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Can imaging findings predict the outcome of idiopathic 
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Background: Idiopathic granulomatous mastitis (IGM) is a chronic inflammatory condition that can mimic 
numerous benign and malignant conditions of the breast, especially infectious mastitis and inflammatory 
breast cancer. There is no consensus regarding surveillance of IGM or to monitor treatment response. We 
aimed to investigate the relationship between imaging features and clinical course of IGM at presentation 
and follow-up with disease resolution. 
Methods: Consecutive patients with clinicopathologically verified IGM who underwent imaging at our 
institution between 4.5.2010–12.14.2017 were reviewed. Imaging findings at baseline and first follow-
up were recorded. First follow-up imaging after the initial treatment was categorized as improved or not 
improved based on lesion size/extent and skin changes. Our endpoint was final disease outcome [clinical 
complete resolution or unresolved (improved with residual symptoms, or stable/worsening disease)]. Logistic 
regression analysis was performed to assess the association between imaging findings and final disease 
outcome. Fisher’s exact and Chi-square were used to assess the association of improvement seen on first 
imaging vs. clinical follow-up with final disease outcome. 
Results: We analyzed 133 lesions in 124 patients. Mean patient age was 35.8 years [standard deviation 
(SD): ±6.7 years], 96.8% were premenopausal and 94.4% Hispanic/Latino ethnicity. Baseline imaging 
findings or extent of involvement had no correlation with final disease outcome (P=0.18–0.93). Oral 
steroids (52, 39.1%) were the most common first-line treatment followed by observation alone (41, 30.8%), 
antibiotics (14, 10.5%), and combination of antibiotics and oral steroids (12, 9.0%). The median time for 
imaging follow-up was 4 months [interquartile range (IQR), 2–10 months], and clinical follow-up was  
4 months (IQR, 2–8 months). No association was found between improvement in first follow-up imaging 
and disease resolution (42.9% vs. 24.5%, P=0.06) or first clinical follow-up (36.5% vs. 25.0%, P=0.28). 
Conclusions: Imaging findings at baseline and follow-up do not correlate with final IGM outcome. 
Correlation of clinical follow-up findings is non-inferior to imaging; hence, clinical follow-up should be the 
mainstay of surveillance. 
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Introduction

Idiopathic granulomatous mastitis (IGM) is a chronic 
inflammatory condition that can mimic various benign and 
malignant conditions of the breast, especially infectious 
mastitis, and inflammatory breast cancer (1,2). It has an 
increased incidence in non-white women, especially Asian, 
Hispanic, African American and Middle Eastern ethnicity 
(1,3-5). The most common manifestation of IGM is a 
palpable painful unilateral breast mass followed by isolated 
skin induration (3-6). In up to 55% of patients with IGM, 
malignancy is the primary concern based on presentation 
and radiologic findings (7). Due to significant overlap of 
findings with breast cancer, tissue biopsy is needed in most 
cases to establish the correct diagnosis (1,3,6,8-15). 

The etiology of IGM remains unclear, however, 
pregnancy and lactation history are known to be associated 
with IGM (1,16). Hyperprolactinemia also increases the risk 
of IGM development (17,18). Although IGM is accepted to 
be a non-infectious process, an association with infection 
by Corynebacterium kroppenstedtii, which requires fastidious 
culture and prolonged antibiotic treatment, has been 
proposed (19). 

There is no standard treatment for IGM (15,20). 
Treatment options include observation alone with 
intermittent imaging follow-up, vs. administration of 
corticosteroid or methotrexate, and in more severe cases 
wide local excision or mastectomy (1,3,21). 

The prognosis of IGM is variable, ranging from a chronic 
relapsing disease in some patients to complete resolution 
in others. The variability in the prognosis also depends on 
the length of follow-up and treatment modality (22); hence, 
different recurrence and complete resolution rates have been 
reported (5–25%, 15–80%, respectively) (3,23-27).

