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Abstract

Purpose

Idiopathic granulomatous mastitis (IGM) is a benign inflammatory breast condition that can resemble
mastitis or malignancy clinically and radiographically. We aimed to develop a quantitative scoring
system, based off the Komen Inflammatory Breast Cancer (IBC) scoring system[1], evaluating clinical
and radiologic features to distinguish IGM from benign and malignant breast conditions.

Methods

We conducted a retrospective chart review of biopsy-proven IGM patients diagnosed from 2014 to 2025
via institutional electronic medical records. Clinical symptom onset, features, and diagnostic imaging
were analyzed. A continuous scoring scale (1-50) was created, encompassing three categories:
symptom onset, clinical features, and radiographic findings. Scores of IGM patients were compared with
those of patients diagnosed with IBC, mastitis (lactational and non-lactational), and locally advanced
breast cancer (LABC). Welch’s two-sample t-test assessed statistical differences, and Youden index
identified the optimal score threshold for predicting IGM.

Results

Among 148 IGM patients, predominantly Hispanic (56.8%) and Asian (26.7%), the mean age was 37.2
years, older than mastitis patients and younger than IBC patients. Key clinical features included pain or
painful breast mass (100%), fistula or draining wound (77.7%), erythema (94.6%), and phlegmon (87.8%).
Imaging revealed mass with collection in 84.6% and multiple masses/collections in 38.9%. The mean
IGM score (35.5) was significantly higher than scores for IBC, mastitis, and LABC groups (14.4, 18, and
15.2, respectively; p < 0.05). A score = 24.5 predicted IGM with 93% sensitivity and 95% specificity.

Conclusions

This novel scoring system provides an objective framework to differentiate IGM from similar breast
conditions, facilitating early diagnosis and guiding appropriate management.

Introduction

Granulomatous mastitis (GM) is a rare benign inflammatory breast condition that poses diagnostic and
therapeutic challenges due to its clinical and radiologic similarities to acute mastitis and breast
malignancies. ldiopathic granulomatous mastitis (IGM) is a subset of GM characterized histologically by
lobulocentric granulomatous inflammation in the breast parenchymal2]. The term IGM is used when this
granulomatous lobular inflammation is present on core biopsy and other infectious, systemic, and
malignant causes of granulomatous disease have been excluded[2, 3]. In this study, we focus on
evaluating and diagnosing IGM, defined as granulomatous mastitis without an identifiable etiology after
appropriate evaluation.
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The clinical and radiologic presentation of IGM is similar to those of locally advanced breast cancer. IGM
is commonly characterized by a unilateral breast mass with associated pain, erythema, fistulas or sinus
tracts[4]. Some patients can present with nipple retraction, enlarged axillary lymph nodes, or have
extramammary symptoms, such as fevers, arthralgias, or erythema nodosum. Common sequelae include
scarring of the skin, retraction of nipple and skin, and overall shrinkage of the entire breast[5]. The
variable and nonspecific presentation of IGM can mimic the erythema, warmth, and tenderness seen in
infectious mastitis or peau d'orange and skin thickening encountered in inflammatory breast cancer
(IBC). The presence of an ill-defined mass with overlying skin changes may similarly appear in locally
advanced breast cancer. These overlapping clinical and radiographic features frequently lead to delays in
the diagnosis of IGM and can result in inappropriate management, including unnecessary surgical
procedures or prolonged antibiotic therapy|6].

Radiologic features of IGM are also varied and nonspecific. On ultrasound, IGM can present as
parenchymal heterogeneity and/or one or multiple ill-defined hypoechoic or heterogenous masses with
tubular hypoechoic extensions connecting the dominant mass to other smaller masses|[7]. These can be
associated with fluid collections and sometimes with tubular hypoechoic extensions to the
subcutaneous tissues and skin[7]. On mammogram, focal asymmetric density is the most common
pattern found. While a diffuse increase in breast density can also be seen, this more commonly raises
the suspicion of malignancy[7]. On breast MR, IGM typically manifests as rim-enhancing masses or
clustered ring-like non mass enhancement often associated with ductal ectasia and periductal
enhancement. Recent MRI studies demonstrate that dynamic enhancement patterns and diffusion-
weighted imaging parameters of IGM overlap substantially with invasive cancers, indicating that breast
MRI has limited discriminatory value and tissue diagnosis is often needed for distinguishing IGM from
malignancy and other conditions[8].

