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ABSTRACT

Inflammatory granulomatous mastitis is a benign inflammatory disease of the breast mostly presenting in 
puerperal women. The disease is characterized by recurrent bouts of mastitis with clinical picture of hyper-
emia, breast mass, and swelling of the breast with or without purulent discharge depending on the severity 
of the underlying inflammatory process. Although no true prevalence and incidence have been reported in 
the literature, there are several reported studies setting forth a predilection in specific ethnic groups and/
or geographical areas. Due to the intricate nature of the disease, quite often inflammatory granulomatous 
mastitis may be mistaken for malignant processes of the breast and even so, there are no pathognomonic 
imaging appearances to differentiate one from another. The histopathological analysis is a definite way of 
diagnosis. In this article, we review the imaging manifestations and clinical and histopathological findings along 
with current trends of available treatment options in the literature and briefly discussed our institutional per-
spective regarding grading of inflammatory granulomatous mastitis based on ultrasonographic appearances.
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Introduction
Idiopathic granulomatous mastitis (IGM) is a benign inflammatory disease of the breast affect-
ing most frequently women of childbearing age with a history of breastfeeding. The term was 
first used by Kessler and Wolloch1 in 1972, and despite advancements in imaging and thera-
peutic management strategies of breast lesions, IGM still lacks a standardized workup for diag-
nosis. There are several entities causing granulomatous breast lesions that should be excluded 
before diagnosing definite IGM.2 Currently no definite data are available for the exact incidence 
and prevalence except for some reported case series emphasizing dependence on geographic 
distribution.

Idiopathic granulomatous mastitis is presented with a plethora of clinical findings including pain, 
inflammation, hyperemia, and mass, the latter being the most common of all. Generally, patients 
present with clinical manifestations and physical examination findings mimicking infectious masti-
tis or inflammatory carcinoma. Most of the time, a multidisciplinary approach is sought to narrow 
down differentials and the imaging has a paramount effect in this scenario both as a preliminary 
evaluation and performing image-guided biopsies for further characterization of the lesion.

In this article, we are presenting state-of-the-art management strategies for evaluation, imaging, 
and therapeutic approaches that predominate in the literature as well as our own approach in 
ultrasonographic imaging along with proposed clinical staging and therapeutic modalities that 
are being applied at our home institution, Ataturk University Research Hospital, Department 
of Radiology.

Demographics
Granulomatous mastitis (GM) disproportionately affects a minority of women at childbear-
ing age,3 which has drawbacks in terms of reflecting true demographic distribution. Even 
though the true prevalence of IGM is not well established, in a report by U.S. Center for 
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Disease Control, the yearly prevalence of GM 
was estimated to be 2.4/100 000 women in 
Indianapolis, between 2006 and 2008.4 Baslaim 
et  al's5 retrospective analysis reported IGM 
in 20 cases out of 1106 benign breast lesions 
(1.8%), of which Saudi ethnicity was dominat-
ing with 75%. Despite worldwide commonality, 
there is a predilection for the disease in some 
ethnic populations.6-7 In a systematic review 
by Martinez-Ramos et al.8 among included 70 
articles, Turkey was a leading country hav-
ing more publications in regard to IGM than 
others. An association between IGM and the 
Turkish population was depicted in a recent 
scoping analysis by Metanat et  al.9 involving 
7161 patients from 34 different countries in 
both criteria—countries where most publica-
tions originated (29.4%) and the number of 
patients within papers (39.1%). With regards 
to the distribution of ethnicity in these stud-
ies, it should be inferred that only few stud-
ies/countries reported such distribution, and 
Hispanics (65.9%) followed by Chinese (12%) 
and African-American (5.8%) were the pio-
neers among reported ones. However, the 
anecdotal experience of our institution shows 
that Turks followed by Caucasian predominate 
in ethnical distribution within Turkey.

In a few reported studies, a predilection of IGM 
formation in parous women has been estab-
lished. And in most patients, IGM shows up 
2 months through 20 years following either preg-
nancy or lactation.10-12 In a study by Altintoprak 
et al.14 among 26 IGM-detected patients despite 
the lack of prepregnancy complaints, only 15.3% 
had a disease on nonlactating breast; however, 
no statistically significant associations could be 
established.

In our department, patients who were treated 
for biopsy-proven IGM between 2017 and 
2022, all women had a pregnancy history of at 
least 1-2 years prior to disease inception and 
almost invariably the non-lactating breasts were 

affected the most. Even though the concept of 
nonlactating breast involvement was identified 
as a common risk factor in lactational mastitis, 
ductal ectasia, and periductal mastitis, such cor-
relation was not elucidated in IGM as a primer 
factor.13

Clinical Manifestations
The most common presenting clinical signs and 
symptoms of IGM in affected women are unilat-
eral firm and tender palpable mass(es) with ery-
thematous skin changes and/or fistulous tracts 
accompanied by purulent discharge. A “peau 
d’orange” appearance may present on physi-
cal examination which most of the time alerts 
clinicians for a possible underlying malignancy. 
The size of the lesion is variable ranging from 
1 to 10 cm with or without debilitating pain on 
the affected side.14 Axillary lymphadenopathy is 
detected every now and then, if present, more 
concerning regarding possible breast malignancy.