Ultrasound (US) and mammography are the primary 
imaging modalities to establish IGM diagnosis (28). 
The most common finding on mammography is focal or 
global asymmetry (36–75%), and on US irregular tubular 
extensions (40–100%) which is not among the descriptors 
defined in the American College of Radiology Breast 
Imaging Reporting and Data System (BI-RADS) US lexicon 
(28,29). Due to the overlap of IGM imaging features with 
cancer, and lack of well-defined criteria for descriptors 
and response assessment, the role of imaging in treatment 
follow-up and surveillance of IGM is unclear. Furthermore, 
there is no consensus regarding surveillance of IGM to 
monitor treatment response. It is also unclear whether 
imaging findings at baseline or improvement at follow-up is 
associated with final disease outcome. 

We hypothesized that the clinical assessment is non-
inferior to imaging in determining disease severity or 
correlation with final prognosis. Therefore, we aimed to 
investigate the relationship between imaging features of 
IGM at baseline, as well as improvement at follow-up and 
disease prognosis, and compare them to clinical assessment 
performed at same time points. Showing lack of imaging 
benefit may help obviate unnecessary imaging and benign 
biopsies in patients with established or suspected IGM 
diagnosis. We present the following article in accordance 
with the STROBE reporting checklist (available at https://
abs.amegroups.com/article/view/10.21037/abs-22-23/rc).

Methods

Patient selection

The study was approved by the Institutional Review 
Board of The University of Texas Southwestern Medical 
Center (IRB registration number: IORG0000638) and was 
conducted in accordance with the Declaration of Helsinki 
(as revised in 2013). Informed consent was waived as this 
study is a retrospective review. We reviewed all women with 
presumed IGM diagnosis at our institution (University of 
Texas Southwestern Medical Center and Parkland Hospital, 
Dallas, TX, USA) between April 5, 2010 and December 14, 
2017. Patients with biopsy-proven diagnosis and/or clinical 
diagnosis of IGM were included in our study. For patients 
diagnosed with bilateral IGM, we collected the timing of 
involvement (metachronous vs. synchronous) and analysis 
was performed on a per breast basis.

Data collection

We collected patient age, ethnicity, parity, date of last 
childbirth, lactation status, menopausal status, biopsy 
side, biopsy method, pathology result, date of initial US 
performed and performing site [emergency department, 
primary care physician (PCP) office or breast clinic], 
initial US findings, number of weeks between patient’s 
initial clinical visit and breast imaging, initial BI-RADS 
assessment, initial US and mammography (if any) findings, 
first-line treatment modality (treatment modality after 
breast clinic encounter), if patient unresponsive to first-line 
treatment second line treatment information (treatment 
modality after first-follow up visit), date of first follow-up 
US and findings, clinical status at first follow-up (improved, 
not improved or no follow-up), results of first follow-up 
US (improved, not improved or no follow-up), and number 

https://abs.amegroups.com/article/view/10.21037/abs-22-23/rc
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of months between the first and last US. Our reference 
standard was disease prognosis, i.e., final disease outcome. 
We categorized this as: completely resolved (clinical 
complete resolution) or unresolved (i.e., either improved 
with minimal residual symptoms, or stable/worsening 
disease). Clinical improvement assessment was made based 
on physicians’ notes on electronic medical record system. 
Imaging assessment of improvement in disease severity was 
performed by two fellowship-trained breast radiologists, 
with 10–21 years of experience in breast imaging, based on 
lesion size, extent (number of breast quadrants involved) and 
skin changes. Differential diagnosis of tuberculosis, fungal 
disease, sarcoidosis, and other rheumatologic diseases, such 
as rheumatoid arthritis, and vasculitis were considered 
in our study and patient charts were reviewed for these 
etiologies. Acid fast staining was ordered in patients with 
fistula formation or other manifestations of tuberculous 
breast involvement. All remaining specimens undergo acid-
fast staining at the discretion of the pathologist.

Imaging technique

All  mammograms were  performed in  one of  the  
4 commercially available units (Dimensions, Hologic) at a 
single institution. Diagnostic mammogram consisted of a 
combination of full-field digital mammography craniocaudal 
and mediolateral oblique views and spot compression views. 

US examinations were performed and interpreted by 1 
of 7 breast imaging radiologists using 1 of 3 iU22 (Philips 
Healthcare) units with high-frequency transducers (L12-5 
and/or L17-5 linear array transducers). 

All studies were interpreted by 1 of 7 board-certified, 
breast imaging fellowship-trained radiologists with  
5–20 years of experience independently reviewed at a 
dedicated workstation (McKesson). 

