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ABSTRACT

Objective: Idiopathic granulomatous mastitis (IGM) is a rare, resistant, and recurrent benign disease of the breast. IGM can be clinically and
radiologically confused with breast carcinoma, and core needle biopsy is needed to diagnose. The etiology and pathogenesis of IGM have not been
fully explained. This premenopausal disease may be associated with pregnancy, breastfeeding, autoimmune processes, inflammation, and oral contra-
ceptives. However, there is no study on whether there is a seasonal relationship.

Materials and Methods: From January 2015 to January 2020, the seasonal relationship of IGM was evaluated in 37 females aged between 25-49.
Results: Although all cases were distributed between September and May, there was no statistically significant result in the relationship with the
season. US is the main modality in the diagnosis of this condition which only provides an accurate pre-diagnosis approach with the typical USG
appearance features. Some MRI features may help us to distinguish IGM from breast malignities.

Conclusion: IGM is a rare chronic non-specific inflammatory lesion of the breast, which can be confused with benign and malignant breast diseases
in both clinical and radiologic aspects. To understand the etiology of this condition better, the seasonal connection needs to be evaluated in larger
patient groups.
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Introduction

Idiopathic granulomatous mastitis (IGM) is a rare benign inflammatory breast entity characterized by lobulocentric granulomas (1).
IGM has a persistent or recurrent disease course and affects premenopausal women with a history of lactation. The clinical and radiologic
features of IGM are very similar to those of breast carcinoma. The most common clinical manifestation is a unilateral, tender, painful,
extra-areolar breast lump (2, 3). Although ethnic predisposition has not been proven precisely, the high prevalence of IGM has been
observed in certain racial populations (4, 5). It may be confused with other breast lesions that have radiologically or histologically similar
features to IGM. Lesions of similar characteristics include breast cancer (BC), infective mastitis, foreign body injection granulomas, mam-
mary duct ectasia, diabetic fibrous mastopathy, and systemic granulomatous processes (6).

Mainly ultrasonography (US) and mammography (MG), and to a lesser extent, magnetic resonance imaging (MRI), are used for the
diagnosis of IGM (7, 8). Imaging findings of this condition have a wide spectrum between benign and malignant features (8, 9). A core-
needle biopsy is necessary to differentiate IGM from BC and other benign inflammatory breast lesions. Patients with IGM have excellent
prognosis when they are appropriately treated with oral steroids or second-line immunosuppressive and prolactin-lowering medications.
Surgical treatment may be an option for patients who fail drug therapy (6).

The etiology and pathogenesis of IGM remain unclear. An association with pregnancy, lactation, local autoimmune processes, infection,
hyperprolactinemia, and chemical reaction induced by oral contraceptive pills has been reported in the literature (10, 11). To our knowledge,
there are no studies about the seasonal relationship with IGM in the literature. We have observed that these patients were successive at certain
times and that we encountered the diagnosis of IGM more frequently at certain times of the year. Accordingly, the current study aimed to
investigate if there was a seasonal frequency in this condition. In addition, etiologic factors and radiologic findings were also reviewed.
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Materials and Methods

Patients

The patients included in the present study were 37 women aged 25-59
years who underwent core breast biopsy in our hospital from January
2015 to January 2020. The individual medical history of all patients,
including age, smoking, pregnancy, parity, lactation, delivery, family
history of breast cancer, oral contraceptive was reviewed. The clinical
manifestations, including mass, nipple retraction, galactorrhea, abscess
formation, presence of a fistula, peau d’orange, pain, and enlargement
of ipsilateral axillary lymph nodes, were all considered. Ultrasonog-
raphy (USG), mammography, and MRI were performed selectively,
depending on the symptomology and age of the patient. The diagnosis
was made through a core-needle biopsy in all patients using a 14-G
needle. The date of the core-needle biopsy was considered as the date
of diagnosis of the disease because information about how long the
symptoms have been present in patients is often absent in our records
and the retrospective history evaluations for patients are inconsistent.
Therefore, in the evaluation of monthly and seasonal frequencies, the
date of the biopsy was used.

