Diffuse 3

Linear 2

Internal enhancement

Homogeneous 3

Heterogeneous 8

Clumped or confluent 4

Abbreviation: IGM: Idiopathic granulomatous mastitis.

5. Discussion

IGM is a rare chronic inflammatory disease of the
breast characterized by granuloma and abscess forma-
tions. It was first defined by Milward and Gough (1) and
subsequently by Kessler and Wolloch (2). It is generally
seen in premenopausal women in their second to fourth
decades, and mostly in the first six years after childbirth
(3). Our study supported this age characterization; with
one exception, all of our patients were under 50-years-old.

IGM patients may present clinically with complaints of
unilateral or bilateral palpable masses. Masses that clin-
ically suspected of being breast cancer may be accompa-
nied by nipple retraction, skin thickening, and a fistula
tract. Approximately 15% of cases may have axillary lym-
phadenopathy (5). Using MRI, we detected skin thickening
in nine of our 20 cases, and noted breast edema and nipple
retraction in five and nine cases, respectively. Five of our
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Figure 1. A 38-year-old woman with idiopathic granulomatous mastitis. A, Axial subtracted T1-weighted MR images demonstrated an ill-defined mass lesion with rim enhance-
ment (thin arrow); B, A regional non-mass lesion with heterogeneous enhancement (thick arrows).

patients had axillary lymphadenopathy, and we saw fistula
tracts in four patients.

The mammographic and ultrasonography findings of
IGM have been reported in various studies. The mammo-
graphic findings can be completely normal; nevertheless,
asymmetric densities or masses that mimic carcinoma
can sometimes be determined even if no calcification is
observed. A patient’s inability to tolerate the appropri-
ate amount of compression because of painful, sensitive
breast tissue due to inflammation is a factor that compli-
cates mammographic assessment. Ultrasonography fre-
quently shows hypoechoic single or multiple masses with
or without tubular connections. Sometimes, abscesses
and fistula tracts can be detected in diffuse heterogeneous
breast parenchyma (4, 6-10). Our results were similar to
the mammographic and sonographic findings in the lit-
erature. We also found asymmetric densities, and circum-
scribed and ill-defined masses, on mammography. The cor-
responding ultrasonography for these patients detected
various features, including heterogeneous hypoechoic le-
sions with or without tubular extension, parenchymal
edema, and abscess formation.

Overall, breast MRI has high sensitivity, reaching 91%
- 100% in the detection of malignant lesions (11, 12). MRI
is used in the preoperative staging of tumors, primary tu-
mor assessments, protective breast treatment follow-up,
and in women with a high risk of cancer. It is also used
as a problem-solver in patients who cannot be diagnosed
by mammography and ultrasonography (13). Breast MRI
has been in routine clinical use for the last 20 years, and
although it has significantly decreased the number of un-
necessary biopsies and surgical interventions, its speci-
ficity has unfortunately remained at insufficient levels (37%
- 86%) (14).

Various recently published studies on MRI findings in
the diagnosis of IGM have reported that IGM demonstrates
very unstable morphological and contrast-enhancement
features on MRI. These MRI instabilities are in line with
the histopathological findings of the disease at different
stages, such as inflammatory reaction, abscess, and fibro-
sis (6, 7).

Dursun et al. (6) evaluated the imaging features of
IGM in a series of 36 cases and concluded that IGM mimics
breast cancer. The authors found that mass lesions on MRI
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Figure 2. A-C. Axial fat-supressed T2 and subtracted T1-weighted MR images show multiple abscesses with rim enhancement and periareolar skin thickening (A). Precon-
trast axial T1 and postcontrast subtracted T1-weighted images show regional heterogeneous enhancement including necrotic areas, skin involvement and areolar retraction
(B). A 39-year-old woman with idiopathic granulomatous mastitis, axial precontrast T1 and postcontrast subtracted images reveal a mass with irregular and heterogeneous
enhancement (C).

most frequently had round shapes, smooth contours, and
rim enhancement features. They also most commonly en-

countered homogeneous or heterogeneous enhancement
patterns that had segmental distributions in non-mass-
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Figure 3. Axial postcontrast T1-weighted subtracted MR images of different patients demonstrate clumped (A) and segmental enhancement in non-mass lesions (B). Diffuse
thickened skin could be seen (B).

like lesions. The most common findings of Kocaoglu et
al. (7) were segmental heterogeneous enhancements and
multiple ring-like abscess formations. Of particular note
is that ring-like abscess formations have been the most fre-
quently seen finding in other studies, as well (8).

