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Abstract
Purpose Idiopathic granulomatous mastitis is a rare relapsing benign inflammatory breast disease with unknown etiology. Its 
clinical features and imaging signs may mimic inflammatory breast cancer or some other inflammatory breast disease. This 
may interfere with correct and timely diagnosis and thus impose an additional burden on the costs of diagnosis and therapy, 
as well as patient anxiety. We aimed to characterize the imaging findings of this disease and introduce two new imaging signs.
Materials and methods This prospective study examined 36 patients with imaging and a clinical diagnosis of mastitis granu-
lomatosis who were untreated and then confirmed by pathology. Demographic information, clinical data, imaging findings, 
and signs were recorded.
Results The age range of the patients was 22–60 years with an average of 36 years. Most of the patients (78%) were at 
reproductive age. None of the patients had a family history of granulomatous mastitis. Most patients with granulomatous 
mastitis (89%) lived in regions with low socioeconomic status. For most patients, sonography indicated a heterogeneous 
hypoechoic mass with irregular shape and ill-defined margin (26 cases; 72.2%). Focal asymmetry (36%) and obscured 
mass (36%) were the most common mammographic findings. Two signs of duct ectasia containing secretion and high-flow 
pseudocyst appearance were described.
Conclusion Mammographic and ultrasound findings can highly suggest a diagnosis of granulomatous mastitis in an appro-
priate clinical context.

Keywords Granulomatous mastitis · Breast mass · Inflammatory cancer · Mastitis

Introduction

Idiopathic granulomatous mastitis (IGM) is a rare relapsing 
benign inflammatory breast disease that was described first 
by Kessler and Wolloch in 1972 [1]. The condition is called 
granulomatous lobular mastitis or non-puerperal mastitis [2]. 
Its etiology is unknown. One proposed mechanism involves 
a localized inflammatory response to leakage of protein and 
lipid-rich secretions or milk from the duct. Other potential 

etiologies include the autoimmune disease, oral contracep-
tive (OCP), unknown organisms, breast trauma, diabetes, 
cigarette smoking, galactorrhea, hyperprolactinemia, and 
alpha-1 antitrypsin deficiency [2–4]. There is a strong cor-
relation between IGM and the history of pregnancy and lac-
tation, with more patients having a pregnancy within 5 years 
before diagnosis [2].

Because of the diverse histopathologic features, radio-
logical manifestations of IGM are both non-specific and 
different, but radiologists can suggest a diagnosis in appro-
priate clinical settings [1, 2]. Generally, granulomatous 
mastitis involves an inflammatory process of the breast that 
can mimic an inflammatory cancer or abscess [3]. Since the 
disease can mimic both clinically and radiologically breast 
cancer, there may be delays in obtaining correct and timely 
diagnoses. This can impose additional burdens in terms of 
diagnostic and therapeutic costs, as well as cause anxiety 
and concern for the patient. Therefore, correct and timely 
diagnosis of the disease is necessary.
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It seems that IGM should be considered as an important 
item in the differential diagnosis of breast cancer to prevent 
extensive surgical excisions, at least in the referral centers. 
The diagnosis is based on the histological pattern and ruling 
out other granulomatous reactions, such as tuberculosis, sar-
coidosis, granulomatosis with polyangiitis (formerly known 
as Wegener granulomatosis), fungal infections, and benign 
inflammatory lesions [2]. The diagnosis can be confirmed 
with a needle biopsy, which is much more accurate than 
fine needle aspiration (FNA) [2]. There is a low prevalence 
of granulomatous mastitis in Western countries, but a few 
other countries have a higher prevalence [2, 5, 6]. In this 
study, we present the imaging findings of a relatively large 
series of patients.

Materials and methods

This prospective study was approved by the institutional 
review board. The study included patients with imaging 
and a clinical diagnosis of untreated mastitis and a con-
firmed pathology of mastitis granulomatosis. Patients were 
excluded if they had a history of any other previous breast 
disease, biopsy, surgery, or chemotherapy. Cases were also 
excluded if they had any other type of mastitis, such as those 
related to infection, autoimmunity, and trauma. Ultimately, 
36 subjects were included, and after explaining the research 
project to them, a predesigned written consent form was 
signed by all included cases.