The nipple–areolar complex is seldom affected, 
and accompanying findings such as nipple dis-
charge, retraction, ulceration, and may present. 
Another manifestation of IGM is a uni- or multi-
focal abscess formation during the course of the 
disease.15-17 In these cases, care should be taken 
not to hesitate for biopsy if the clinical index of 
suspicion is high enough as inflammatory breast 
carcinomas may also present with such clinical 
findings. The clinical presentation of IGM is not 
homogeneous and may present with a plethora 
of findings that further preclude straightforward 
diagnosis.

The above withstanding, authors believe that 
there is a roadmap in the evolution of clinical 
manifestations of IGM along with respective 
ultrasonographic changes based on retrospec-
tive analysis (2017–2022) of biopsy-proven IGM 
patients at our home institution. The suggested 
clinical grading is as follows (Figure 1):

(i) On physical examination, indurated firm
palpable mass with or without skin changes
such as erythema and/or “peau d’orange”
is being observed. On ultrasonography
(USG), these changes are evidenced as
non-uniform, sometimes circumscribed,
heterogeneous hypoechoic mass(es) with
diffuse hyperemia on Doppler examination.

(ii) If goes untreated, lesion(s) progresses fur-
ther involving large areas of skin changes.
On ultrasonographic imaging either irregu-
lar hypoechoic masses with tubular exten-
sions or less frequently, non-mass forming
parenchymal distortion is being examined.

(iii) Characterized by a purulent discharge
which is depicted on imaging as sinus or

fistular tracts. And at this stage, abscess 
formations are more pronounced. Even 
though nipple–areolar complex involve-
ment indicates the severity of the disease, it 
should be noted that the disease may start 
from this region well.

(iv) As a sequela of these changes, diffuse/local
hypoechoic foci without vascular flow and
alleviated subcutaneous hyperemia are
characterized. This grade is the final stage
observed following treatment.

Pathophysiology
As the name implies, the idiopathic nature of the 
disease is attributable to the fact that granulo-
matous reactions are present in the absence of 
known stimuli. However, it is believed that some 
“environmental stimuli,” most often than not, 
initiate an inflammatory granulomatous reac-
tion in genetically predisposed subjects. In our 
opinion, this hypothesis is plausible considering a 
high association of presentation of IGM in spe-
cific ethnic groups and/or geographic locations 
as well as predominating more in low socioeco-
nomic populations.18

Although no precise causative factor was eluci-
dated in the development of IGM, several trig-
gers have been proposed, but neither of them 
was verified per se. Three main hypotheses 
have been predicated to explain IGM: autoim-
mune genesis, hormonal/lactational disorders, 
and infectious diseases.

The presence of instigating damage to intrama-
mmary ductal epithelium brings about a cascade 
of events starting with the migration of macro-
phages and lymphocytes to the inflammatory 
area ultimately transforming into granuloma 
tissue characterized by nodular aggregates.14 
Several factors such as pregnancy, lactation, 
trauma, autoimmune disorders, diabetes, smok-
ing, oral contraceptive usage, and α1-antitrypsin
deficiency are considered culprit in disease 
commencement.19

Imaging Spectrum
The acceptable approach for any palpable lump 
mass, as with IGM, for a patient younger than 
40 years of age is USG and for patients above 
the age of 40 mammography is indicated.20 
Additionally, new advanced techniques, elas-
tography and tomosynthesis, have been incor-
porated into routine clinical practice. Magnetic 
resonance imaging (MRI) is of great value in 
cases when both USG and mammography 
are inconclusive or where remnant active tis-
sue evaluation may be hindered by edematous 
tissue or in assessing the extent of disease 
involvement.

Main Points

•	 To review the clinical and demographic distribu-
tion of  inflammatory granulomatous mastitis.

•	 To review current pearls and pitfalls on imaging
appearances of  inflammatory granulomatous
mastitis.

•	 To report our institutional anecdotal experience
on ultrasonographic clinical grading of  inflamma-
tory granulomatous mastitis.

•	 To review briefly the diagnostic workup of  inflam-
matory granulomatous mastitis based on histo-
pathological analysis.

•	 In a nutshell, to review treatment trends on thera-
peutic modalities of  inflammatory granulomatous
mastitis.
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Ultrasonographic Appearance
Ultrasonography is almost always performed 
as a primary mode of imaging modality in all 
patients, irrespective of age, presenting with an 
indication of mastitis. Also, USG is indicated for 
follow-up, imaging-guided biopsies, as well as 
image-guided intralesional therapies.