Statistical analysis

Summary statistics of imaging and clinical findings with 
patient characteristics were provided in frequencies and 
percentages. In patients whose follow-up imaging was 
available, we used Fisher exact test and Chi-square test to 
assess the association of improvement seen on first imaging 
or first clinical follow-up with the final outcome. To 
compare treatment vs. observation group disease outcome, 
we used Chi-Square test. Logistic regression analysis was 
performed to assess the association between the imaging 
findings at presentation, extent of involvement, and the final 

outcome in patients with available outcome information. 
The Mann-Whitney U test was conducted to compare 
the time passed until first improvement seen in follow-up 
imaging and clinical follow-up. A P value of less than 0.05 
was statistically meaningful. When a case had missing data 
for any of the variables, we excluded that case from the 
analysis. All statistical analysis were performed using IBM 
SPSS Statistics 28.0.

Results

We identified 197 breasts in 181 women with presumed 
IGM by imaging findings during the study period. Of these, 
133/197 (67.5%) were diagnosed either based on clinical 
presentation and positive response to steroid therapy (n=13, 
9.8%) or tissue sampling (n=120, 90.2%). Remaining were 
excluded due to lack of tissue verification, tissue sampling 
that revealed a different pathology, or lack of breast 
clinic encounter after initial presentation at emergency 
department/PCP office. Excluded cases and reasons 
for exclusion are illustrated in Figure 1. Bilateral breast 
involvement was present in 9 women (3 were synchronous, 
6 metachronous). Differential diagnosis of tuberculosis, 
fungal disease, sarcoidosis, and other rheumatologic 
diseases, such as rheumatoid arthritis, and vasculitis were 
considered in our study. None of the patients had either 
a history or clinical/imaging findings to indicate breast 
involvement of a systemic granulomatous inflammation.

Mean patient age was 35.8 years [standard deviation (SD): 
±6.7 years] and 120/124 (96.8%) were premenopausal. 
Most patients (117/124, 94.4%) were of Hispanic or Latino 
ethnicity. One hundred and eight (87.1%) had a history of 
childbirth, 104 (104/108, 96.3%) were >2 years post-partum 
while 1 (1/124, 0.8%) was lactating at the time of diagnosis.

Of 133 breasts with IGM, complete disease resolution 
occurred in 44 (33.1%) (categorized as resolved), 
improvement with subclinical disease in 59 (44.4%), 
worsening disease in 18 (13.5%), (categorized as unresolved, 
n=77). In the remaining 12 (9.0%) there was no follow-up 
imaging, and the final outcome was unknown. 

Patient age, ethnicity/race, parity and menopausal status 
are outlined in Table 1. 

Baseline findings on US and mammogram

Initial presentation was to emergency department (80/133, 
60.2%), PCP (45/133, 33.8%) and breast clinic (8/133, 
6.0%). All patients were seen in the breast clinic and US 
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was performed. Of those 133, 93 (69.9%) also underwent 
mammography. Median time between patients’ initial 
encounter at hospital and breast clinic was 4 weeks 
[interquartile range (IQR), 2–7 weeks]. Overall, the 
most common finding on US was hypoechoic collection 
(101/133, 75.9%) with 53.5% (54/101) having associated 
skin involvement. Focal asymmetry (48/93, 51.6%) was 
the most common mammographic finding followed by 
global asymmetry (17/93, 18.3%), and mass (16/93,17.2%). 
Abnormal lymph node(s) on mammogram were observed in 
8/93 (8.6%). Most patients received a BI-RADS Category 4 
(76/133, 57.1%) followed by BI-RADS Category 3 (26/133, 
19.5%), BI-RADS Category 2 (26/133, 19.5%), and BI-
RADS Category 5 (3/133, 2.3%), while mammogram was 
negative in 2 [BI-RADS category 1, 2/133 (1.5%)]. Imaging 
findings at presentation are summarized in Table 2. 

