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Abstract
Idiopathic granulomatous mastitis is a rare chronic in-
flammatory lesion of the breast that can clinically and 
radiographically mimic breast carcinoma. The most 
common clinical presentation is an unilateral, discrete 
breast mass, nipple retraction and even a sinus for-
mation often associated with an inflammation of the 
overlying skin. The etiology of idiopathic granuloma-
tous mastitis is still obscure. Its treatment remains 
controversial. The cause may be the autoimmune pro-
cess, infection, a chemical reaction associated with oral 
contraceptive pills, or even lactation. Various factors, 
including hormonal imbalance, autoimmunity, unknown 
microbiological agents, smoking and α 1-antitrypsin de-
ficiency have been suggested to play a role in disease 
aetiology. In this review, causing factors in the aetiol-
ogy of idiopathic granulomatous mastitis are reviewed 
in detail.
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Core tip: Aetiology of idiopathic granulomatous mas-
titis has not been fully elucidated. In this article, pos-
sible aetiologic factors mentioned in the literature are 
discussed in detail. Additionally, ethnicity factor which 
is briefly mentioned previously in the literature are de-
tailed.
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INTRODUCTION
Inflammatory events are frequently seen in the breast, and 
its can appear in a manner that clinically mimics malig-
nancy, but they are usually benign. In addition, aetiological 
factors (trauma and breast-feeding) are generally identified 
after a detailed anamnesis. In cases where the aetiology is 
defined, it is easy to practice treatment algorithms start-
ing with “limiting or removing the aetiological factor”. 
In cases where the aetiological factor is unknown, the 
diagnosis, differential diagnosis and treatment steps can 
become more complicated.

Since idiopathic granulomatous mastitis (IGM) was 
defined as a distinct clinical entity among benign breast 
diseases in 1972[1], it has attracted clinicians’ attention, 
particularly those interested in breast diseases.

The differential diagnosis of  IGM with breast cancer 
only clinically without histopathological examination is al-
most impossible. Therefore, presence of  some complaints 
which can be seen in both disease (like palpable breast 
mass, nipple retraction, nipple skin hyperemia, erosion 
and fistula formation) would be more accurate to think 
of  the first diagnosis of  malignancy. In histopathological 
examination, presence of  granulomatous inflammation 
and no malignancy is require performing other tests for 
the aetiology. Failure various factors which may result in 
granulomatous reaction in the breast (tuberculosis, certain 
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parasitic and fungal infections, Wegener’s granulomatosis, 
giant-cell arthritis, polyartheritis nodosum, sarcoidosis, 
foreign body reaction, etc.) will support the diagnosis of  
IGM.

In this article, we discuss factors that may play a role 
in the aetiology of  IGM.

DEFINITION
Idiopathic granulomatous mastitis (GM) is a rare, benign, 
chronic, inflammatory lesion of  the breast, and its aeti-
ology has not been fully elucidated. It was defined for 
the first time in 1972 by Kessler and Woollock and was 
described in detail in 1977 with a five-case series by Co-
hen[1,2] .

GM is generally divided into two main groups of  spe-
cific and non-specific. The term “specific GM” refers to 
conditions for which the aetiological factor can be identi-
fied, whether an isolated inflammatory event only applies 
to the breast, or the breast is involved in a systemic in-
flammatory event. Nonspecific GM is also known as idio-
pathic granulomatous mastitis or granulomatous lobular 
mastitis, which generally refers to conditions that can lead 
to a granulomatous reaction in the breast or conditions 
for which the aetiological factors cannot be determined.

Chronic granulomatous inflammation constitutes 
24% of  all inflammatory events of  the breast that are 
histopathologically defined[3]. All factors that lead to 
granulomatous inflammation in the breasts are presented 
in Table 1[4].

GENERAL REMINDERS
While IGM mostly emerges in young-middle age women 
(third and fourth decades), the age range that has been 
reported in the literature (11-83 years) is considerably 
wider[5-7]. IGM is usually seen within a couple of  years 
after giving birth, and the majority of  patients have a his-
tory of  at least one live birth and breast feeding[8]. In con-

trast, specific GM is frequently seen in Asian and African 
countries and can be detected at any age[9].