Even though the USG appearance of IGM varies 
greatly, the most frequently reported finding is 
irregularly shaped hypoechoic mass(es) with or 
without tubular extensions.11,16,21-24 The tubular 
extension of the lesion is a descriptive term for 
the interconnected meshwork-like appearance 
of disease insinuating around lobules. From our 
own experience, this appearance along with 
ancillary findings including focal or diffuse skin 
thickening, subcutaneous or perilesional edema, 
increased echogenicity in subcutaneous fat (sec-
ondary to inflammation), and axillary reactive 
lymph node changes represent the early course 
of the disease, particularly grade II clinical staging 
(Figure 2A).

Our hypothesis is that an inciting lesion first 
starts as a non-uniform, sometimes circum-
scribed, heterogeneous hypoechoic mass, that 
is, grade I clinical staging, which evolves later 
into these hypoechoic tubular extensions21,22 
(Figure 2B). We surmise that the high likeli-
hood of missing grade I findings of IGM may 

be attributable to the late admission to tertiary 
hospital settings for a thorough workup in diag-
nosis. That is because, due to conflicting nature 
of IGM being mistaken for general mastitis, 
patients undergo an empirical antibiotic therapy 
which alleviates symptoms for a short period of 
time eventually leading to lesion burnout.

The grade III clinical staging (Figure 2C) is par-
ticularly seen in patients not undergoing any 
treatment, and this stage is characterized by 
extensive fistular tracts and purulent discharge 
with accompanying uni- or multilocal hyper-
emic thick-walled fluid collections, that is, 
abscess(es).22-24 Even though most abscesses in 
the body are caused by infectious pathogens, 
mostly bacteria, the possible underlying mecha-
nism of such collections in IGM may partly be 
explained by the body’s defensive reaction to 
immure the spread of inflammatory reactions. 
However, in patients undergoing treatment, 
abscess formations may be omitted and only fis-
tular tracts could predominate this stage, which 
in part alleviates the symptoms of patients. It is 
worth mentioning that there is no clear-cut dis-
tinctive boundary between grades, and clinical 
manifestations of each grade may be presented 
in the same patient at the same time. And con-
sidering the paucity of clinical trials in the litera-
ture for better delineation of such findings as a 
distinct stage, while attaining a definite clinical 

grade, all available data including multimodality 
imaging parameters should be considered.

The latest clinical grade IV of IGM denotes the 
final stage of disease featuring a sequela of find-
ings, such as heterogeneous hypoechogenic foci 
without any vascular flow evidenced either on 
power or color Doppler examinations. Often 
time than not, sinus or fistular tract remnants 
may persist quite some time after total remis-
sion and should not be mistaken as an ongo-
ing inflammatory process. The main clue for 
reassurance is to check ancillary findings along 
with the vascular flow in this region. In cases of 
uncertainty, additional imaging modalities should 
be exploited.

Elastosonographic Appearance
It is salutary to incorporate elastography exami-
nation in the workup of IGM imaging. There 
are several literature reports on the efficacy of 
elastography in discriminating IGM and breast 
malignancy.25-27

A newly developed ultrasonographic elastogra-
phy technique named shear wave elastography 
(SWE) is based on generating shear waves via 
utilizing acoustic radiation force which induces 
deformity within tissues. And depending on the 
degree of the stiffness, color maps (electro-
grams) are generated depicting the interrelation 

Figure 1.  Ultrasonographic and illustrative appearances of  biopsy-proven idiopathic granulomatous mastitis in a 32-year-old woman with complaints of  right-side 
breast lump at presentation without past medical history of  breast disease. In a clockwise starting from the left lower corner depicting the evolution of  progression 
of  the lesion within 2 months due to a delay in biopsy as well as treatment that has been denied by the patient at first show up. Core-needle biopsy was performed 
from the abscess following a short course of  peroral antibiotic treatment.
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between shear-wave velocity as well as shear 
modulus28-30 (Figure 2D). This method allows 
a more objective and quantitative evalua-
tion of breast lesion, specifically differentiating 
benign from malignant masses. A recent study 
by Toprak et  al.31 investigating the qualitative 
and quantitative role of SWE in differentiat-
ing IGM from invasive ductal carcinoma (IDC), 
found sensitivity and specificity of 89% and 84%, 
respectively.31

In the study by Yağcı et al.32 strain elastography
method was used for assessment of its contri-
bution in differentiating IGM from malignant 
lesions via analyzing receiver operating charac-
teristic curves. The diagnostic performance of 
strain elastography for IGM was 96% in specific-
ity and 87% in sensitivity with strain ratio values 
in IGM (1.5 ± 0.8) lower than malignant lesions
(5.3 ± 5.2).