Histopathologic evaluation

Hematoxylin and eosin-stained paraffin histologic sections were evalu-
ated in detail. IGM was defined as ‘perilobular granulomatous inflam-
mation, accompanied by infiltration centered on lobules with lympho-
cytes, plasma cells, epithelioid histiocytes, multinucleated giant cells,
and neutrophils with or without intralobular micro abscess formation
(Figure 1). Tuberculosis mastitis was excluded using polymerase chain
reaction or Ziehl-Neelsen staining for all cases.

Radiologic evaluation

The imaging modalities used in diagnosis, and the imaging features of
lesions in each modality were noted. Also, if preliminary diagnosis or
suspicion of IGM was reported in radiology reports, it was recorded.
Lesions were classified in accordance with the American College of
Radiology Breast Imaging Reporting and Data System (BI-RADS)
Atlas 5" edition (12). The frequencies of quadrant and retroareolar
involvement was noted. Lymph node status was also assessed. USG
examinations of bilateral breast and axilla were performed using a
7-12-MHz probe (Toshiba Aplio 500, Toshiba Medical System Cor-
poration, Tokyo, Japan). Mammography examination was performed
in standard craniocaudal and mediolateral oblique positions (Giotto
Tomo, IMS Bologna, Italy), and MRI was performed using a 3T MR
(Siemens Magnetom Skyra, Erlangen, Germany). USG reports and
images, mammography images, and MRI were evaluated again. Ki-
netic curve measurement on dynamic contrast-enhanced series was
performed. Also, diffusion coefficient measurements were made twice
by a radiologist for each patient on the ADC maps (b values = 50, 400,
800 s/mm?), and means of the measurements were used.

Key Points
e Although the most frequent diagnosis of IGM is in May and Octo-

ber in our patient population, there was no statistically significant
difference.

e In more than half of IGM cases, US could provide an accurate pre-
diagnosis approach of IGM.

e Besides MRI has a very limited role in discriminating malignancies
from IGM, MRI enhancement kinetics may help in distinguishing
this condition from malignancies.

Statistical analysis

The mean and standard deviation (SD) values of parameters were
used to describe scale variables. Data are presented as mean + stan-
dard deviation. All measured frequencies regarding the seasonal vari-
ation were investigated using the Kruskal-Wallis test as to whether
the recorded cases showed significant differences from each other.
Results are detailed with descriptive characteristics and frequencies.
Age and season categorical comparisons were analyzed using the Chi-
square test. Statistical analyses were performed using IBM Statistical
Package for the Social Sciences version 25 (IBM SPSS Corp.; Ar-
monk, NY, USA). P values <0.05 were considered significant for the
test results presented.

This study was approved by the Institutional Review Board
Mugla Sitki Ko¢gman University Ethics Committee (Number: 74,
Date:02/06/2020). Informed consent was taken from all patients be-
fore the biopsy.

Results

Histopathologically, 37 patients with IGM with perilobular non-ca-
seous granulomatous inflammation along with infiltration of neutro-
phils were evaluated. The average age of the 37 patients with IGM
was 37.56+7.41 (range, 24-59) years. A total of 29 (78.4%) patients
were aged <40 years, and 35 (94.6%) had a history of pregnancy. The
date of the last delivery for eight patients was within the last 5 years.
One patient was pregnant (43-year-old) and one patient was lactat-
ing (37-year-old) during the histopathologic diagnosis. A breast lump
with pain was observed in all patients. Nipple retraction was observed
in six patients (Figure 2). Fistula tract was observed in seven (18.9%)
patients during diagnosis. Two patients had galactorrhea. Radiologi-
cally, ipsilateral axillary lymph node enlargement was observed in 14

(37.8%) patients (Table 1, 2).