IGM may present with clinical findings that mimic 
the two endpoints of  breast diseases such as breast ab-
scess and breast cancer[8]. A palpable mass in the breast 
is the most common complaint, but nipple retraction, 
hyperaemia in breast skin, oedema, ulceration and fistule 
development during the chronic period are also potential 
complaints[9]. Systemic symptoms such as fever are gener-
ally not present[6]. While the incidence is the same in both 
breasts, the lesion is usually unilateral and cases with bi-
lateral involvement have been reported only rarely[8,10,11].

PATHOGENESIS
The pathogenesis of  IGM is not exactly known, but 
different steps occur in the disease pathogenesis. One 
of  these steps is nonspecific lobulitis, which involves 
multiple lobules, and causes reactive lymphoplasmocytic 
infiltration. A granulomatous formation with central su-
purative necrosis occasionally occurs because of  lobule 
deformation. Abscesses develop because of  an increase 
in the number of  these foci[12]. 

Some studies have indicated the similarity between 
IGM and granulomatous inflammation of  the testicles 
or the thyroid gland when IGM was defined for the first 
time[1]. Considering that mechanical factors are respon-
sible for the formation of  granulomas of  the thyroid 
gland in multifocal granulomatous thyroiditis (palpation 
thyroiditis), the possibility that trauma represents another 
stage in IGM pathogenesis should not be disregarded[12].

A process starting with non-puerperal secretion 
has been proposed as the most rational theory for the 
pathogenesis of  IGM. A hormonal imbalance due to a 
deviation in the oestrogen-progesterone ratio or hyper-
prolactinemia is believed to cause this secretion and in-
flammation. Ductal ectasia occurs due to the intra-ductal 
accumulation of  a protein-rich secretion. Permanent 
inflammation occurs following perforation of  the ducti 
and contact between the secretion and stromal cells. The 
accumulation of  secretion, ductal ectasia, galactoporitis 
(intraductal inflammation) and chronic GM are steps in 
the pathophysiological process. Autoimmunity against a 
secretion that is extravasated from the lobules is also con-
sidered to cause this event[6,13,14].

Aetiology
The aetiology of  IGM remains unclear. Various factors, 
including hormonal imbalance, autoimmunity, unknown 
microbiological agents, smoking and α1-antitrypsin defi-
ciency have been suggested to play a role in disease aeti-
ology.

α1-antitrypsin deficiency
α1-antitrypsin (AAT) is a glycoprotein synthesised by 
hepatic cells. Similar to anti-thrombin 3, ovalalbumin 
and thyroid-binding globulin, AAT is a member of  the 
serine-protease inhibitor family. Its primary function is to 
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  Infectious Mycobacterium tuberculosis
Blastomycosis
Cryptococcosis
Histoplasmosis
Actinomycosis
Filarial infection
Corynebacterium

  Autoimmune process Wegener granulomatosis
Giant cell arteritis
Foreign body reaction

  Duct ectasis Plasma cell mastitis
Subareolar granuloma
Periductal mastitis

  Diabetes mellitus
  Sarcoidosis
  Fat necrosis
  Idiopathic

Table 1  Causes for granulomatous inflammatory reaction in 
the breasts



prevent the destructive effects of  proteases secreted from 
activated neutrophils (proteinase 3, elastin and cathepsin 
G). Because AAT level is elevated during inflammation, 
it is also accepted as an acute phase reactant. Deficiency 
in AAT leads primarily to lung and liver pathologies[15]. In 
their case presentation in 2001, Schelfout et al[16] demon-
strated AAT deficiency in a 37-year-old female patient di-
agnosed with IGM. According to that study, the authors 
did not determine any other aetiological factors, and 
suggested that AAT deficiency could be the aetiological 
factor; however, further studies were not performed.