Aslan et al33 took the topic a little further and 
investigated the correlation between SWE 

findings with pre-treatment IGM severity, and 
no correlation was found between them. In our 
opinion, to show the value of SWE in the pre-
diction of clinical responsiveness of IGM treat-
ment, more research should be conducted.

Mammographic Appearance
There is great variability in mammographic find-
ings and no pathognomonic feature has been 
described for IGM; however, focal asymmetry is 
most encountered. In the literature, many other 
appearances, including irregularly shaped or 
obscured mass, have been described.11,20,22 Also, 
as with other lesions of the breast, the conspicu-
ity of lesion detection decreased as the density 
of the breast increased.

Other described mammographic findings are 
axillary lymphadenopathy, focal or diffuse skin 
thickening secondary to inflammatory edema-
tous changes.11,20 Of note, in contrast to inflam-
matory breast cancer, extensive skin involvement 
is seldom affected in IGM. However, it has been 

stated that ultrasound is superior to mammog-
raphy in the detection of clinically undetected 
axillary adenopathy and skin thickening.22

Magnetic Resonance Imaging Appearance
Magnetic resonance imaging is commonly 
reserved for specific scenarios where USG and 
mammography are unsatisfactory for decision-
making or in cases for identifying lesion exten-
sion, aiding biopsy, and evaluating ancillary 
extramammary findings. Additionally, MRI is 
useful in the evaluation of suspicious residual 
inflammatory areas. Although MRI is used less 
frequently in comparison to USG and mammog-
raphy, the sensitivity of this modality is compa-
rable with high positive predictive value.3,11,22,34-36

On MRI, either rim-enhancing lesion or, occa-
sionally, heterogeneous non-segmental enhanc-
ing mass, or regional non-mass enhancement 
may be seen. Most frequently small rim-
enhancing lesions demonstrate confluency on 
fluid-sensitive sequences, presumably indicating 

Figure 2. A-E. Targeted ultrasound images from (A) through (D) depicting different grades of idiopathic granulomatous mastitis (IGM) on different patients. (A) A 
fistula tract shows the drainage of purulent content on the background B-mode image and color Doppler map displays ongoing hyperemia within the wall of the 
tract. This finding corresponds to Grade II. (B) Hypoechoic solid-like mass measuring about 3.4 cm on long axis with diffuse increment on echogenicity of 
surrounding tissue obtained at gray-scale ultrasound at 9 o’clock position of the right breast in a 28-year-old postpartum woman presenting with denial of 
breastfeeding by her baby on the affected breast. Following 3 weeks of conservative treatment due to a lack of symptom resolution with progression in the size of 
the lesion, a biopsy was performed, and the result was IGM. This lesion demonstrates the earliest course of disease initiation and corresponds to grade I. (C) In 
another patient with a history of periductal mastitis on the contralateral breast prior 2.5 years was referred to the tertiary university hospital for further work-up of 
the lesion on the right side. The abscess formation (measurement markers) is clearly depicted within the extremely IGM-involved periareolar breast side. These 
findings correspond to grade III. (D) Elastosonographic image of the biopsy-proven IGM lesion. Color box (E) indicates the stiffness of tissue based on elasticity 
properties of the region of interest with red depicting the hardest and blue the softest.
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multifocal microabscesses (Figure 3). In general, 
skin changes may not be as conspicuous as we 
see on physical examination, but still focal or dif-
fuse thickening with or without fistula tracts may 
be evidenced. In our experience, scrutinizing for 
solid components in cavitating lesions may be of 
great value as the size of these mural nodules 
could be used as a proxy for predicting treat-
ment response.

Histopathological Correlate
On histopathologic examination, in the pres-
ence of granulomatous inflammation, the main 
objective should be to look for whether there 
is caseating necrosis or not, as the latter is a 
distinctive feature of IGM. The inflammatory 
changes are confined to ductal lobular units 
without affecting much major ducts or fat tis-
sues.37 In the setting of chronic inflammation, 
aggregates of immune cells—multinucleated 
giant cells, plasma cells, and eosinophils—in and 
around lobules create granulomas. In the case 
of neutrophil-predominant granulomas, where 
microabscesses may form, cystic neutrophilic 
GM should be differentiated (Figure 4).38

A thorough analysis should be conducted on 
core-needle biopsy specimens to exclude any 
infectious causes or malignancy and diligently 
differentiate other causes of GM. Special micro-
bial stains are utilized whenever granulomas 
are present. These are Ziehl-Neelsen (EZN) 
stain for acid-fast bacilli, periodic acid-Schiff for 

fungi39 (Figure 5). The usual reactivity of p63 
staining immunohistochemically helps in ruling 
out malignancy. A positivity on CD68 stain is a 
characteristic of epithelioid histiocytes forming 
granulomas (Figure 6).40

Treatment Strategies
Currently, the most accepted mode of treat-
ment for debilitating IGM is surgical excision; 

however, even with surgery there is a chance of 
recurrence and for this very reason it is reserved 
as the last option. A growing number of publica-
tions have demonstrated that oral or local (or 
combined) steroid treatment may be of great 
efficacy either as an alleviative method prior 
to surgery or as a definite treatment option 
with low recurrence rates.41-46 Despite some 
unwanted side effects afflicted steroid use, cur-
rently no solid data are available regarding the 
time of termination of treatment and best-
approached method is the complete clinical 
response.