First-line treatment, follow-up imaging and second line 
treatment

Of the 125 breasts which were initially evaluated either in 
the emergency department (n=80) or by PCP (n=45), 69 
(55.2%) were initially treated prior to referral to breast 
clinic. Of these, 65 (94.2%) received antibiotics and only 
4 (5.8%) received steroids. After breast clinic encounter, 
131 breasts had available first-line treatment information 
and of those 131, 56 (42.7%) received steroids, 14 (10.7%) 
received antibiotics, 7 (5.3%) underwent incision and 
drainage or surgical excision, and 41 (31.3%) were observed 
clinically. 

Follow-up US was performed in 91/133 (68.4%) breasts 
and median time to first follow-up US was 4 months 
(IQR, 2–10 months). US findings were improved in 42/91 
(46.2%) breasts vs. not improved in 49/91 (53.8%) breasts. 

Excluded (N=64):
	 Biopsy revealed breast cancer (n=3)
	 Biopsy showed another benign 

pathology (n=23):
	Abscess¥ (n=15)
	Fat necrosis (n=3)
	Fibroadenoma (n=2)
	Galactocele (n=1)
	Normal breast tissue with 

periductal inflammation (n=2)
	 Clinically assumed abscess and 

treated empirically (n=5)
	 No treatment and/or breast clinic 

encounter after initial presentation 
(n=33)

Biopsy done but 
diagnosis was made later 
with clinical presentation  

N=5

Cases with clinicopathological 
IGM diagnosis

N=133
(133 breasts in 124 women)

Cases* with suspected IGM 
N=197

(197 breasts in 181 women)

No biopsy done, 
diagnosis was made with 
clinical presentation and 

treatment response  
N=8

US guided biopsy 
N=106

Surgical biopsy
N=14

Clinical diagnosis with 
long-term follow-up and 

treatment history available 
N=13

Biopsy proven  
diagnosis of IGM¶  

N=120

Figure 1 Study population flow diagram. *, each case represents a single breast. At the beginning, 16 women had bilateral involvement; ¥, 
signs consistent with abscess formation identified on pathology. Microbiology was done in 5/15 (33.3%), only 2/5 (40.0%) was confirmed by 
microbiology; ¶, one lesion was biopsied in each case. US, ultrasound; IGM, idiopathic granulomatous mastitis.
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All patients with follow-up US also had clinical follow-
up and median time to first follow-up was 4 months 
(IQR, 2–8 months). Of the 91 patients 63 (69.2%) showed 
clinical improvement and 28 (30.8%) showed no clinical 
improvement. Median time between follow-up US and 
clinical follow-up was 1 week (IQR, 0–6 weeks). 

Of the 133 breasts, 130 (97.7%) were also followed in 
the breast clinic. While 91/130 (70.0%) showed clinical 
improvement, 39/130 (30.0%) did not improve clinically. 
In breasts with imaging follow-up, the first improvement 
in disease findings was identified at a median of 6 months 
with US (IQR, 2.0–7.5 months) vs. 4 months clinically (IQR, 
2.0–10.5 months) (P=0.25). 

Table 1 Age, ethnicity/race, parity, and menopausal status in 124 
women with idiopathic granulomatous mastitis

Clinical variables Number of patients (%)

Mean age (± SD) (years) 35.8 (±6.7)

Ethnicity/race

Hispanic or Latino 117 (94.4)

African-American 4 (3.2)

Non-Hispanic White 2 (1.6)

Native American 1 (0.8)

Menopausal status

Premenopausal 120 (96.8)

Postmenopausal 2 (1.6)

Unknown 2 (1.6)

Parity

Remote‡ 104 (83.9)

Recent childbirth 4 (3.2)

Pregnant 10 (8.1)

Nulliparous 6 (4.8)

Total 124 (100.0)
‡, >2 years passed since childbirth. SD, standard deviation.

Table 2 Summary of biopsy method and imaging findings in 124 
women (133 breasts) on initial presentation 

Biopsy method and imaging findings Number (%)

Laterality

Left 69 (51.9)

Right 64 (48.1)

Biopsy method

Ultrasound guided core biopsy 111 (83.5)

Surgical excision 14 (10.5)

No biopsy 8 (6.0)

Ultrasound findings at ED presentation

Hypoechoic collection only 24 (18.0)

Hypoechoic collection + skin involvement* 22 (16.5)

Hypoechoic mass 5 (3.8)

Skin involvement only 3 (2.3)

No imaging findings 8 (6.0)