Histopathologic analysis of core needle biopsy is essential in diagnosing IGM. It is histologically
characterized by non-caseating granulomatous inflammation centered on the breast lobules and may be
accompanied by microabscesses and suppurative necrosis but often does not have identifiable
microorganisms[5]. Though most cases of IGM are not associated with a bacterial infection, there is a
small subset of patients that have a strong correlation with a Corynebacterium infection[9]. This subtype
has been classified as cystic neutrophilic granulomatous mastitis (CNGM); histopathologic
characteristics of CNGM include lipid vacuoles within granulomas and cystic spaces lined by neutrophils
and epithelioid histiocytes[10]. Importantly, the histopathologic features of IGM may overlap with other
breast pathologies, including infective and non-infective mastitis, vasculitis, post-partum duct ectasia,
squamous metaplasia of lactiferous ducts, and systemic autoimmune granulomatous diseases, such as
sarcoidosis[11]. The presence of atypical features should prompt re-evaluation of diagnosis. Additionally,
malignant conditions may cause inflammation and granulomatous reactions in the adjacent breast
parenchyma and co-occurrence of IGM and breast carcinoma has been reported.

Current management for IGM includes intralesional steroid injections, or in more resistant cases—oral
corticosteroids, immunomodulatory agents, such as methotrexate, azathioprine, and TNF inhibitors, and
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aspirations or surgical excisions. Surgical intervention, however, should only be reserved for refractory
cases. Though options exist for the treatment of IGM, there are limited evidence-based guidelines for the
management of this condition[10].

As there are several confounding factors to diagnosing IGM, we propose a novel scoring system to offer
a standardized approach to diagnosing IGM based on clinical and radiologic features that can
distinguish it from other benign and malignant breast conditions to enhance patient stratification and
treatment planning.

Methods

A retrospective cohort study was performed for patients with biopsy-proven GM and fit the defined
criteria for IGM with histologic findings of granulomatous inflammation, and no alternative cause of
granulomatous inflammation was identified based on clinical history, imaging, or pathology. These
patients were diagnosed between January 2014 and October 2025 and were identified through
institutional electronic medical records using a structured query incorporating relevant diagnosis codes
and pathology reports. Additional cohorts of patients with definitive diagnoses of mastitis, locally
advanced breast cancer (LABC), and inflammatory breast cancer (IBC) were identified for comparison.
Comparator cohorts were identified using diagnosis codes and pathology reports for mastitis, IBC, and
LABC, and only cases with definitive pathologic confirmation of IBC and LABC and clear documentation
of mastitis were included.

Demographic and reproductive variables including age, body mass index (BMI), ethnicity, smoking status,
number of pregnancies and live births, current or prior use of birth control, and current or prior history of
breastfeeding was obtained from the EMR. Data on onset of symptoms, clinical features, and diagnostic
imaging findings were also obtained, and imaging modalities from which data was collected included
mammogram, ultrasound, and magnetic resonance imaging (MRI).

To systemize the clinical presentation of IGM, a continuous scoring system was developed and was
validated exclusively within the IGM population that met the definition criteria above. The score ranging
from 1 to 50 was based on the most frequently reported clinical features identified in the IGM cohort.
The initial structure of the scoring system was adapted from the Komen IBC diagnostic score[1] with
modifications to reflect features most relevant to IGM. The proposed IGM scoring system incorporated
three categories: onset of symptomes, clinical features, and radiographic findings (Table 1). These
variables were selected from routinely documented clinical and radiologic findings that were highly
prevalent, diagnostically informative in IGM, and consistent with published descriptions of IGM[12]. Each
variable was assigned a base score (1-3), where 1 is least specific for IGM and 3 is definitely associated
with IGM. This base score was multiplied by a priority factor (1-3) to generate a weighted score.
Features that were common and strongly associated with IGM (pain or painful breast mass, and fistula
or draining wound) received the highest weights, while nonspecific findings (nipple retraction) were given
the lowest weights. Similarly, intermediate symptom duration and imaging features, including a mass
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with associated fluid collection or multiple masses/fluid collections, were given higher weights because
they occur more frequently in IGM and help differentiate it from mastitis or malignancy.