In our institution, in between 2017 and 2019, 
loco-regional intravenous steroid injections at 
a dosage of 40 mg diluted in 0.9% NaCl solu-
tion were injected as an intralesional mode, and 
in patients with progressive course, combined 
therapy (oral + i.v.‚ ± topical steroid) was initi-
ated. Since 2019 up until now, all patients with 
IGM admitted for i.v. steroid therapy, depending 
on the severity status of the disease—based on 
clinical and imaging parameters—starting dos-
age of 80 mg with intra- and perilesional admin-
istration has been preferred. Also, in patients 
presenting with abscesses, that is grade III clini-
cal staging, aspiration of abscess preceding ste-
roid injection is a preferable method. The main 
advantage of this method is that the systemic 
effects of steroids are being bypassed, multiple 
sessions may be applied, and the disease course 
is being visualized all along.

The above withstanding, in recent years a 
new trend of follow-up with conservative 

Figure 3. A-D. Idiopathic granulomatous mastitis (IGM) in a 24-year-old patient with a persistent history 
of IGM on the right breast for the past 3.2 years. A thorough evaluation was not yielding for any etiologic 
agent. The lesions on magnetic resonance imaging (MRI) show extensive segmental involvement with diffuse 
contrast enhancement on (A) flow dynamic and (B) post-contrast subtraction images. The mass shows 
restricted diffusion on (C), axially acquired image from diffusion-weighted MRI (b = 800 s/mm2) and a low 
apparent diffusion coefficient on (D). The patient underwent 5 courses of intralesional steroid injection 
therapy and no relapse was noted on 3 years of follow-up.

Figure 4. A-C. Images from A to C (blue arrows, H&E ×200 magnification) depict granuloma 
tissues on core-biopsy specimens.

Figure 5. A-C. Non-necrotizing granulomas were negative for Periodic acid–Schiff (PAS) (A and B), 
Ziehl-Neelsen (EZN), and Grocott (C).
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management, explicitly in mild cases, is encour-
aged. Still, there are studies reporting a high rate 
of recurrence with this approach.47

Conclusion
Idiopathic granulomatous mastitis is a benign 
inflammatory disease of the breast affecting 
most frequently women of childbearing age 
with a history of breastfeeding.

Even though the true prevalence of IGM is not 
well established, the inclination to affect more 
Mediterranean, Iranian, and Asian women has 
been reported in the literature.

As the name implies, there is no definite caus-
ative factor, but several triggers, including auto-
immunity, hormonal imbalance, and infectious 
agents, are implicated in pathophysiology.

Imaging modalities, particularly USG and mam-
mography, play a vital role in preliminary analy-
sis. The most common imaging finding is focal 
asymmetry and hypoechoic tubular exten-
sions on mammography and USG, respectively. 
Advanced imaging modalities, including elastog-
raphy and MRI, may occasionally increase diag-
nostic accuracy; however, none of these findings 
are pathognomonic and biopsy is indicated for a 
definite diagnosis.

The definite treatment of IGM remains contro-
versial, but without medication or surgical treat-
ment, the rate of persistence and natural course 
of recurrence eventually bring about lesion 
burnout down the road.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept – F.A.; Design – 
F.A., H.A., A.Y.; Supervision – F.A., A.Y.; Materials –
F.A., H.A.; Data Collection and/or Processing – H.A.,
S.Ö., F.A.; Analysis and/or Interpretation – F.A., H.A.,
A.Y.; Literature Review – H.A., S.Ö., F.A., B.Y.Ç.;
Writing Manuscript – H.A., F.A.; Critical Review –
A.Y., F.A.

Declaration of Interests: The authors have no con-
flicts of interest to declare.

Funding: The authors declared that this study has 
received no financial support.