No imaging performed in ED¥ 71 (53.4)

Table 2 (continued)

Table 2 (continued)

Biopsy method and imaging findings Number (%)

Mammogram findings

Focal asymmetry 48 (36.1)

Global asymmetry 17 (12.8)

Mass 16 (12.0)

Nipple retraction 2 (1.5)

Amorphous calcifications 2 (1.5)

Skin thickening 1 (0.8)

No mammographic abnormalities 7 (5.3)

No mammogram 40 (30.0)

Ultrasound findings

Hypoechoic collection 101 (75.9)

Skin involvement* 54 (40.6)

Drainable fluid collection 26 (19.5)

Isolated mass 27 (20.3)

Subareolar involvement 48 (36.1)

Number of quadrants involved

1 103 (77.4)

2 22 (16.5)

≥3 8 (6.1)

Total 133 (100.0)

*, skin involvement is defined as skin thickening, fistula 
formation, and/or intradermal collection; ¥, 53/71 (74.7%) did not 
present to ED at first encounter. 45/53 (84.9%) were first seen 
by a primary care physician and 8/53 (15.1%) at breast clinic. 
ED, emergency department.
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Second line treatment choice in patients with follow-up 
US (91/133, 68.4%) is presented in Table S1.

US-guided aspiration was performed in 24 (18.0%) cases. 
Of these, 3 (12.5%) showed progressive disease course,  
1 (4.2%) showed complete resolution and the remaining 
20 (83.3%) improved with minimal residual symptoms. Of 
note, only 1 out of 24 (4.2%) received US-guided aspiration 
and observation alone (both first and second line) resulting 
in improvement with minimal residual symptoms.

Overall, the treatment group (n=100) (patients treated 
with at least one treatment modality, either first or second 
line) had more US studies performed (median, 3; IQR, 
2.0–5.0) than the observation group (n=33) (median, 2; IQR, 
1.0–2.5) (P<0.001). No difference was seen in final disease 
outcome (resolved vs. unresolved) between observation and 
treatment group (46.2% vs. 33.2% resolved respectively, 
P=0.24). Similarly, no difference was seen in follow-up US 
result (improved vs. not improved) between observation and 
treatment group (61.5% vs. 43.6% respectively, P=0.23).

Association of imaging findings vs. clinical follow-up 
findings with disease outcome

Time between first breast center US and final disease 
outcome evaluation varied between patients (median, 
12 months; IQR, 2–32 months). We did not find any 
association between baseline imaging features and final 
disease outcome (resolved vs. unresolved) (P=0.18–0.93) 
(Table 3). 

Overall, there was no association between initial 
improvement in imaging and/or clinical findings at first 
follow-up (improved vs. not improved) and eventual disease 
resolution (42.9% vs. 24.5%, P=0.06; 36.5% vs. 25.0%, 
P=0.28; respectively). In addition, no association was 
shown in the first 6 months (25.0% vs. 21.7%; P=1.00),  
9 months (23.1% vs. 25.9%; P=1.00) and 12 months (26.1% 
vs. 24.1%; P=0.87) between improvement in imaging 
and disease outcome. Similarly, clinical improvement at 
first follow-up was not associated with disease outcome 
(improved vs. not improved 6 months, 26.3% vs. 23.8%, 
P=0.83; 9 months, 29.8% vs. 25.0%, P=0.67; 12 months, 
30.0% vs. 26.9%, P=0.78) (see Table 4). An example of a 
refractory case, despite initial improvement on follow-up 
imaging, is provided in Figure 2.

Discussion

In our study, IGM outcome could not be predicted on 

follow-up US imaging findings. Our findings indicate that 
follow-up US imaging in IGM was not helpful to predict 
the disease outcome, and US follow-up was not superior to 
clinical follow-up. In our study group, median time to first 
follow-up US was 4 months (IQR, 2–10 months) with a 
wide range of 0–68 months consistent with the waxing and 
waning nature of the disease, which likely contributes to the 
irregular follow-up in patients with IGM. 

Additionally, there was no statistically significant 
difference in between the time interval between treatment 
and improvement in imaging findings compared to the 
time interval between treatment and clinical improvement 
(median, 6 months; IQR, 2.0–7.5 months vs. median,  
4 months; IQR, 2.0–10.5 months, respectively; P=0.25). 
Because of this, imaging follow-up does not offer any clear 
advantages over clinical follow-up with respect to assessing 
treatment response. 