Table 1
Idiopathic granulomatous mastitis (IGM) scoring system.
Category Feature Score Priority Weighted
Factor Score
Onset of <1 week 1 x1 1
symptoms
>1 week <3 mo 3 X2 6
4-6 mo 2 x2 4
>7 mo 1 X2 2
Clinical Features P NP
Pain or painful breast mass 3 0 x3 9
Fistula or draining wound 3 0 x3 9
Erythema 2 0 X2 4
Phlegmon 2 0 X2 4
Nipple retraction or 1T 0 X1 1
asymmetry
Imaging Findings Mass with collection 3 0 X2 6
Multiple collections or 2 0 X2 4
masses
Total Score 50

*P — Present; NP — Not Present

An IGM score was calculated for each patient with biopsy-proven IGM and compared with scores from
three comparator groups: patients diagnosed with mastitis, including both lactational and non-
lactational forms, inflammatory breast cancer (IBC), and locally advanced breast cancer (LABC) using
the same EMR query strategy. Base scores (1-3) and priority factors (1-3) were determined a priori by a
multidisciplinary team including breast surgeons, breast radiologists, and rheumatologists based on
perceived specificity for IGM and frequency within our cohort. We then examined distributions of each
feature and its association with biopsy-proven IGM versus comparator diagnoses to confirm that higher
weighted items demonstrated stronger differentiation, and we refined weights when discordance was
observed. To determine the optimal score threshold for identifying IGM, we calculated Youden's J
statistic across all possible cutoff values and selected the score that maximized combined sensitivity
and specificity.
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The treatment of IGM was then categorized and stratified by mean IGM score. Treatment modalities
included: immunomodulatory medications (methotrexate, azathioprine, adalimumab, or infliximab),
corticosteroid therapy (intralesional or oral steroids), antibiotics, aspiration or incision and drainage, and
no treatment. For treatment comparisons, Welch's two-sample t-tests were used to compare mean IGM
scores for each treatment modality with the overall IGM cohort.

Non-parametric comparisons were performed using a chi-squared test. Parametric comparisons were
performed using Welch’s two-sample t-tests. A two-sided p-value of less than 0.05 was considered
statistically significant. All statistical analysis was performed using Python (version 3.12) with SciPy
(version 1.14.1) and pandas (version 2.2.2) software.

The study was approved by the institutional review board, and the requirement for individual informed
consent was waived given the retrospective nature of the analysis.

Results

A total of 148 patients with biopsy-proven IGM were identified and compared with 6 patients with
mastitis (lactational and non-lactational), 8 patients with inflammatory breast cancer, and 5 patients with
locally advanced breast cancer (LABC). Baseline patient characteristics are summarized in Table 2.
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Table 2

Patient demographics and characteristics amongst Idiopathic Granulomatous Mastitis (IGM), mastitis,
Inflammatory Breast Cancer (IBC), and Locally Advanced Breast Cancer (LABC) cohorts. Bold is
significant at p< 0.05.