Monthly frequencies were recorded as shown in Table 3. Although
most cases were diagnosed in May and November, no significant dif-
ference was observed as compared with the other months. Seasonal
categories were created with the months that belonged to the specific
season (e.g. season 1 represents the months of December, January, and
February), but no seasonal differences were observed p=0.392. Age was
categorized within two groups based on the mean, which was recorded
as 37.88+7.19 years. The seasonal differences were compared with age
categories, but no statistically significant relationship was observed

p=0.427 (Table 4).

All patients underwent a USG evaluation in our center before the
biopsy procedure. The sonographic results of the patients accord-
ing to the BI-RADS lexicon were predominantly BI-RADS 3 and
BI-RADS 4a (Table 5). In 21 (56.8%) patients, the initial diagnosis
of GM was noted in USG reports. Only one patient was reported
as suspicious for inflammatory breast cancer and categorized as BI-
RADS 5 lesion. The distribution of lesions by quadrants is shown in
Table 6. In our study group, only one quadrant involvement (48.6%)
was the most frequent involvement, followed by retroareolar space
involvement (43.2%). The most common USG features were hy-
poechoic mass or masses with tubular extensions (total 54%) (Table

7, Figure 3).

Thirteen of the 37 patients had mammography. Mammography was
performed in seven of the 25 patients aged under 40 (between 30-
38, mean age 31.4) years, and six of 12 patients aged 40 years and
over (age 44-59, mean age 49.3). The most common mammographic
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Figure 1. a, b. (3) x200 (b) x100 magnification hematoxylin and eosin stain (H&E) demonstrating perilobular inflammation and granuloma
formation in the background of diffuse lympho-histiocytic infiltration with giant cells

Figure 2. Unilateral breast erythema with retraction of the nipple
and also draining sinus tract in the left breast of a 38-year-old- patient

Table 1. Clinical characteristics of patients

Characteristics (n=37)

Age, mean (range), years 37.56%7.41 (24-59)
<40 years, n (%) 29 (78.4)

>40 years, n (%) 8 (21.6)
Pregnancy history, n (%) 35(94.5)
Delivery, n (%) 34 (91.8)
Number of births 1.48 (1-3)

Years postpartum

<5, n (%) 8 (22.9)
>5,n (%) 27 (77.1)
Lactation, n (%) 1(2.7)

Abortion history, n (%) 9 (24.3)

finding of IGM was asymmetrically increased density in our study

population (Figure 4). Mammographic features were normal in one

Table 2. Local manifestation of IGM

Characteristics IGM (n=37)
Side, n (%)

Right 12 (32.4)
Left 25 (67.5)
Bilateral 0
Nipple Retraction, n (%) 6 (16.2)
Galactorrhea, n (%) 2 (5.4)

The diameter of mass, (cm)

Mean 5.8

Range 3.0-10.0
Pain, n (%) 37 (100)
Lymph node enlargement, n (%) 14 (37.8)

IGM: idiopathic granulomatous mastitis

Table 3. Number of cases over the months

Month Number of cases % in overall
2 5 13.5

3 5 13.5

5 7 18.9

6 1 2.7

9 4 10.8

10 3 8.1

11 7 18.9

12 5 13.5

(7.7%) patient, focal asymmetrically increased density in six (46.2%),

diffuse asymmetrically increased density in four (30.7%), both diffuse

asymmetrically increased density and parenchymal distortion in one

(7.7%), and mass in one (7.7%) patient.
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Table 4. Number of cases by season and age group

Month group
Season 1(12,1,2) Cases

% within month group
% within age group
Season 2 (3,4,5) Cases

% within month group
% within age group
Season 3 (6,7,8) Cases

% within month group
% within age group
Season 4 (9,10,11) Cases

% within month group

% within age group

Table 5. BI-RADS categorization of the lesions

BI-RADS category n %
3 14 38.7
4A 15 40.5
4B 4 10.8
4C 3 8.1
5 1 2.7

BI-RADS: Breast Imaging-Reporting and Data System

Table 6. Distribution of the lesions due to
quadrants of the breast

Quadrant n %
R 1 2.7
1Q 18 48.6
1Q+R 5 13.5
2Q 3 8.1
2Q+R 5 13.5
3Q+R 3 8.1
4Q+R 2 5.4