Demographic information about the patients were 
recorded in the embedded forms, including age, educa-
tional level, marital status, type of residence, family history 
of similar diseases, history of breast cancer in first-degree 
relatives, history of pregnancy, duration of breastfeeding, 
history of hormonal use, and clinical complaints. Based 
on the clinician’s request, sonography was performed for 
all patients, and mammography was obtained for some of 
them who were 40 years old or beyond if they consented to 
undergo the procedure. Grayscale and color Doppler ultra-
sound was performed with a 9–12-MHz linear probe using 
an Esaote lab machine. The mammographic findings were 
obtained through digital images with a fully digital Hologic 
mammography device.

We collected and recorded ultrasound imaging findings, 
including the lesion’s location, shape, echo, margin, associ-
ated findings, axillary region, and BI-RADS results [7]. The 
mammographic findings of the location of the lesion, its 
shape, and BI-RADS were also recorded. All patients had a 
14-gauge core needle biopsy. The pathology of these patients 
was followed up and recorded. In cases of any clinical sus-
picion of tuberculosis, a TB PCR test was also requested 
and carried out.

Results

The age range of patients was 22–60 years old with an 
average of 36 years. The majority were 30–40 years old 
(about 60%). All 36 patients underwent ultrasound, and 
11 patients had mammographies. The pathologies of all 
the cases were confirmed by core needle biopsy. None of 
the patients had a history of collagen vascular disease, 
autoimmune disease, or diabetes.

All except one of the 36 patients were married. Most 
of the patients (78%) were at reproductive age and under 
40 years old. None of the patients had a family history of 
granulomatous mastitis, and only one of them had a family 
history of breast cancer in one of their first-degree rela-
tives. The classification of the patients with granulomatous 
mastitis based on educational levels is shown in Table 1.

Most patients with granulomatous mastitis (89%) lived 
in downstream areas, the suburbs of the capital city, or 
small towns around the capital city. Only 11% (4 people) 
were living within the capital city or other big cities. The 
classification of patients with granulomatous mastitis 
based on residence is shown in Table 2.

All participants except for one woman had a history of 
pregnancy (1–6 pregnancies with an average of 2). Except 
for three cases, all patients had a history of lactation with 
an average of 3–4 years. Two people were diagnosed with 
granulomatous mastitis during the lactation period, and 

Table 1  Classification of patients with granulomatous mastitis 
regarding their education

Address Frequency Percent Percent

Educational level
 1. Under diploma 17 47.22 91.7
 2. Diploma and associate degree 16 44.44
 3. Bachelor’s and Master’s degrees 3 8.3 8.3
 4. PhD and higher 0 0

36 100

Table 2  Classification of patients with granulomatous mastitis refer-
ring to Breast Clinic of Imam Khomeini Hospital based on their resi-
dence

Address Frequency Percent Percent

1. Capital city 3 8.3 11.2
2. Other big cities 1 2.8
3. Outskirt of capital city 6 16.7 88.8
4. Suburb 15 41.7
5. Small towns around the 

capital city
11 30.6

36 100



63Journal of Ultrasound (2020) 23:61–68 

1 3

the rest of the patients showed symptoms after the end 
of the lactation period. Furthermore, 56% of patients (20 
out of 36) had a history of oral contraceptive intake, of 
which 10 had a history of taking hormones for less than 
5 months, while 10 people took them for over 5 months.

The most common clinical complaints were palpable 
mass (75%) and mastalgia (73%). Other clinical com-
plaints were reported as skin changes, fistulization, fever, 
and nipple inversion. The duration of patients’ symptoms 
was 1 week to 3 months before the imaging. In only two 
cases, both breasts were involved, while 94% had only one 
breast involved. Among the rest of the cases, 19 (53%) 
involved the left breast, and 15 cases (47%) involved the 
right breast.

Only five cases were in a retroareolar location or had 
retroareolar extension. The rest of the lesions were located 
in the peripheral part of the breast. The patients’ imaging 
was reported according to the Breast Imaging Reporting 
and Data System (BI-RADS) lexicon version 5 from the 
American College of Radiology (ACR) [6]. Most of the 
cases (80%) showed a mass in ultrasound. About 92% of the 
lesions (33 cases) had an irregular shape with an ill-defined 
or indistinct margin, while only 8% (3 people) had an oval 
shape with a circumscribed margin. Except for one case, all 
the lesions (97%) had a heterogeneous hypoechoic pattern.