Some authors proposed breast exam and annual 
mammography with US every 3–6 months after the acute 
episode until complete resolution of clinical symptoms 
(6,7). This approach yields multiple imaging studies and 
procedures throughout its clinical course, utilizing resources 
without clear benefit. Our findings are not consistent with 
such protocol. In our study, US was routinely ordered in 
most patients regardless of timing of clinical follow-up and 
many times prior to clinical evaluation after completion of a 
course of medical treatment. Due to the protracted disease 
course, we believe clinical follow-up was more influential in 
the decision to further treat these patients.

We analyzed the association of baseline US imaging 
features such as intradermal collection, skin involvement, 
drainable fluid collection, subareolar involvement and 
fistula to skin with final disease outcome. Baseline imaging 
features were not found to be successful in anticipating the 
disease outcome. To our best knowledge, our study is the 
first one to investigate this relationship.

IGM has a higher incidence in non-white people, 
especially Asian, Hispanic, and Middle Eastern ethnicity 
(1,8,24,30). Some authors suggested that the increased 
reporting of IGM in developing countries such as Jordan, 
Turkey, Arabia, China, etc. is due to under diagnosis of 
tuberculous mastitis in these countries (11,12). Two studies 
from the United States demonstrated predisposition in 
Hispanic or Latino patients (9,24), though neither of these 
studies were able to present clinical evident reason for 
this susceptibility. Similarly, the majority of our patients 
(117/124, 94.4%) were Hispanic or Latino, without history 
of tuberculosis per chart review.

https://cdn.amegroups.cn/static/public/ABS-22-23-Supplementary.pdf
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Due to the nonspecific clinical manifestations and 
imaging findings of IGM, the diagnosis is usually based on 
the presence of specific histopathologic findings when other 
etiologies of granulomatous breast disease have been ruled 
out (1,12,31). In our study, we did not find any remarkable 
association with other etiologies such as histoplasmosis, 
sarcoidosis, rheumatoid arthritis or vasculitis. Furthermore, 
any aspirates obtained from fluid collections in the 
suspected IGM population from this time period were often 

sent for routine cultures including acid-fast bacteria and 
fungal to exclude infections before initiating steroid therapy. 
No cases of tuberculosis were reported. 

Tissue biopsy is needed in many IGM patients to 
establish the diagnosis and rule out bacterial abscess prior 
to starting steroid treatment. Additionally, many imaging 
findings of IGM overlap with those of breast cancer 
(3,6,25). It is not known if the insult to the breast tissue 
caused by performing biopsy creates an inflammatory 

Table 3 Association of baseline ultrasound imaging features with final disease outcome in 121 patients

Lesion characteristics
Final disease outcome, n (%)

Resolved (n=44) Unresolved (n=77) P value*

Hypoechoic collection 0.32

Yes 32 (34.0) 62 (66.0)

No 12 (44.4) 15 (55.6)

Intradermal collection 0.19

Yes 12 (44.4) 15 (55.6)

No 32 (34.0) 62 (66.0)

Skin involvement† 0.69

Yes 18 (35.3) 33 (64.7)

No 26 (37.1) 44 (62.9)

Drainable fluid collection 0.24

Yes 7 (28.0) 18 (72.0)

No 37 (38.5) 59 (61.5)

Mass 0.78

Yes 10 (47.6) 11 (52.4)

No 34 (34.0) 66 (66.0)

Subareolar involvement 0.93

Yes 18 (40.0) 27 (60.0)

No 26 (34.2) 50 (65.8)

Fistula to skin 0.42

Yes 1 (16.7) 5 (83.3)

No 43 (37.4) 72 (62.6)

Number of quadrants involved 0.18

1 1 (33.3) 2 (66.7)

2 29 (32.2) 61 (67.8)