Oral contraceptives
The secretion theory has an important place in the patho-
physiology of  IGM. Oral contraceptives (OCS) have 
been considered a potential aetiological factor, as they 
increase breast secretion[12]. However, a significant asso-
ciation between OCS and IGM has not been determined. 
Oran et al[17] found 10 cases (10/46; 21.7%) that had a 
history of  OCS use; Gurleyik et al[18] found eight cases 
(8/19, 42.1%) that had a history of  OCS use; and Al-
Khaffaf  et al[19] found five cases (5/18, 27.7%) that had a 
history of  OCS use. In contrast, Baslaim et al[20] reported 
that none of  20 patients had a history of  OCS use. Bani-
Hani et al[7] found that only two of  24 cases (8.3%) had 
a history of  OCS use, and Asoglu et al[21] found that only 
two of  18 cases (11.1%) had a history of  OCS use. In 
conclusion, the association between IGM and OCS use 
has been reported to range between 0%-42%.

Gestation, birth, and breast-feeding
Given that IGM is usually detected in women < 50 years 
of  age, and frequently involves a recent history of  birth 
or breast-feeding, these factors have been considered in 
the disease aetiology. Hormonal alterations during these 
processes, secretion, and inflammation have an effect on 
disease pathophysiology[19,21-28]. Bani-Hani et al[7] carried 
out a study on 24 cases, and found that four had active 
gestation, four had a history of  birth and breast-feeding 
within 6 months and only two cases did not have a his-
tory of  gestation. According to a study by Baslaim et al[20], 
all cases had a history of  gestation and breast-feeding, 
whereas two cases were actively breast-feeding, and one 
case had an active gestation. Similarly, Gurleyik et al[18] 
determined that four of  19 cases had a history of  active 
breast-feeding, and the remaining 15 cases had a history 
of  breast-feeding. Moreover, Oran et al[17] reported that 
only three of  46 cases were nulliparous. Gautier et al[14] 
conducted a case series study on 11 cases and emphasised 
that all cases except one male case had a history of  birth 
and lactation within the past 5 years.

While almost all studies reported a history of  par-
ity, various studies have failed to explain the timing of  
the parity. It is expected that cases with IGM, which is 
a reproductive age disorder, have a history of  gestation 
and breast feeding, as gestation occurs between the ages 
of  20-40 years. In addition to the male case, cases with 
a wide age range (11-83 years) in the literature make it 

difficult to hold only gestation, birth and breast feeding 
responsible for the aetiology of  IGM[4,5,14]. 

Hyperprolactinemia
Considering the secretion theory, hyperprolactinemia has 
also been considered responsible for the pathogenesis of  
IGM, similar to other hormonal disorders[12,29,30]. In a case 
presentation in 1984, Rowe[29] determined co-morbid prol-
actinoma in an IGM case. However, future studies did not 
provide prolactin levels in detail. Bani-Hani et al[7] analysed 
prolactin levels in seven of  24 cases and found elevated 
prolactin levels in one patient (4.1%). Erhan et al[10] car-
ried out a case-series study on 18 women and reported 
recurrence in three cases (16%), and identified hyperprol-
actinemia in two of  these patients.

Smoking
While smoking is among the factors considered in the 
disease aetiology, a definitive association between smok-
ing and IGM has not yet been established. According to 
a study by Asoglu et al[21], 14 of  18 cases (77.8%) had a 
history of  smoking, whereas Baslaim et al[20] reported that 
none of  their 20 cases had a history of  smoking. In addi-
tion, the smoking rate was 34.8% according to Oran et al[17], 
16.7% according to Al-Khaffaf  et al[19], and 50% accord-
ing to Ozel et al[31].