Patient characteristics IGM (n Mastitis p- IBC (n p- LABC p-
= 148) (n=6) value = 8) value (n=5) value
Age, mean (SD) 37.2 31.5(2.7) 0.002 51.5 0.02 514 0.14
(8.3) (13.6) (16.9)
BMI, mean (SD) 30.3 24.6(3.7) 0.01 27.2 012 317 0.41
(6.8) (4.9) (3.3)
Race/ White 26 0 (0) 0.59 3 0.15 1 (20) 1
(17.6) (37.5)
Ethnicity, n
(%) Hispanic 84 3 (50) 1 1 0.03 1(20) 0.19
(56.8) (12.5)
Asian 38 2(33.3)  0.64 1 068  1(20) 1
(26.7) (12.5)
Other 7(47) 1(16.7) 0.27 3 0.008 2(40)  0.03
(37.5)
No. of pregnancies, 2.3 1.3 (0.8) 0.03 2.3 0.92 1.8 0.53
mean (SD) (1.6) (2.8) (36)
Current Breast-feeding, 4(2.7) 5(83.3) < 0 (0) 1 0 (0) 1
n (%) 0.0001
History of 108 6 (100) 0.32 5 0.8 3(60)  0.89
breastfeeding, n (%) (73.0) (62.5)
Current or prior birth 93 0 (0) 0.009 5 1 4 (80) 0.72
control, n (%) (62.8) (62.5)
Current smoker, n (%) 3(2.0) 1(16.7) 0.37 0 (0) 1 0 (0) 1

Clinical and radiologic features of patients are shown in Table 3. For IGM patients, the most common
clinical features included painful breast mass (100%), fistula or draining wound (77.7%), erythema
(94.6%) and phlegmon (87.8%). On imaging, 85.1% demonstrated a mass with an associated fluid
collection while 39.2% of patients presented with multiple masses or multiple fluid collections.
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Table 3

Number of patients with clinical and radiologic features related to Idiopathic Granulomatous Mastitis
(IGM) according to the IGM scoring system. Bold is significant at p < 0.05.

Clinical and radiologic IGM, n Mastitis, n IBC, n Locally advanced breast
features (%) (%) (%) cancer, n (%)
Onset of <1 week 0 (0) 6 (100) 0 (0) 1(16.7)
symptoms
>1 week < 118 0 (0) 4 (50) 1(16.7)
3mo (79.7)
4-6 mo 14(9.5) 0(0) 2 (25) 0 (0)
>7 mo 17 0 (0) 2 (25) 3 (60)
(11.5)
Pain or painful breast mass 148 6 (100) 5(62.5) 3(60)
(100)
Fistula or draining wound 115 0 (0) 0 (0) 2 (33.3)
(77.7)
Erythema 140 6 (100) 8(100) 3 (60)
(94.6)
Phlegmon 130 5(83.3) 0 (0) 0
(87.8)
Nipple retraction or symmetry 27 0 (0) 2 (25) 2 (33.3)
(18.2)
Mass with collection 126 0 (0) 0 (0) 0 (0)
(85.1)
Multiple masses or collections 58 0 (0) 0 (0) 1(16.7)
(39.2)
Mean IGM Score (SD) 35.5 18 (2.5) 14.4 15.2 (11.5)
(6.9) (5.0)
p-value <0.0001 < 0.016
0.0001

In comparison, pain or painful breast mass and erythema were common across all groups, whereas the
presence of a fistula or draining wound was seen most in the IGM cohort (77.7%), followed by the LABC
cohort (33.3%), but not in the mastitis or IBC cohorts. On imaging, a mass with associated fluid
collection was characteristic of IGM (85.1%) but not observed in the other cohorts. Multiple masses or
fluid collections seen were uncommon in all cohorts but were the most characteristic of the IGM group
(39.2%).

The mean IGM score was significantly higher in the IGM cohort than the mastitis, IBC, and LABC cohorts
with a score of 35.5 vs 18, 14.4, and 15.2, respectively (p < 0.05). Using Youden'’s J index across all
possible score thresholds, a cutoff of 24.5 best distinguished IGM from the comparator groups, yielding
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a sensitivity of 93% and specificity of 95% (Fig. 1). The area under the receiver operating characteristic
curve (AUC) was 0.977, indicating very high discriminative ability of the model to distinguish between
patients with and without IGM.

Among the 148 patients with biopsy-proven IGM, 66.9% of patients were treated with immunomodulatory
therapy with at least one of the following: methotrexate, azathioprine, adalimumab, or infliximab. 33.8%
of patients were treated with other therapies including intralesional or oral corticosteroids (19.6%),
antibiotics with aspiration or incision and drainage (10.1%), or no treatment (3.4%) (Table 4). The IGM
score was stratified by treatment group and overall, those treated with immunomodulatory therapy had a
higher mean score of 35.9 compared to patients treated with other modalities.