Q: quadrant; R: retroareolar region

Breast MRI was performed in 10 patients; non-mass enhancement (NME)
was observed in five of these patients, mass was found in three, and both
NME and mass were detected in two patients (Table 8). In kinetic mea-
surements, one lesion showed a type 2 curve, and nine lesions had a type
1 curve (Figure 5). Diffusion-weighted imaging was performed in six pa-
tients and all lesions showed diffusion restriction (Figure 6). The mean
ADC values were 0.78 mm?*/s.10” and ranged from 0.6-0.92 mm?/s.10°.

Age group
<37.88 >37.88
6 4
60.00% 40.00%
31.58% 22.22%
4 8
33.30% 66.70%
21.05% 44.44%
1 0
100.00% 0.00%
5.26% 0.00%
8 6
57.14% 42.86%
42.10% 33.33%

Table 7. Sonographic features of IGM

Sonographic features n %

Multiple irregular hypoechoic 11 29.7
masses and collections with tubular

connection with internal echoes

A large irregular hypoechoic 9 24.3
parallel mass with tubular extensions

Focal hypoechoic heterogeneity 6 16.2
with indistinct border

An irregular hypoechoic mass with 3(+2) 13.5
internal echoes (+signs of inflammation Total 5

around the mass)

Collection areas with low-level internal 4 10.8
echoes consistent with abscesses

The hypoechoic heterogeneous masses 2 5.4
within ducts and inflammation signs around

the ducts

IGM: idiopathic granulomatous mastitis

There was no follow-up information of 22 (59.4%) patients in our
center. The follow-up time of 15 patients with follow-up data in our
center ranged between one and 26 months and the average follow-up
period was 11.8 months. In the radiologic follow-up, complete recov-
ery was observed in six (40%) patients, regression in four (26.6%),
progression in three (20%), recurrence after recovery in one (6.7%),
and one (6.7%) patient’s USG findings were stable. Surgical excision
was performed in two patients because of an insufficient response to

medical treatment.
Discussion and Conclusion

IGM is considered as a rare chronic non-specific inflammatory lesion

of the breast (1). Histopathologically, it is characterized by the presence
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Figure 3. Ultrasound images of a patient with hypoechoic masses containing internal echoes with tubular extensions

Table 8. MRI features of IGM (5 cases shows non-
mass enhancement (NME), 3 cases mass and, 2
cases both NME and mass)

MRI lesion type and imaging fFeature n
Non-mass enhancement 7
Patterns:

Clustered ring 3
Heterogeneous 3
Clumped 1
Distribution:

Regional 6
Diffuse 1
Mass 5
Shape:

Round 3
Irreqular 2
Margin:

Circumscribed 1
Irreqgular 4

IGM: idiopathic granulomatous mastitis; MRI: magnetic resonance imaging

of epithelioid and multinucleated giant cell non-caseating granulomas

accompanied by neutrophils around the lobules (13). Although it has

been reported that the age of patients with IGM may range from 11 to
80 years (14), the high-risk group is women, aged between 30 and 40
years (15). In our study population, eight patients were aged over 40
years and five patients were aged under 30 years, the mean age of the
study population was 37.56+7.41 years, correlating with the literature.

The etiology and pathogenesis of IGM remain unclear. An association
with pregnancy, lactation, a locally autoimmune process, infection,
hyperprolactinemia, and chemical reaction induced by oral contracep-
tive pills have been reported in previously published articles (10, 11).
After reviewing the literature, it is revealed that the majority of patients
are of Mediterranean (Turkey and Jordan) and Asian (Arabia, China,
and Malaysia) origin (4). Although no obvious ethnic predisposition
has been previously reported, the prevalence of IGM in specific ethnic
populations has been mentioned in several reports (5, 16). Previous
studies supported the conclusion that patients with IGM were usu-
ally parous women with a recent history of pregnancy and delivery (9,
14). In our study group, 94.6% of patients had a history of pregnancy
and one was pregnant at the time of diagnosis. It has been published
that extravasation lactational secretions may spontaneously produce a
granulomatous inflammatory response (5, 17). Also, that high serum
prolactin levels and subsequent overexcitation and lactation change
can potentially cause IGM (18). In our study population, two patients
have galactorrhea and one patient was lactating at the time of diag-

nosis.