Autoimmunity
A hypothesis that suggests an immunological basis for IGM 
has received considerable attention. Literature findings, 
including a good response to steroid and immunosuppres-
sive treatment, patients who had recurrence after surgery 
showing a good response to steroid treatment, patients 
with extramammary involvement (such as erythema nodo-
sum, or arthritis) and the demonstration of  T-lymphocyte 
dominance in immunohistochemical studies support the 
autoimmunity hypothesis[1,2,11-14,32]. Ozel et al[31] conducted a 
study on eight cases and found that six were positive for 
rheumatoid factor (RF), and two were positive for anti-
nuclear antibody (ANA) and anti-double stranded DNA 
(anti-dsDNA). In that study, surgery was the preferred 
treatment option for all patients, and the authors report-
ed recurrence in two patients who were RF-, ANA- and 
anti-dsDNA-positive, but obtained a positive response 
after steroid treatment. Erhan et al[10] conducted an immu-
nohistochemical evaluation, and determined that 14 of  
18 cases had T-cell dominance, and this finding was in-
terpreted as an autoimmune pathophysiological outcome 
that progressed with reactive T-cell-mediated inflamma-
tion and centrilobular granulomas against ductal damage. 
Furthermore, two IGM cases with erythema nodosum, 
one IGM case with erythema nodosum and arthritis, one 
IGM case with Weber-Christian disease and one IGM case 
with Sjögren’s syndrome have been reported in the litera-
ture[33-36]. However, cases with a co-morbid autoimmune 
disorder constitute only a minor fraction of  all cases. In 
contrast to these studies that support the autoimmune hy-
pothesis, classical serological tests, which are used for au-
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toimmune disorders such as ANA and RF, reveal different 
results in patients with IGM. Asoglu et al[21] conducted a 
case-series study on 18 cases and determined that all cas-
es were negative for ANA and RF. We conducted a study 
in our clinic to investigate the autoimmunity hypothesis 
for IGM aetiology, and evaluated ANA and extractable 
nuclear antibody levels in 26 cases, but we did not obtain 
results to support the autoimmunity hypothesis[37].

Microbiological agents
The normal endogenous bacteria flora of  the breast is 
similar to the skin flora. Dominant organisms include 
coagulase-negative streptococci, Propiniobacterium sp. and Co-
rynebacterium sp. These findings have been proven through 
nipple discharge and breast tissue cultures that were col-
lected during mammoplasty[38]. These bacteria are con-
sidered to go deeper into the breast tissue via the ductal 
system[13].

Corynebacteria cause mastitis in livestock. However, 
these bacteria are not expected pathogens in humans[13]. 
These bacteria became the centre of  attention in 2003, 
with detection of  corynebacteria in 34 IGM cases by 
Taylor et al[39]. 

Corynebacteria are Gram-positive bacteria and members 
of  the skin flora. It is hard to distinguish whether these 
organisms cause infection, colonisation or contamina-
tion[40]. Despite the difficulty in distinguishing outcome, it 
is significant to detect purulent matter in an abscess or > 
104 CFU/mL dominant Corynebacterium sp.[41]. According 
to a study by Funke et al[42], these bacteria could be a pos-
sible factor if: (1) a Gram-positive bacillus accompanying 
polymorphonuclear leukocytes is present; or (2) a Coryne-
bacterium sp. is detected in a tissue that is expected to be 
sterile under normal conditions.

Four different Corynebacterium species have been 
detected in IGM cases. Corynebacterium kroppenstedtii (C. 
kroppenstedtii) is the most frequently observed species, and 

is different from other corynebacteria due to its lipophilic 
nature and positive esculin test[39,40].

Taylor et al[39] conducted a study of  62 patients who 
were histologically diagnosed with GM, and detected 
Corynebacterium in 34 patients (54.8%). A comparison 
among the remaining 28 cases showed that fever and 
neutrophilia were more frequently observed in cases that 
were bacteria-positive, and they had more frequent fistule 
formation. C. kroppenstedtii was the most frequently ob-
served species (14 patients; 41.1%) in that study.