Table 4

Mean IGM scores according to treatment modality in patients with Idiopathic
Granulomatous Mastitis (IGM).

Treatment modality N (%) Mean IGM score (SD)  p-value

Immunomodulatory medications 99 (66.9) 35.9(6.3) 0.64

Other 49 (33.8) 34.5 0.65

Intralesional steroids/oral steroids 29 (19.6) 35.8 (6.6) 0.82

Antibiotics/aspiration/I&D 15(10.1) 33.9(8.5) 0.49

No treatment 5(3.4) 28.8 (11.0) 0.25
Discussion

IGM is a rare, benign chronic inflammatory lesion of the breast that manifests clinically and
radiographically as palpable breast masses in young women, making it challenging to differentiate from
either mastitis or malignancy[13]. In this study, we developed a clinical quantitative scoring system
designed to differentiate IGM from other inflammatory and malignant breast conditions by integrating
clinical features, symptom onset, and imaging findings into a weighted scale. This tool aids in enhancing
the diagnosis of IGM, which is challenging as the clinical presentation of IGM can overlap with infection
and malignancy, thereby delaying appropriate treatment. The IGM score was significantly higher than
those of the other cohorts, demonstrating a distinct clinical profile in this disease process.

In this cohort, IGM demonstrated a distinct demographic profile compared with mastitis, IBC, and LABC
cohorts, suggesting several potential risk factors. Though IGM is seen globally, there is a higher racial
predilection in Latin and Asian women[7]. IGM most commonly affects women of reproductive age,
typically presenting in the mid-late thirties[4, 14] In our cohort, patients with IGM were significantly older
that those with lactational mastitis, 37 years vs 31 years, supporting the notion that IGM affects parous
women beyond the very young reproductive years. Its incidence is often higher within five years
postpartum, suggesting a strong association with recent pregnancy and lactation[14]. In our study, IGM
patients had a greater number of pregnancies than women with mastitis, reaffirming that greater parity is
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a risk factor for the occurrence of IGM[15, 16]. This may be a result of several proposed pathways
involving a repetition of lactational cycles, hormonal fluctuations and milk stasis, which can trigger
inflammatory responses, microinjury, and granuloma formation, further exacerbated by repeated
pregnancies and breastfeeding episodes, which may cause ductal damage in breast tissue[15]. In our
study, IGM was also associated with a higher BMI, implicating possible metabolic or inflammatory
pathways, which may play a factor in disease recurrence[16].

Consistent with previous reports, our findings affirm that IGM typically presents with a constellation of
inflammatory symptoms including palpable breast masses, focal tenderness, localized or regional
erythema, development of a phlegmon, and fistula or draining wounds[7]. Imaging characteristics such
as the presence of masses with collections and multifocal lesions further support the inflammatory
nature of IGM[17]. Many IGM patients develop recurrent abscesses and draining sinuses over weeks to
months, which may be confused for recurrent episodes of mastitis[12]. These clinical and radiographic
features were all common in the IGM cohort and less characteristic of the comparator groups, but by
contrast, variables such as erythema and phlegmon by themselves are not specific on their own,
reinforcing a need for a composite scoring approach. Our proposed scoring system adds value by
integrating symptom evolution, recurrence, and radiographic features that are less typical of mastitis and
malignancy.