References
1. Kessler E, Wolloch Y. Granulomatous mastitis: a

lesion clinically simulating carcinoma. Am J Clin
Pathol. 1972;58(6):642-646. [CrossRef]

2. Weingertner N, Bellocq JP. Granulomatous mas-
titis. In: Sapino A., Kulka J., eds. Breast Pathology.
Encyclopedia of Pathology. Cham: Springer,
2020:122-128. [CrossRef]

3. Fazzio RT, Shah SS, Sandhu NP, Glazebrook KN.
Idiopathic granulomatous mastitis: imaging
update and review. Insights Imaging. 
2016;7(4):531-539. [CrossRef]

4. Centers for Disease Control and Prevention
(CDC). Idiopathic granulomatous mastitis in His-
panic women - Indiana. MMWR Morb Mortal
Wkly Rep 2009;58(47):1317-1321.

5. Baslaim  MM, Khayat  HA, Al-Amoudi  SA. Idio-
pathic granulomatous mastitis: a heterogeneous
disease with variable clinical presentation. World 
J Surg. 2007;31(8):1677-1681. [CrossRef]

6. Bacon  DR, Ngeve  SM, Jordan  SG. Granuloma-
tous mastitis: an underdiagnosed inflammatory
disease afflicting minority women. Radiol Case
Rep. 2021;16(12):3990-3994. [CrossRef]

7. Wolfrum  A, Kümmel  S, Theuerkauf  I, Pelz  E,
Reinisch M. Granulomatous mastitis: a therapeu-
tic and diagnostic challenge. Breast Care (Basel). 
2018;13(6):413-418. [CrossRef]

8.	 Martinez-Ramos D, Simon-Monterde L, Suelves-
Piqueres C, et al. Idiopathic granulomatous mas-
titis: a systematic review of 3060 patients. Breast 
J. 2019;25(6):1245-1250. [CrossRef]

9. Metanat S, Soleimani Jobaneh Y, Noori M, et al.
Global distribution of idiopathic granulomatous
mastitis: a scoping review: IGM global distribu-
tion. Arch Breast Cancer. 2022;9(3-SI):261-271.
[CrossRef]

10. Al-Khaffaf  B, Knox  F, Bundred  NJ. Idiopathic
granulomatous mastitis: a 25-year experience. J
Am Coll Surg. 2008;206(2):269-273. [CrossRef]

11. Yildiz  S, Aralasmak A, Kadioglu H, et al. Radio-
logic findings of idiopathic granulomatous masti-
tis. Med Ultrason. 2015;17(1):39-44. [CrossRef]

12. Al-Khawari  HA, Al-Manfouhi  HA, Madda  JP,
Kovacs A, Sheikh M, Roberts O. Radiologic fea-
tures of granulomatous mastitis. Breast J. 
2011;17(6):645-650. [CrossRef]

13. Liu L, Zhou F, Wang P, et al. Periductal mastitis:
an inflammatory disease related to bacterial
infection and consequent immune responses?
Mediators Inflammm. 2017;2017:5309081.
[CrossRef]

14. Altintoprak F, Karakece E, Kivilcim T, et al. Idio-
pathic granulomatous mastitis: an autoimmune
disease? ScientificWorldJournal. 2013;2013:148727. 
[CrossRef]

15. Korkut  E, Akcay  MN, Karadeniz  E, Subasi  ID,
Gursan  N. Granulomatous mastitis: a ten-year
experience at a University Hospital. Eurasian J
Med. 2015;47(3):165-173. [CrossRef]

16. Aghajanzadeh  M, Hassanzadeh  R, Alizadeh
Sefat S, et al. Granulomatous mastitis: presenta-
tions, diagnosis, treatment and outcome in 206
patients from the north of Iran. Breast. 
2015;24(4):456-460. [CrossRef]

17. Sheybani  F, Sarvghad  M, Naderi  H, Gharib  M.
Treatment for and clinical characteristics of
granulomatous mastitis. Obstet Gynecol. 
2015;125(4):801-807. [CrossRef]

18. Mohammed S, Statz A, Lacross JS, et al. Granu-
lomatous mastitis: a 10 year experience from a
large inner city county hospital. J Surg Res. 
2013;184(1):299-303. [CrossRef]

19. Nikolaev A, Blake CN, Carlson DL. Association
between hyperprolactinemia and granulomatous 
mastitis. Breast J. 2016;22(2):224-231.
[CrossRef]

20. Hovanessian Larsen  LJ, Peyvandi  B, Klipfel  N,
Grant E, Iyengar G. Granulomatous lobular mas-
titis: imaging, diagnosis, and treatment. AJR Am J
Roentgenol. 2009;193(2):574-581. [CrossRef]

21. Oztekin  PS, Durhan  G, Nercis Kosar  P, Erel  S,
Hucumenoglu S. Imaging findings in patients with 
granulomatous mastitis. Iran J Radiol. 
2016;13(3):e33900. [CrossRef]

22. Pluguez-Turull CW, Nanyes  JE, Quintero CJ, et
al. Idiopathic granulomatous mastitis: manifesta-
tions at multimodality imaging and pitfalls. Radio-
Graphics. 2018;38(2):330-356. [CrossRef]