The most common clinical symptoms of IGM include erythema,
edema, variable sized-sensitive-palpable unilateral breast mass, nipple
retraction, ulceration, discharge, and axillary lymphadenopathy (19).
The presence of a fistula tract in patients is an important clinical clue
for the referral diagnosis of IGM (20, 21). In our study, fistula was
present in approximately 20% of patients. In some studies, the fistula
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Figure 4. In the mammography of a patient asymmetrically increased
density in upper quadrant central portion of the right breast

presentation was found as 30-50% (8, 9, 22). In our study group,
axillary lymph node enlargement was observed in 37.8% of patients,
and studies have shown unilateral lymph node involvement as between

20-60% in IGM (9, 23).

To our knowledge, there is no article discussing seasonal frequency in
IGM. Most of our patients presented to the hospital and biopsied in
May and November (n=14, 37.8%), but there was no significant differ-
ence when compared with the other months. Of these two months when
the most frequent cases were seen, May corresponds to the end of spring,
and November to the end of autumn. Most of the patients presented to
hospital in autumn and spring. Only one patients diagnosis was in sum-
mer. Although there was no statistically significant difference between the
months, the distribution of months may show us seasonal proximity in
this condition and this feature may help to understand the etiopathogen-
esis of IGM. Our population was very limited, so to investigate the sea-
sonal relationship in this condition there is a need for studies with much
larger numbers of patients. We think that the evaluation of the onset of
symptoms rather than the biopsy date will lead to more accurate results.

In our study, in the USG reports of 21 (56.8%) patients, an initial
diagnosis of GM was noted. This finding shows that in more than half
of IGM cases, we can only provide an accurate pre-diagnosis approach
with the typical USG appearance features. In our study, the reason for
the high rates of accurate pre-diagnosis of IGM may be that most of
the cases apply to our clinic when the lesions are being prominent and
typical forms. If typical sonographic findings of GM such as masses
containing internal echoes connecting each other by tubular extension
and tracts extending to the skin, the pre-diagnosis can be easily per-
formed. However, GM has wide sonographic appearances that cause
a radiologic dilemma in diagnosis (23). In our study, 21.6% of our
patients were categorized as BI-RADS 4B, 4C, or 5, which show that
there was a 20% of the patient group with which we had difficulty in
pre-diagnosis. Similar to previous literature, in our study, the most
common USG features were hypoechoic mass or masses with tubular
extensions (54%), which allows us to consider the preliminary diagno-
sis of granulomatous mastitis (9, 24, 25).

In our cases, single quadrant involvement (48.6%) was the most
frequent involvement, followed by retroareoler space involvement
(43.2%). In a study that evaluated 30 patients, lesion extension to the
retroareoler space was found in 50% of patients (9). In another study
with 37 patients, retroareoler involvement was found in 66.7% of pa-
tients, and all-quadrant involvement (38.1%) was the most frequent
(22). In this study, the reason that the retroareoler area involvement
and 3 and more quadrant involvement was more frequent than our
study may be due to the population of the other study comprising
patients who had MRI for further investigations. It may also be due to
the better determination of the extent of lesions with MRI. Retroar-
eoler involvement may be related to the process and progression of
lesions. In a study, it was shown that patients with retroareoler space
involvement had poorer treatment success (26). Therefore, it may be
clinically important to document whether retroareoler site involve-
ment is present.

Although mammographic sensitivity is low due to the young age group
having a dense breast pattern, the most common mammographic find-
ing in our study was asymmetrically increased density (10/13). In pre-
vious studies, almost half of the mammograms were negative and the
most common finding was an asymmetric density, which was a non-

specific finding (9, 21, 25, 27).