In our study, the most common patterns in mass le-
sions on MRI were rounded shapes, smooth borders, and
rim enhancements. The most characteristic finding of IGM
in our series was also peripheral rim enhancement, indi-
cating abscess formation. In spite of the other benign fea-
tures (round, smooth, etc.), we included rim enhancement
lesions on MRI in BI-RADS 4. Although various opinions
have been offered in the literature, the rim enhancement
feature is not considered a strong indicator of malignancy
(15). We most frequently observed segmental distribution
and heterogeneous enhancement patterns in the NME le-
sions in our study. Two patients had linear enhancement
patterns. Segmental or linear enhancements have been re-
ported as features of ductal carcinoma in situ on MRI (16).

Irregular masses, which could be confused with malig-
nancy on MRI findings in IGM, have also been reported (5,
6). This feature is formed histopathologically due to non-
caseified granulomas in the breast lobules. We found three

such cases in our study. It has been reported that an irreg-
ular structure has the highest positive predictive value for
a malignant lesion (17). Thus, this is one of the features
of IGM that is most often confused with breast carcinoma.
Some patients may have sinus tracts on MRI, but we ob-
served those in only two of the patients in our series. Ul-
trasonography, similar to MRI, was superior to mammog-
raphy in detecting mass lesions in IGM patients. The num-
ber of NME lesions on ultrasonography was lower than that
seen on MRI. In accordance with the literature, mammog-
raphy was limited in the evaluation of these patients com-
pared with MRI and ultrasonography in our study, due to
poor patient tolerance for breast compression in IGM that
can make it difficult to obtain high-quality mammogra-
phy. On the other hand, MRI showed greater accuracy for
indicating the spread of lesions in our patients, compared
to mammography and ultrasonography. Unfortunately,
however, these findings were non-specific and therefore
not sufficiently adequate to differentiate IGM from breast
carcinoma.

Dursun et al. (6) found the time-signal intensity curve
to be benign for IGM, and stated that this could contribute
to the differential diagnosis of malignancy. In our study,
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Figure 4. Axial postcontrast T1-weighted subtracted MR image demonstrates a regional non-mass enhancement including rim enhancement pattern. A, The time-signal
intensity curve shows initial increasing and plateau. B, MRI of another patient shows homogeneous mass enhancement in the left breast. The time-signal intensity curve
demonstrates initial increasing and wash-out pattern like a carcinoma.

the kinetic curve evaluation for IGM was generally found to be a benign persistent type 1 time-signal intensity curve,
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but malignant washout type 3 was also detected.
To our knowledge, with 20 cases, our series is currently

the second-most extensive study in the literature to eval-
uate the MRI features of IGM. Nevertheless, more studies
are needed to define the MRI features of IGM. Furthermore,
one of the most significant limitations of our study was
that the variability of the observers was not taken into
consideration. Studies in the literature have also reported
changes among observers in the assessment of lesions in
breast MRI (18).

The radiologic findings of IGM have a wide spectrum
on MRI. Although no radiographic findings are specific for
IGM, rim enhancement lesions on MRI should be strongly
considered for this entity. Time-signal intensity curve anal-
yses can provide useful information in distinguishing IGM
from malignant breast lesions. The findings of our study
suggest that breast MRI cannot be used definitively to dif-
ferentiate breast carcinoma from IGM.

Although MRI can aid mammography and ultrasonog-
raphy in the classification of lesions according to the BI-
RADS lexicon in some cases, it occasionally causes confu-
sion and thus increases the number of unnecessary biop-
sies and procedures. Histopathological assessment is still
the most accurate method for the diagnosis of IGM.

In this study, we present the MRI imaging features of
a series of 20 cases with histologically proven IGM. Our re-
sults will help radiologists understand the atypical imag-
ing findings of IGM.
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