The standard treatment strategy for IGM continues to evolve due to its rare occurrence and
heterogeneous presentation. Systemic corticosteroids are frequently first-line treatment due to the rapid
onset of anti-inflammatory and immunosuppressive effects, that can lead to complete or partial
remission[18]. Though steroids are an effective non-surgical option, steroid toxicity also poses a problem
with some studies recommending methylprednisolone 20mg for approximately 3 months resulting in a
cumulative steroid dose of 2250 mg[19]. Avascular necrosis, osteoporosis, gastrointestinal bleeding.
cardiovascular events are examples of risks associated with cumulative prednisone exposure of greater
than 430 mg[20]. Studies demonstrate that immunosuppressive agents, such as methotrexate, have
emerged as effective therapies in refractory IGM cases with remission rates up to 75%[21]. This has led
to an increasing use of immunomodulatory medications, including azathioprine, adalimumab, and
infliximab, particularly when prolonged corticosteroid use is undesirable[10]. Use of intralesional
corticosteroids have also demonstrated efficacy, with studies reporting a clinical response exceeding
90%[22].In our cohort, 66.4% of patients required treatment with immunomodulatory medications,
demonstrating refractory disease with initial therapies, including one or more of the following:
antibiotics, aspirations, intralesional or oral steroids. Lastly, surgical excision may be used in cases
refractory to medical management and may involve local excision versus mastectomy for patients with
more extensive disease[10, 23].

Despite the lack of statistically significant differences in mean IGM scores across treatment modalities,
the observed consistency of scores—ranging from 28.8 to 35.9—validates the proposed scoring system.
The lack of significance is owed to the heterogeneity in the management of IGM and the small sample
size of the cohort. However, while not statistically significant, there is a trend of increasing IGM scores
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with escalating treatment. The lower mean IGM score of 28.8 aligns with clinical observation,
emphasizing that milder cases of IGM may resolve spontaneously, while the higher scores of 35.9
warranted immunomodulatory therapy. This suggests that, beyond its primary role as a diagnostic aid,
this scoring system has the potential to be used in risk stratifying patients and identifying patients who
are more likely to benefit from early immunomodulatory therapy. The overall uniformity supports the
score’s validity as an objective diagnostic tool applicable at presentation, and even though it may not be
able to guide clinicians towards the exact modality of treatment yet, it will be able to facilitate earlier
intervention. Furthermore, prospective data could clarify how specific score thresholds guide clinicians
towards specific management pathways.

The primary intent of this scoring system is to provide a structured, quantitative framework that reflects
the characteristic clinical and imaging trajectory of IGM, rather than replace clinical judgement at a
single time point. While some features, such as fistula or draining wound, may not be fully appreciable at
the first encounter, they capture the protracted course that differentiates IGM from most cases of
mastitis and malignancy over time. In practice, the score can be calculated at initial presentation and
updated as additional information, such as symptom evolution, becomes available, thereby supporting
diagnostic refinement and longitudinal risk stratification.

This scoring system is intended for use as a point of care decision-support tool, where clinicians must
decide whether a patient’s presentation is more consistent with IGM, mastitis, or malignancy, and
whether to pursue biopsy, specialist referral, empiric treatment, or timely initiation of immunomodulatory
therapy. The IGM score was significantly higher in the IGM cohort than in the mastitis, IBC, and LABC
cohorts, and a threshold of 24.5 provided 93% sensitivity and 95% specificity, underscoring its value as
an objective tool, especially when clinical and radiologic findings are ambiguous. We do not advocate
forgoing tissue diagnosis in patients with suspicious clinical or radiologic features; rather, a high IGM
score may prompt early multi-disciplinary involvement including breast surgery, radiology, and
rheumatology and stratify patients who would benefit from additional imaging and biopsy. Because the
component variables are routinely documented, this score can be calculated at initial presentation
without additional testing or cost, making it feasible to incorporate into clinical practice.

Limitations of this study include a small single-center sample size and retrospective design. We
recognize that the comparator sample sizes are small and may not fully capture the heterogeneity of
mastitis, IBC, and LABC. Given that the base scores and priority factors in the scoring system were
determined by consensus of the study team, future validation in larger, multi-institutional cohorts and
prospective settings is warranted to confirm the clinical applicability of the scoring system.

Conclusion

Overall, IGM is a chronic inflammatory breast condition that is challenging to diagnose and has varied
management strategies. This novel scoring system combines symptom chronology, clinical
characteristics, and radiographic features to guide clinicians to more effectively identify patients with
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IGM and distinguish them from other benign and malignant diagnoses, thus supporting earlier diagnosis,
improving referral pathways, and reducing unnecessary delays in the management of this rare disease.
Our proposed scoring system demonstrated a significantly higher score for those with IGM compared to
those with mastitis or malignancy, therefore validating its utility.