Ultrasound findings showed a heterogeneous hypoechoic 
mass with irregular shape and an ill-defined margin in 26 
cases (72.2%), while non-mass shape lesions occurred in 
seven cases (19.4%), and a heterogeneous hypoechoic 
mass with an oval and circumscribed shape occurred in 
three cases (8.3%). Of the 36 patients, 50% (18 patients) 
had a tubular extension, connecting tracts, and tunneling 
around the lesions. Fluid collection and floating debris were 
observed in 27.8% of the lesions (10 people). The presence 
of anechoic cystic components in the lesions was observed in 
only five cases (13.9%), while 30 cases (83.3%) had signifi-
cant hypoechoic area with pseudocystic appearance. Ductal 
ectasia was reported in 9 of the 36 patients, of which 6 had 
it on the same side, 2 had it on both sides, and 1 had it on 
only the opposite side.

Color Doppler ultrasound was performed for all patients 
as part of sonography. In all cases, increased vascular struc-
tures were observed (both arterial and venous structures). 
Interestingly, even completely hypoechoic areas (with pseu-
docyst appearance) all had flow in simultaneous ultrasound. 
An increase in skin thickness was observed in 17% of the 
patients (6 cases), ultrasound indicated edema in 17% (6 
cases) of the cases, and lymph nodes with a thick cortex 
occurred in 33% (12 patients). Of the 36 patients with ultra-
sound, 50% of the cases (18 patients) were classified as BI-
RADS 4a, 22% (8 patients) were classified as BI-RADS 4, 
nearly 3% (1 patient) was classified as BI-RADS 4b, and 
25% (9 patients) were classified as BI-RADS 3.

There were 11 patients who underwent mammography, 
and the findings are shown in Table 3. No evidence of sus-
picious microcalcifications was observed. Routine follow-
up was recommended for the two patients classified as 
BI-RADS 1. This was because of dense breast tissue and 
overlapping tissue that obscured the lesions. Biopsy was 
recommended for the nine with BI-RADS 4a.

Most patients with retroareolar involvement were under 
30 years of age, while cases over 30 years of age had periph-
eral lesions, and this relationship was statistically significant 
(P = 0.029). In addition, 27 people (75%) had an involvement 
of 1–3 quadrants, 5 patients (14%) had retroareolar lesions, 
and 4 (11%) had disseminated lesions in the breast. In 
patients with more pregnancies (> 3), a greater percentage of 
the lesions had cystic components, while patients with fewer 
pregnancies had a lower percentage of cystic components, 
and this difference was statistically significant (P = 0.021). 
The majority of patients showing significant edema in breast 
ultrasound were under 30 years of age, while most cases 
without significant edema were over 30 years of age, and this 
difference was statistically significant (P = 0.020). Figures 1 
and 2 show various imaging features of the patients with a 
diagnosis of mastitis granulomatosis.

Discussion

There are various inflammatory diseases of the breast, which 
include puerperal mastitis, fat necrosis, breast infarction, 
plasma cell mastitis, collagen vascular disease, autoimmune, 
tuberculosis, and diabetic mastopathy. Granulomatous lobu-
lar mastitis is a rare, benign, inflammatory chronic disease of 
unclear etiology. According to the literature, it seems that the 
condition is more common in some countries in the Middle 
East, such as Iran and Turkey [5, 6, 8]. In various studies, 
the average age was 32–34 years, and most patients were at 
child-bearing age [2]. In our study, most patients (about 78%) 
were also at reproductive age and under 40 years of age. This 
contrasts with the higher mean age in cases of inflamma-
tory breast carcinoma (with an average of 58 years), which 
is important to exclude in differential diagnosis [2].

All except for one case had a history of pregnancy, and 
all except for three cases had a history of lactation with an 
average for 3–4 years. This supports the strong relationship 
between granulomatous mastitis and the history of pregnancy 
and lactation, and the etiologic role of these factors has been 
highlighted [2, 9]. Only two people were diagnosed with 
granulomatous mastitis during the lactation period, and the 
rest showed symptoms after the end of lactation. According 
to most studies, the presentation of granulomatous mastitis 
during pregnancy and lactation is uncommon, and most IGM 
patients have symptoms at least 6 months to 2 years after 
lactation [2]. Approximately, 56% (20 of 36 patients) had a 
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history of oral contraceptive use. This relationship may sup-
port the hypothesis that hormonal agents are one of the risk 
factors for IGM disease. However, in the study by Mehmet 
et al. only one patient had used oral contraceptives, and in 
studies by Ozel et al. and Neel et al., no patients had used 
them before [8, 10, 11]. None of the patients had a family 
history of granulomatous mastitis, and only one of them had 
a family history of breast cancer in one of their first-degree 
relatives. These findings are similar to those of previous stud-
ies, which did not show any genetic trends [2, 3, 5].