≥3 14 (50.0) 14 (50.0)
†, skin involvement is defined as skin thickening, fistula formation, and/or intradermal collection; *, P values were calculated using the Wald 
test.
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environment and causes a flare in IGM (28). In our study, 
of 13 (9.8%) breasts diagnosed based on clinical course 
and treatment response, 5 did receive a biopsy yielding 
inflammation, inconclusive for IGM therefore delaying the 
IGM diagnosis. Overall, only 8 (8/133, 6.0%) breasts were 

not biopsied when diagnosed, and the final outcome in all 
of them (8/8, 100%) were “unresolved”. The remaining 
125 (94.0%) breasts were biopsied, and the final outcome 
was unresolved in 69 (55.2%), resolved in 44 (35.2%), and 
unknown in 12 (9.6%). Since only 6.0% (8/133) of our 

Table 4 Association of improvement in imaging findings vs. clinical exam with final disease outcome

Follow-up
Final disease outcome, n (%)

Resolved Unresolved P value

0–6 months

Imaging 1.00*

Improved 2 (25.0) 6 (75.0)

Not improved 5 (21.7) 18 (78.3)

Clinical 0.83**

Improved 10 (26.3) 28 (73.7)

Not improved 5 (23.8) 16 (76.2)

0–9 months

Imaging 1.00*

Improved 3 (23.1) 10 (76.9)

Not improved 7 (25.9) 20 (74.1)

Clinical 0.67**

Improved 14 (29.8) 33 (70.2)

Not improved 6 (25.0) 18 (75.0)

0–12 months

Imaging 0.87**

Improved 6 (26.1) 17 (73.9)

Not improved 7 (24.1) 22 (75.9)

Clinical 0.78**

Improved 15 (30.0) 35 (70.0)

Not improved 7 (26.9) 19 (73.1)

All follow-up

Imaging 0.06**

Improved 18 (42.9) 24 (57.1)

Not improved 12 (24.5) 37 (75.5)

Clinical 0.28**

Improved 23 (36.5) 40 (63.5)

Not improved 7 (25.0) 21 (75.0)

Denominators are variable due to analyzing different time frames. *, P values were calculated using the Fisher exact test; **, P values were 
calculated using the Chi-Square test.
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Figure 2 A 38-year-old woman with protracted course of IGM. The patient presented with waxing and waning right breast pain and lump 
for 2 months, refractory to antibiotic treatment. (A) Diagnostic mammography craniocaudal spot compression view demonstrates focal 
skin thickening (arrow) and an oval circumscribed mass (arrowhead) in the medial right breast. (B) Ultrasound showed multiple hypoechoic 
collections (arrow) with fistula track (arrowhead) extending to an intradermal collection (double arrows) in the thickened skin. These 
findings are most consistent with IGM. The patient was given a BI-RADS 3 and referred to the surgical breast clinic for treatment with 
recommendation for follow-up ultrasound in 6 months. The surgeon’s physical exam recorded a tender mass in the upper inner quadrant 
of her right breast without erythema or draining sinus. A second, 10-day course of antibiotics (cephalexin) was prescribed. (C) Follow-up 
ultrasound 30 days later showed interval decreased size of the hypoechoic collections in the 2:00 breast (arrow) and skin (arrowhead). (D) 
Subsequent follow-up imaging 2 months from initial presentation, showed a new oval mass at 2:00 (arrow) with indistinct margins (asterisks). 
Despite showing no clinical improvement on an initial course of oral steroids, she was prescribed a second course of oral steroids. (E) At 
3-month follow-up ultrasound, a new hypoechoic mass (arrow) was seen in the 7:00 breast. A suspicious BI-RADS 4 assessment was given 
and ultrasound guided aspiration vs. core biopsy was recommended. (F) Histopathology of the ultrasound guided core biopsy specimen 
(hematoxylin-eosin stain, ×20) demonstrates infiltration by lymphocytes, plasma cells and a clear vacuole surrounded by a cuff of neutrophils, 
which is rimmed by epithelioid histiocytes (granuloma), consistent with idiopathic granulomatous mastitis. The culture of the breast aspirate 
showed light growth of anaerobic gram-positive rods. Despite multiple courses of antibiotics and oral steroids, the patient opted to undergo 
surgical excision, a year after her initial presentation due to ongoing pain and discomfort. No further follow-up was performed. IGM, 
idiopathic granulomatous mastitis; BI-RADS, the Breast Imaging Reporting and Data System.
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cases were not biopsied, comparing the outcome of the two 
groups (biopsied vs. not biopsied) was not meaningful in our 
study.