Declarations

Clinical Trial number

not applicable

Competing Interests

The authors have no relevant financial or non-financial interests to disclose.

Ethics Approval

This is an observational study. The Stanford Research Ethics Committee has confirmed that no ethical
approval is required.

Funding

The authors declare that no funds, grants, or support were received during the preparation of this
manuscript.

Author Contribution

All authors contributed to the study conception and design. Material preparation, data collection, and
analysis were performed by S.M, J.S, C.Y, and J.T. The first draft of the manuscript was written by S.M
and all authors commented on previous versions of the manuscript. All authors read and approved the
final manuscript.

Acknowledgement

We thank the Stanford University Breast Surgical Oncology Department and the Department of Medicine,
Division of Immunology & Rheumatology, for their assistance with case identification and chart retrieval
for this study and for their helpful feedback during the development of the Idiopathic Granulomatous
Mastitis (IGM) scoring system.

Page 13/17



Data Availability

The data that support the findings of this study are not publicly available due to patient privacy but are
available from the corresponding author upon reasonable request.

References

1.

10.

11

12.

Jagsi R et al (2022) Inflammatory breast cancer defined: proposed common diagnostic criteria to
guide treatment and research, (in eng), Breast Cancer Res Treat, vol. 192, no. 2, pp. 235-243, Apr
10.1007/s10549-021-06434-x

. Dilaveri C, Degnim A, Lee C, DeSimone D, Moldoveanu D, Ghosh K (2024) Idiopathic Granulomatous

Mastitis, The Breast Journal, vol. no. 1, p. 6693720, 2024. https://doi.org/10.1155/2024/6693720

. Kamal RM, Hamed ST, Salem DS (2009) Classification of Inflammatory Breast Disorders and Step by

Step Diagnosis. Breast J 15(4):367-380. https://doi.org/10.1111/j.1524-4741.2009.00740.x

. Coombe RF, Hamed H (2021) An update on granulomatous mastitis: a rare and complex condition,

Br J Hosp Med (Lond), vol. 82, no. 5, pp. 1-7, May 2 10.12968/hmed.2020.0718

. Cui L, Sun C, Guo J, Zhang X, Liu S Pathological manifestations of granulomatous lobular mastitis,

(in English), Frontiers in Medicine, Review vol. Volume 11-2024, 2024-February-02 2024.
10.3389/fmed.2024.1326587

. Shanbhag NM, Ameri MA, Shanbhag SN, Anandan N, Balaraj K, Bin Sumaida A Diagnostic

Challenges and Insights Into Granulomatous Mastitis: A Systematic Review, Cureus, vol. 16, no. 12,
p. e75733,2024/12/15 2024. 10.7759/cureus.75733

. Sripathi S, Ayachit A, Bala A, Kadavigere R, Kumar S Idiopathic granulomatous mastitis: a diagnostic

dilemma for the breast radiologist. Insights into Imaging, 7, 4, pp. 523-529, 2016/08/01 2016,
10.1007/s13244-016-0497-2

. Yilmaz R et al (2016) Magnetic resonance imaging features of idiopathic granulomatous mastitis: is

there any contribution of diffusion-weighted imaging in the differential diagnosis? (in eng), Radiol
Med, vol. 121, no. 11, pp. 857-866, Nov 10.1007/s11547-016-0666-x

. Gautham | et al (2019) Cystic neutrophilic granulomatous mastitis: The Cleveland Clinic experience

with diagnosis and management. Breast J 25(1):80—85. https://doi.org/10.1111/tbj.13160

Mitchell KB et al (2026) American Society of Breast Surgeons, Society of Breast Imaging, and
College of American Pathology 2025 Guidelines for the Management of Infectious and Inflammatory
Lesions of the Breast. JAMA Surg. 10.1001/jamasurg.2026.0613

. Tuli R, O'Hara BJ, Hines J, Rosenberg AL (2007) Idiopathic granulomatous mastitis masquerading as

carcinoma of the breast: a case report and review of the literature, (in eng), Int Semin Surg Oncol, vol.
4,p.21,Jul 27 10.1186/1477-7800-4-21

Maione C et al Diagnostic techniques and multidisciplinary approach in idiopathic granulomatous
mastitis: a revision of the literature, (in eng), Acta Biomed, vol. 90, no. 1, pp. 11-15, Jan 23 2019.