Paviour et al[40] isolated Corynebacterium from breast 
tissue in 24 cases, carried out a histopathological evalua-
tion in 12 of  these cases and diagnosed nine cases with 
IGM. Similarly, C. kroppenstedtii was the most frequently 
isolated species in that study; C. amycolatum and C. tuber-
culostearicum were other identified species. In that study, 
a 3-week intravenous penicillin treatment was tested on 
one patient; however, when the expected benefit was not 
observed, the treatment was switched to doxycycline (100 
mg, oral), which has better fat solubility. The authors re-
ported that there was no need for surgery after this treat-
ment.

Case presentations in which Corynebacterium sp. have been 
detected are also present in the literature[41,43,44]. A specific 
species was not reported in two of  these studies, whereas 
Ang et al[41] reported that they isolated C. accolens. All three 
studies stated that antibiotherapy was effective for treat-
ment.

In our clinic, we carried out a study on 45 patients 
with IGM and 34 bacteria using a universal DNA primer, 
but we did not detect positivity for any microbiological 
agent (unpublished data).

Ethnicity
During our search of  GM in the PubMed database 
(1995-2014), we searched the terms “idiopathic granulo-
matous mastitis”, “granulomatous lobular mastitis” and 
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Figure 1  The distribution of idiopathic granulomatous mastitis cases that were reported in PubMed since 1995 according to country.
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“granulomatous mastitis” and found approximately 200 
articles. We hypothesised that an evaluation based on 
the location of  the centres in which the authors worked 
would provide a rough estimate of  the distribution of  
the cases. While most of  these studies were case presen-
tations, we found that larger case series frequently origi-
nated from the Mediterranean region and the developing 
countries in Asia. Some authors have considered that 
undiagnosed tuberculosis cases might lead to GM[15,45-48].

According to our search on the PubMed database, 
the highest number of  cases has been reported in Turkey 
(> 200 cases). This is followed by China (129 cases) and 
South Korea (128 cases). France had the highest number 
of  cases (55 cases) among European countries, and no 
other country exceeded 50 cases. In contrast, we found 
126 cases in the United States. The total number of  cases 
recorded per country is presented in Table 2 and Figure 1. 

According to a Centers for Disease Control and 
Prevention report, which was published in Morbidity 
and Mortality Weekly Report in 2009, seven cases were 
detected in Indiana between 2006 and 2008, and six of  
these cases were born in Mexico and had a Hispanic. Ac-
cording to the report, this series was the most compre-
hensive case series reported in the United States[49]. How-
ever, Larsen et al. published a study on 54 cases in the 
same year, but the authors did not evaluate ethnicity[50]. 
Gautier et al[15] carried out a study on 11 cases in Canada 
and reported that three cases were French, two cases were 
Canadian of  French origin, two cases were Canadian of  
British origin, two cases were Latin American and one case 
was Russian. Furthermore, Omranipour et al[50] reported 
a series of  43 cases in Iran, Bani-Hani et al[7] reported a 
series of  24 cases in Jordan and Baslaim et al[20] reported 
a series of  20 cases in Saudi Arabia. In Turkey, differ-
ent IGM series have been reported by Asoglu et al[21] (18 
cases), Ozel et al[31] (8 cases), Gurleyik et al[18], Oran et al[17] 
(46 cases) and Altintoprak et al[37] (26 cases). These find-
ings indicate that a previous comprehensive evaluation of  
ethnicity does not exist, and that more elaborate studies 
on this topic are required.

CONCLUSION
In conclusion, while several factors have been considered 
as potential aetiological factors, these factors are not ‘the 
primary aetiological factors, but rather “secondary fac-
tors” that can accompany the process once the primary 
factor triggers the event, or contribute to the acceleration’ 
of  the ongoing process. Given that: (1) a higher number 
of  cases are being reported from certain geographical 
locations; and (2) patients respond positively to steroid 
treatment, we believe that the “ethnicity and autoimmu-
nity hypotheses” are the major subjects to focus on. It is 
possible that our failure in searching for a single aetiologi-
cal factor will become more evident as details are eluci-
dated; however, the disease is likely to continue to carry 
the “idiopathic” prefix for a long time.
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