Most of the patients (about 92%) had lower levels of liter-
acy and lower education (associate degree and lower). Most 

Table 3  Ultrasonographic findings of patients with granulomatous 
mastitis in this study

Frequency Percent

Breast R/L
 L 19 52.8
 L&R 2 5.6
 R 15 41.7

Location
 Retroareolar 5 13.9
 1–3 quad 27 75
 Diffuse 4 11.1

Mass/non-mass
 Mass 29 80.6
 Non-mass 7 19.4

Shape
 Irregular 33 91.7
 Oval/round 3 8.3

Echo
 Hypoecho (+/− heterogenous) 35 97.2
 Echogen (+/− heterogenous) 1 2.8

Border
 Ill defined/indistinct 33 91.7
 Circumscribed 3 8.3
 Speculated 0 0

Tunelling under skin
 Yes 18 50.0
 No 18 50.0

Cystic component
 No 31 86.1
 Yes 5 13.9

Floating debri
 No 26 72.2
 Yes 10 27.8

Ductal ectasia with secretion
 Yes ipsilateral 6 16.7
 Only controlateral 1 2.8
 Bilateral 2 5.6
 No 27 75

Skin thickening
 Yes 6 16.7
 No 30 83.3

Edema
 Yes 6 16.7
 No 30 83.3

Thick cortex axillary LN
 Yes 12 33.3
 No 24 66.7

BI-RADS
 3 9 25.0
 4 8 22.2
 4a 18 50.0
 4b 1 2.8

Total 36 100.0

Fig. 1  Typical shapes of mastitis granulomatosis in sonography, an 
ill-defined heteroechoic mass with subcutaneous tunneling

Fig. 2  Craniocaudal view mammography of a known patient of mas-
titis granulomatosis which shows trabecular thickening in favor of 
edema, focal asymmetry and skin thickening and in right breast
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patients with granulomatous mastitis (about 89%) lived in 
downstream areas, the outskirts of the capital city, or small 
towns. Other studies have not examined the educational level 
and residency of patients and their relationships with granu-
lomatous mastitis. However, due to the higher incidence of 
IGM in patients with lower educational level and those liv-
ing in poor areas of the city and suburbs, these factors could 
be explored for their possible relations to etiologies. If their 
relationships could be confirmed in studies with larger sam-
ple sizes, they could help to reduce the incidence of granu-
lomatous mastitis through education and the improvement 
of living and health conditions, such as the status of local 
water resources.

The most common clinical complaints were palpable 
mass (75%) and mastalgia (73%). According to several stud-
ies, the palpable mass has been reported as the most com-
mon clinical manifestation [5, 12–14]. In our study, other 
clinical complaints were reported as skin changes, fever, and 
nipple inversion. Most of the patients (19 cases, 53%) had 
left breast involvement. In the study by Omranipour et al., 43 
patients (56%) reported involvement of the left breast, and 
44% involved the right breast. In the study by Fatih et al., 
most cases 14 (53.8%) were seen in the right breast [5, 14] 
but several studies have reported more common occurrence 
in the right breast (61–69%) [2]. Bilateral breast involvement 
was observed in only two cases, and 94% of the cases had 
only unilateral breast involvement. According to most pre-
vious studies, bilateral cases are less frequent [1, 2, 5, 13].

Only 5 out of the 36 patients had retroareolar lesions. 
The rest of the lesions were in the peripheral breast, which 
is consistent with most studies [4, 6, 15]. Imaging features 
of mastitis granulomatosis are not specific and have a dif-
ferential diagnosis with malignant lesions. Rare cases of 
simultaneous mastitis granulomatosis and breast cancer have 
been reported in the literature [16, 17]. So, histopathology is 
necessary to rule out cancer before proceeding to treatment 
[2, 18]. Based on our experience in a high-volume refer-
ral center in a country where IGM is not so rare [4–6, 8], 
we believe that although most of the imaging signs of IGM 
are non specific, it is possible to suggest a diagnosis using 
imaging features with an acceptable degree of certainty with 
a constellation of signs in the appropriate clinical context.

Furthermore, mammography and ultrasound are often 
sufficient for imaging evaluations of granulomatous mas-
titis and no other imaging modalities would be necessary.