Page 14/17



10.23750/abm.v90i1.6607

13. Lee JH, Oh KK, Kim EK, Kwack KS, Jung WH, Lee HK (2006) Radiologic and clinical features of
idiopathic granulomatous lobular mastitis mimicking advanced breast cancer. Yonsei Med J
47(1):78-84 Feb 28. 10.3349/ym;j.2006.47.1.78

14. Zeng Y et al (2023) Predisposing Factors for Granulomatous Lobular Mastitis: A Case-Control Study.
Int J Womens Health 15:1063-1075. 10.2147/1IJWH.S414054

15. Nguyen MH, Molland JG, Kennedy S, Gray TJ, Limaye S (2021) Idiopathic granulomatous mastitis:
case series and clinical review, (in eng), Intern Med J, vol. 51, no. 11, pp. 1791-1797, Nov
10.1111/imj.15112

16. Yilmaz TU et al (Apr 2018) Scoring Idiopathic Granulomatous Mastitis: An Effective System for
Predicting Recurrence? (in eng). Eur J Breast Health 14(2):112-116. 10.5152/ejbh.2018.3709

17. Fazzio RT, Shah SS, Sandhu NP, Glazebrook KN (2016) Idiopathic granulomatous mastitis: imaging
update and review, (in eng), Insights Imaging, vol. 7, no. 4, pp. 531-9, Aug 10.1007/s13244-016-0499-
0

18. Mizrakli T et al (2015) Corticosteroid treatment in the management of idiopathic granulomatous
mastitis to avoid unnecessary surgery, (in eng), Surg Today, vol. 45, no. 4, pp. 457 — 65, Apr
10.1007/s00595-014-0966-5

19. Tan QW, Zhang YN, Jia YP, Gou J, Lv Q, Yang XQ (Sep 2022) Methylprednisolone for idiopathic
granulomatous mastitis: a prospective observational cohort study, (in eng). Gland Surg 11(9):1538-
1545.10.21037/gs-22-484

20. Koshi EJ, Young K, Mostales JC, Vo KB, Burgess LP (2022) Complications of Corticosteroid Therapy:
A Comprehensive Literature Review, (in eng), J Pharm Technol, vol. 38, no. 6, pp. 360-367, Dec
10.1177/87551225221116266

21. Postolova A, Troxell ML, Wapnir IL, Genovese MC (Jun 1 2020) Methotrexate in the Treatment of
Idiopathic Granulomatous Mastitis, (in eng). J Rheumatol 47(6):924-927. 10.3899/jrheum.181205

22. Wijesinghe A et al The Use of Intralesional Corticosteroids in Idiopathic Granulomatous Mastitis: A
Systematic Review, (in eng). Eur J Breast Health, 20, 4, pp. 233-240, Sep 26 2024,
10.4274/ejbh.galenos.2024.2024-5-2

23. Wilson JP, Massoll N, Marshall J, Foss RM, Copeland EM, Grobmyer SR (Aug 2007) Idiopathic
granulomatous mastitis: in search of a therapeutic paradigm, (in eng). Am Surg 73(8):798-802

Figures

Page 15/17



ROC Curve

1.00- r al
_T_\‘_'Youden's Point -
Threshold = 24.5 o
Sensitivity = 0.93 L7
0.751 Specificity = 0.95 L’
, 7
> .’
> ,’
% 0.50 - 7
C y
q) Vs
N e
0.25 - e
P AUC =0.969
0.004 }
0.00 0.25 0.50 0.75 1.00
1 — Specificity
Figure 1

Determination of optimal IGM score cutoff using Youden's J statistic. Receiver operating characteristic
(ROC) analysis was performed across candidate thresholds. AUC is area under the curve.
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