23. Ozturk  M, Mavili  E, Kahriman  G, Akcan  AC,
Ozturk  F. Granulomatous mastitis: radiological
findings. Acta Radiol. 2007;48(2):150-155.
[CrossRef]

24. Lee  JH, Oh  KK, Kim  EK, Kwack  KS, Jung  WH,
Lee HK. Radiologic and clinical features of idio-
pathic granulomatous lobular mastitis mimicking
advanced breast cancer. Yonsei Med J. 
2006;47(1):78-84. [CrossRef]

25. Durur-Karakaya  A, Durur-Subasi  I, Akcay  MN,
Sipal S, Guvendi B. Sonoelastography findings for 
idiopathic granulomatous mastitis. Jpn J Radiol. 
2015;33(1):33-38. [CrossRef]

26. Pu H, Zhang XL, Xiang LH, et al. The efficacy of
added shear wave elastography (SWE) in breast
screening for women with inconsistent mam-
mography and conventional ultrasounds (US).
Clin Hemorheol Microcirc. 2019;71(1):83-94.
[CrossRef]

Figure 6. A,B. Immunohistochemically, P63 positive normal breast ducts (A—blue arrows) and 
granuloma structures formed by CD-68 positive epithelioid histiocytes (B—blue arrows).

https://doi.org/10.1093/ajcp/58.6.642
https://doi.org/10.1007/978-3-319-62539-3_4750
https://doi.org/10.1007/s13244-016-0499-0
https://doi.org/10.1007/s00268-007-9116-1
https://doi.org/10.1016/j.radcr.2021.09.044
https://doi.org/10.1159/000495146
https://doi.org/10.1111/tbj.13446
https://doi.org/10.32768/abc.20229SI261-271
https://doi.org/10.1016/j.jamcollsurg.2007.07.041
https://doi.org/10.11152/mu.2013.2066.171.rfm
https://doi.org/10.1111/j.1524-4741.2011.01154.x
https://doi.org/10.1155/2017/5309081
https://doi.org/10.1155/2013/148727
https://doi.org/10.5152/eurasianjmed.2015.118
https://doi.org/10.1016/j.breast.2015.04.003
https://doi.org/10.1097/AOG.0000000000000734
https://doi.org/10.1016/j.jss.2013.06.047
https://doi.org/10.1111/tbj.12552
https://doi.org/10.2214/AJR.08.1528
https://doi.org/10.5812/iranjradiol.33900
https://doi.org/10.1148/rg.2018170095
https://doi.org/10.1080/02841850601128975
https://doi.org/10.3349/ymj.2006.47.1.78
https://doi.org/10.1007/s11604-014-0378-x
https://doi.org/10.3233/CH-180398


S178 • Alper et al. Inflammatory Granulomatous Mastitis Review� Eurasian J Med 2022; 54(Suppl. 1): S172-S178

27.	 Luo J, Cao Y, Nian W, et al. Benefit of shear-wave 
elastography in the differential diagnosis of 
breast lesion: a diagnostic meta-analysis. Med 
Ultrason. 2018;1(1):43-49. [CrossRef]

28.	 Taljanovic  MS, Gimber  LH, Becker  GW, et al. 
Shear-wave elastography: basic physics and mus-
culoskeletal applications. RadioGraphics. 
2017;37(3):855-870. [CrossRef]

29.	 Irkorucu O. Shear wave elastography and shear 
wave velocity value for idiopathic granulomatous 
mastitis. Acad Radiol. 2021;28(3):438. 
[CrossRef]

30.	 Teke M, Teke F, Alan B, et al. Differential diagnosis 
of idiopathic granulomatous mastitis and breast 
cancer using acoustic radiation force impulse 
imaging. J Med Ultrason (2001). 2017;44(1):109-
115. [CrossRef]

31.	 Toprak  N, Toktas  O, Ince  S, et al. Does ARFI 
elastography complement B-mode ultrasonogra-
phy in the radiological diagnosis of idiopathic 
granulomatous mastitis and invasive ductal carci-
noma? Acta Radiol. 2022;63(1):28-34. 
[CrossRef]

32.	 Yağcı B, Erdem Toslak I, Çekiç B, et al. Differen-
tiation between idiopathic granulomatous masti-
tis and malignant breast lesions using strain ratio 
on ultrasonic elastography. Diagn Interv Imaging. 
2017;98(10):685-691. [CrossRef]

33.	 Aslan  H, Arer  IM, Pourbagher  A, Ozen  M. Is 
there a correlation between the severity of idi-
opathic granulomatous mastitis and pre-treat-
ment shear-wave elastography findings? Original 
research. Ann Ital Chir. 2018;89:489-494.