The treatment of IGM remains controversial. A recent 
meta-analysis compared effectiveness of different treatment 
modalities based on observed recurrence rates (22). It was 
found that combining oral steroid therapy and surgery 
may result in a lower rate of recurrence. However, both 
surgery and steroid therapy have their own side effects. 
Prolonged exposure to corticosteroids predisposes patients 
to known side effects of the medication such as infectious 
disease exacerbation, glucose intolerance, weight gain, 
and hypertension. Repeated needle biopsies, aspirations, 
and surgeries can lead to cutaneous fistula formation at 
the needle sites, scarring, and disfigurement. Therefore, 
at our institution, US-guided aspiration is not used for 
treatment, but is reserved for symptomatic relief if a large 
collection was identified by US. In our study, observation 
vs. corticosteroids as first-line treatment choice was not 
associated with the final disease resolution. While this 
was not the primary aim of our study, most of our patients 
either received oral steroid treatment (52/133, 39.1%) or 
clinical observation (41/133, 30.8%) while surgical excision 
was employed only in 5 (3.8%) patients as initial treatment. 

Our study has some limitations. Retrospective study 
design introduces bias. All our analyses were performed 
on a per breast basis due to presence of different clinical 
course and/or diagnosis time in contralateral breasts in 
the same patient. Thirteen (9.8%) cases did not receive 
biopsy verification of IGM. However, all received steroid 
therapy and 2 years of follow-up that showed either 
permanent resolution (5/13, 38.5%) or improvement with 
minimal residual disease (8/13, 61.5%). Hence, authors felt 
comfortable including these patients within the data cohort. 
In fact, our findings suggest that initial imaging features 
consistent with IGM combined with failure to respond 
to antibiotics in a young pre-menopausal patient may be 
sufficient to initiate steroid treatment as second line therapy. 
The limited number of patients and the lack of follow-
up US in some patients decreases the statistical power of 
our analysis. Furthermore, it is challenging to interpret 
available data due to IGM’s variable time course and the 
often relapsing-remitting clinical course of chronic cases. 
IGM is an uncommon disease. Thus, our single-center 
data consisting of largely pathologically proven IGM, and 
available long-term clinical and imaging follow-up is likely a 
representative of cross section of the disease course. While 
our study is the first one to investigate the relationship 

between the outcome of IGM and imaging findings, further 
studies with larger datasets are needed to better understand 
this.

Conclusions

Imaging findings at baseline and follow-up do not have a 
strong correlation with final IGM outcome. Correlation 
of clinical follow-up findings are non-inferior to imaging, 
hence clinical follow-up in surveillance is similar to imaging, 
therefore practitioners should utilize imaging judiciously in 
a cost-effective manner. 
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Supplementary

Table S1 First-line and second line treatment modalities in 124 patients (133 breast)

Treatment modalities Number (%)

First-line treatment after breast clinic evaluation

Antibiotic† 14 (10.5)

Steroids‡ 56 (42.1)

Antibiotics + steroids 12 (9.0)

Surgical excision or I/D§ 7 (5.3)

Observation 41 (30.8)

Other¶ 3 (2.3)

Second line treatment after first follow-up

Antibiotics¥ 9 (6.8)

Methotrexate 1 (0.8)

Observation 44 (33.1)

Steroids 32 (24.1)

Surgical excision or I/D* 5 (3.8)

No follow-up ultrasound 42 (31.6)

Total 133 (100.0)
†, 4/14 (28.6%) were treated with both antibiotics and incision and drainage; ‡, 4/56 (7.1%) were treated only with topical steroids; §, 2/7 
(28.6%) were only treated with incision and drainage. 1 of the remaining 5 patients (1/5, 20%) was only treated with surgical excision. 
3/5 (60.0%) were treated with surgical excision and steroids. Likewise, 1/5 (20%) was also treated with antibiotics in addition to surgical 
excision; ¶, other includes, two patients who were lost to follow-up and one patient who was treated with antibiotics, steroids, and incision 
and drainage; ¥, 7/9 used steroids in addition to antibiotics; *, 1/5 was treated with only incision and drainage. I/D, incision and drainage.