There are a few studies about the MRI features of IGM, and this mo-
dality has a very limited role in discriminating malignancies from IGM
in the initial diagnosis of this condition. MRI findings have a wide
spectrum (25, 28, 29). Although NME was seen in all MRIs in one
study, in our study NME was observed in 70% of MRIs (28). Aslan
et al. (29) showed NME in 92.3% of patients, and Yilmaz et al. (22)
reported NME in 55% of patients.

One of the most striking findings of this condition in MRI was that
the kinetic curve was seen as a type 1 curve in most cases. In contrast
to our findings, Chu et al. (28) found wash-out in all of lesions. Yilmaz
et al. (22) reported that 64% of patients had type 1 enhancement,
and 36% of patients had type 2 enhancement. In MRI, enhancement
kinetics may help in distinguishing this condition from malignancies.

Although IGM is a benign condition, in our study, all lesions showed
diffusion restriction, similar to a study by Aslan et al. (29) However, in
our study, the mean ADC values were found lower than in that study.
In a study in terms of ADC values, there was no difference in IGM
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Figure 6. a, b. Diffusion restriction (ADC value: 0.90 mm?/s.10%) of granulomatous mastitis on diffusion-weighted imaging

and malignancies (25). In contrast to that study, a recent study dem-
onstrated that in non-mass enhancement without rim-enhancement,
using texture analysis in diffusion images was useful in the differentia-
tion of IGM from malignancies (30). In a study evaluating mastitis, it
was shown that ADC values could be used to classify mastitis subtypes
(31). There are conflicting MRI findings in different studies and in our

study, MRI findings were non-specific, similar to the literature.

Besides the clinical features, radiologic findings of IGM may also be

confused with malignant pathologies of the breast. The disease must

be diagnosed through a pathologic evaluation. Fine needle aspiration is
not satisfactory in distinguishing malignant and other benign inflam-
matory disorders. A core biopsy should be preferred for this purpose
(5, 7, 23). In our patient group, all patients were diagnosed after hav-
ing a core needle biopsy. A diagnostic excisional biopsy is not preferred
due to substantial scratching, loss of breast symmetry, breast deformity,

and the possibility of unhealed ulcers or sinus tract formation (7, 32).

Treatment of IGM should be initiated after the exclusion of infective

causes. It involves non-surgical management including surveillance,
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corticosteroids, and other immunosuppressive agents including metho-
trexate or azathioprine, in cases of refractory disease. If no regression is
observed during surveillance or disease becomes symptomatic, cortico-
steroids should be initiated, with gradual tapering of the dose. In cases
of recurrent disease, in addition to all non-surgical management options,
surgical excision can also be considered as an option. Although complete
response can be achieved after appropriate application of treatment strat-
egies, recurrence is common, and patients should be closely followed
(33, 34). Surgery was performed in two patients after medical treatment
due to inadequate treatment response. Only 40.6% of the patients had
radiologic follow-up records in our center, and the low rate of follow-up
may be because the majority of this patient population was aged under
40 years. In this condition, presenting with pain, deformation and fistu-
las in the breast, follow-up and treatment compliance may be low due to
the chronic course of the illness. The rate of recurrence and progression
in patients who had follow-up information was 26.6%.

The main limitation of the study is the low number of patients. An-
other important limitation of the current study is that there are no
data on how long after symptoms developed in patients the biopsy was
performed. The date of the biopsy was accepted as the date of illness.
Patients may have presented at different periods after symptoms devel-
oped, and so, the time between symptoms and biopsy may vary from
case to case. For this reason, considering the date of biopsy as the date
of disease in our study may have caused some errors and bias. Studies
with a larger series focusing on the onset of symptoms may shed light
on the IGM season relationship.

In conclusion, IGM is a rare chronic non-specific inflammatory le-
sion of the breast, which can be confused with benign and malignant
breast diseases in both clinical and radiologic aspects. To understand
the etiology of this condition better, the seasonal connection needs to
be evaluated in larger patient groups.
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