34.	 Poyraz N, Emlik GD, Batur A, Gundes E, Keskin S. 
Magnetic resonance imaging features of idiopathic 
granulomatous mastitis: a retrospective analysis. 
Iran J Radiol. 2016;13(3):e20873. [CrossRef]

35.	 Durur-Subasi I, Durur-Karakaya A, Alper F, et al. 
Breast lesions with high signal intensity on 
T1-weighted MR images. Jpn J Radiol. 
2013;31(10):653-661. [CrossRef]

36.	 Dursun M, Yilmaz S, Yahyayev A, et al. Multimo-
dality imaging features of idiopathic granuloma-
tous mastitis: outcome of 12 years of experience. 
Radiol Med. 2012;117(4):529-538. [CrossRef]

37.	 Akcan  A, Akyildiz  H, Deneme  MA, Akgun  H, 
Aritas Y. Granulomatous lobular mastitis: a com-
plex diagnostic and therapeutic problem. World 
J Surg. 2006;30(8):1403-1409. [CrossRef]

38.	 Wu  JM, Turashvili G. Cystic neutrophilic granu-
lomatous mastitis: an update. J Clin Pathol. 
2020;73(8):445-453. [CrossRef]

39.	 Seo HR, Na KY, Yim HE, et al. Differential diag-
nosis in idiopathic granulomatous mastitis and 
tuberculous mastitis. J Breast Cancer. 
2012;15(1):111-118. [CrossRef]

40.	 Peng  Y, Butt  YM, Chen  B, Zhang  X, Tang  P. 
Update on immunohistochemical analysis in 
breast lesions. Arch Pathol Lab Med. 
2017;141(8):1033-1051. [CrossRef]

41.	 Yuan QQ, Xiao SY, Farouk O, et al. Management 
of granulomatous lobular mastitis: an interna-
tional multidisciplinary consensus (2021 edition). 
2022;9(1):20. [CrossRef] [published correc-
tion appears in Mil Med Res. 2022;9(1):47. 
(https://doi.org/10.1186/s40779-022-00408-w)]

42.	 Alper F, Karadeniz E, Güven F, et al. Comparison 
of the efficacy of systemic versus local steroid 
treatment in idiopathic granulomatous mastitis: a 
cohort study. J Surg Res. 2022;278:86-92. 
[CrossRef]

43.	 Gunduz Y, Altintoprak F, Tatli Ayhan L, Kivilcim T, 
Celebi F. Effect of topical steroid treatment on 
idiopathic granulomatous mastitis: clinical and 
radiologic evaluation. Breast J. 2014;20(6):586-
591. [CrossRef]

44.	 Toktas O, Konca C, Trabulus DC, et al. A novel 
first-line treatment alternative for noncompli-
cated idiopathic granulomatous mastitis: com-
bined İntralesional steroid injection with topical 
steroid administration. Breast Care (Basel). 
2021;16(2):181-187. [CrossRef]

45.	 Toktas O, Toprak N. Treatment results of intral-
esional steroid injection and topical steroid 
administration in pregnant women with idio-
pathic granulomatous mastitis. Eur J Breast 
Health. 2021;17(3):283-287. [CrossRef]

46.	 Yildirim E, Kayadibi Y, Bektas S, et al. Comparison 
of the efficiency of systemic therapy and intral-
esional steroid administration in the treatment 
of idiopathic granulomatous mastitis. The novel 
treatment for granulomatous mastitis. Ann Ital 
Chir. 2021;92:234-241.

47.	 Yabanoğlu H, Çolakoğlu T, Belli S, et al. A com-
parative study of conservative versus surgical 
treatment protocols for 77 patients with idio-
pathic granulomatous mastitis. Breast J. 
2015;21(4):363-369. [CrossRef]

https://doi.org/10.11152/mu-1209
https://doi.org/10.1148/rg.2017160116
https://doi.org/10.1016/j.acra.2020.04.048
https://doi.org/10.1007/s10396-016-0749-2
https://doi.org/10.1177/0284185120983568
https://doi.org/10.1016/j.diii.2017.06.009
https://doi.org/10.5812/iranjradiol.20873
https://doi.org/10.1007/s11604-013-0239-z
https://doi.org/10.1007/s11547-011-0733-2
https://doi.org/10.1007/s00268-005-0476-0
https://doi.org/10.1136/jclinpath-2019-206180
https://doi.org/10.4048/jbc.2012.15.1.111
https://doi.org/10.5858/arpa.2016-0482-RA
https://doi.org/10.1186/s40779-022-00380-5
https://doi.org/10.1016/j.jss.2022.04.015
https://doi.org/10.1111/tbj.12335
https://doi.org/10.1159/000507951
https://doi.org/10.4274/ejbh.galenos.2021.2021-2-4
https://doi.org/10.1111/tbj.12415