The ultrasound findings are diverse in IGM. Various stud-
ies have reported that the most common manifestation is 
an irregular hypoechoic mass with tubular extension and 
interconnecting tracts [1, 2, 6, 15]. In our study, the most 
common ultrasound finding was an irregular, heterogeneous, 
significantly hypoechoic mass with an ill-defined border, 
which was seen in 26 cases (72.2%), while 50% of lesions 
had tubular extensions and subcutaneous tunneling.

Fluid collection and floating debris (28%) and ductal 
ectasia (25%) were other ultrasound findings in our cases 
that are valuable for the diagnosis of IGM and differentia-
tion from cancer. Other sonographic findings were edema 
and increased skin thickness (17%) as well as lymph nodes 
with thick cortex but with a preserved normal shape (33%). 
However, these findings are not specific and can also be 
seen in malignant cases as well [2]. Most patients received 
a BI-RADS 4 classification in sonography reports. How-
ever, in the study by Yildiz et al., 27 cases were classified 
as BI-RADS 3, and 3 cases were classified as BI-RADS 4 
in ultrasound [4].

There are two imaging findings in this study that we want 
to focus attention on, which have been given little atten-
tion in the literature. One of them is duct ectasia containing 
secretion, which was seen in 9 out of the 36 patients, of 
which 6 had it on the same side, 2 had it on both sides, and 
one had it on only the opposite side. This finding is in favor 
of the theory that an initial insult to the ductal epithelial cells 
starts a cascade of the breast inflammatory response with a 
spectrum of multiple inflammatory diseases (Fig. 3) [14]. 
This finding seems to be different from the inflammatory 

Fig. 3  Sonography findings of a patient with mastitis granulomatosis 
show a a peripherally located dilated duct containing secretion and b 
retroareolar ducts containing secretion
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disease of mammary duct ectasia, which is more common in 
perimenopausal and postmenopausal women. In this condi-
tion, the ducts are central retroareolar, and the patient has 
less painful lesions [15].

Another important finding in our study was in the color Dop-
pler ultrasound. In hypoechoic areas with floating debris, there 
was a high-flow pseudocyst appearance, which not only still had 
flow, it even showed increased flow compared to nearby normal 
tissue. These signs may be specific to IGM, although larger 
studies are required to confirm this finding (Fig. 4).

In most studies, focal asymmetry has been described as 
the most common mammographic presentation [2, 6, 13, 
19]. In a small number of studies, an obscured or irregularly 
shaped mass has been reported as the most common mam-
mographic finding [20]. In our study, both focal asymmetry 

(36%) and obscured mass (36%) were seen as the most com-
mon mammographic findings and had the same frequency. 
Other mammographic findings included two cases of false 
negative (normal) and one case of global asymmetry with 
trabecular thickening. No suspicious microcalcifications 
were observed in either (Table 4). As mentioned, IGM 
radiological symptoms overlap with locally advanced and 
inflammatory breast carcinoma. However, there are some 
differences between them that would make it possible to sug-
gest IGM versus breast cancer (Table 5). The positive points 
of this study are the use of detailed imaging approaches and 
the acceptable number of cases. The study was conducted 
in a prospective manner, and all images were described by 
one radiologist specialized in breast imaging. Furthermore, 
the study focused on some less noticed points in the imaging 
of IGM. One limitation of this study is the number of cases, 
which was due to the rarity of the disease. 

Conclusion

IGM is a rare inflammatory condition that mimics inflam-
matory breast carcinoma in clinical findings, which can lead 
to incorrect or delayed diagnosis. IGM imaging findings are 

Fig. 4  a, b Pseudocystic sign 
with color flow in two dif-
ferent patients with mastitis 
granulomatosis, a significant 
hypoechoic mass which has 
increased flow in color Doppler

Table 4  Mammographic findings of granulomatous lobular mastitis

Mammographic finding Frequency (n = 11) Percent

Normal 2 18
Obscured mass 4 36
Focal asymmetry 4 36
Global asymmetry with trabecular 

thickening
1 9
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diverse, but the diagnosis of granulomatous mastitis can be 
suggested in appropriate clinical conditions through ultra-
sound findings such as an irregular hypoechoic mass with 
ill-defined margin, along with tubular extensions and tun-
neling, as well as mammographic findings including focal 
asymmetry or an obscured mass. However, histopathology 
is required to confirm the diagnosis.
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