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Summary
Granulomatous mastitis (GM) is a rare benign inflamma-
tory breast disease that affects mostly women of child-
bearing age with a history of breastfeeding. The eti-
opathogenesis is still unknown; however, inflammation
as the result of a reaction to trauma, metabolic or hor-
monal processes, autoimmunity, and an infection with
Corynebacterium kroppenstedtii have all been impli-
cated. Clinical findings are pain, mass, hyperemia, and
inflammation. Because the clinical presentation can
mimic infectious mastitis or inflammatory carcinoma,
the disease course is often protracted. The diagnosis is
made by histopathology. Biopsies show a granuloma-
tous formation in combination with a localized infiltra-
tion of multi-nucleated giant cells, epithelioid histiocytes,
and plasma cells. Ultrasound, mammography, and mag-
netic resonance imaging are not specific; however, ultra-
sound and mammography should be done to exclude
other pathologies. Due to the lack of data including ran-
domized controlled studies, the management of GM is
controversial. In Western industrialized countries, most
authors use a therapy regimen starting with antibiotics
and corticosteroids, followed by continuous steroid ther-
apy and surgery in patients with persisting symptoms.
More data are needed to define the best therapy. The
role of immunotherapy has not yet been ascertained.
The implementation of a registry to collect more infor-
mation on this rare disease is highly recommended.

© 2018 S. Karger GmbH, Freiburg

Introduction

Since granulomatous mastitis (GM) was first described as a be-
nign disease entity in 1972 by Kessler and Wolloch [1], hundreds
of cases have been reported from all over the world. Nevertheless,
GM is a rare differential diagnosis with an estimated incidence of
2.4 per 100,000 women and 0.37% in the US [2]. The fact that the
majority of cases in the US are predominantly in non-white pa-
tients suggests that the incidence in Europe (and specifically Ger-
many) is even less [3].

The rarity of the disease causes a lack of valid data. The etiology
of GM is still hypothetical, and no consensus on disease manage-
ment exists [4].

Therefore, the diagnosis and treatment of a patient with GM
still remains a challenge for the clinician as well as for the patient
who often has to suffer a protracted disease course with a signifi-
cant impact on quality of life. Different causes of mastitis, and most
importantly malignancy, usually have to be excluded before the di-
agnosis of GM can be considered [5].

In this article, we discuss the etiology, clinical presentation, and
diagnosis of GM as well as up-to-date treatment options to give an
overview of the current data.

Literature Search

A literature search in PubMed was performed using the search
terms ‘granulomatous mastitis’, ‘idiopathic granulomatous masti-
tis’, ‘granulomatous mastitis and immunology’, and ‘granuloma-
tous mastitis and pathology’ for the years 2000-2018. The search
included presentations at national and international conferences
on breast diseases such as European Society for Medical Oncology,
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San Antonio Breast Cancer Symposium, and American Society of
Clinical Oncology.

No randomized controlled study was found. Most publications
are retrospective studies and case series. 2 systematic reviews, 1
meta-analysis, and 3 presentations were included in this review.

Prevalence and Etiology

GM is a rare benign inflammatory breast disease which was first
described by Kessler and Wolloch in 1972 [1].

There is no valid incidence and prevalence data of GM for Eu-
rope or Germany. The majority of cases reported in the literature
indicate that the disease primarily occurs in women of childbearing
age, mostly with a history of breastfeeding. The disease usually oc-
curs around 2 years after breastfeeding at a median age of 30 years
[6]. Only 2 reports of male GM [7, 8] and a few reports of women
developing GM during pregnancy or lactation exist [9, 10].

The majority of publications, especially larger case series, origi-
nate from the Middle East, Mediterranean countries, Asia, and the
US. A higher prevalence of GM among women of Asian, Hispanic,
and Arabic origin has been discussed [11, 12]. In 2008, in Indian-
apolis, Indiana, a cluster of 7 GM diagnoses was reported in multi-
gravid Hispanic women.

The Center of Disease Control in Atlanta conducted a case-con-
trol study to identify possible risk factors for the disease, but no
specific factor was identified [2].

The exact etiology of GM is still unknown, but various hypothe-
ses exist. A possible reason for GM is an inflammatory autoimmune
response to epithelial damage, although the trigger for this damage
is still unknown. A correlation with breastfeeding and childbirth
has also been discussed. An inflammatory reaction might occur in
response to extravasated secretions from the lobules [12].

Within GM lesions, Corynebacterium kroppenstedtii has often
been cultivated and may therefore play a fundamental role in in-
ducing this disease. Due to the high percentage of evidence of this
lipophilic gram-positive rod, GM has also been named ‘cystic neu-
trophilic granulomatous mastitis’ by some authors [6].

Recently, hyperprolactinemia provoked by antipsychotic medi-
cation was discussed as a non-lactation-related risk factor. Prolac-
tin is described to promote ductal ectasia and milk stagnation as
well as having a proinflammatory effect.

Wong et al. [13] reported that 37% of their patients with C.
kroppenstedtii-associated mastitis had a psychiatric history needing
psychiatric medication, raising the question whether this kind of
medication might lead to a higher risk of developing GM. In addi-
tion, the authors suggest an underestimation of the exact number
of infections with C. kroppenstedtii because routine culture meth-
ods using Ziehl-Neelsen or PAS staining do not show the slow-
growing corynebacterium. Most publications do not describe spe-
cific testing for corynebacteria in the specimens. In addition, as-
sessment of serum prolactin levels is mostly not performed in pa-
tients with GM [13].

414 Breast Care 2018;13:413-418
DOI: 10.1159/000495146

4

Fig. 1. A 29-year-old women with a mass in the outer upper quadrant of the
left breast in combination with inflammation and signs of a fistula (arrow).
Symptoms persisted for about 2 years. Mammography and ultrasound: BI-
RADS 4, ACR B. Core needle biopsy was performed. Diagnosis: granuloma-
tous mastitis.

The role of inflammation in the etiology of GM is further sup-
ported by the finding of concurrent erythema nodosum or arthritis
(14, 15].

Evidence of alpha-1 antitrypsin deficiency is further discussed
as a potential risk factor for inducing GM [14]. Alpha-1 antitrypsin
deficiency is an autosomal codominant disorder that is most preva-
lent in Caucasians of European or North American descent. In
some cases, it is associated with symptoms of panniculitis. Histo-
pathologic findings of the panniculitis show predominantly lobular
inflammation. Currently it is unclear if this concurrence in patients
with GM simply results from imprecise histopathologic diagnosis
or if it is a rare finding in GM patients.

Presenting Symptoms

The leading symptom of GM is a painful mass. Up to 50% of
patients develop erythema and swelling as symptoms of inflamma-
tion of the involved breast. Other symptoms are hyperemia, areolar
retraction, fistula, and ulceration. Around 37% present with signs
of an abscess [16].

The lesion may occur in any quadrant of the breast but is mostly
present in the retroareolar region from where it extends radially.
Most lesions occur unilaterally.

The mass may clinically mimic a bacterial abscess and/or breast
cancer by inducing skin or nipple retraction. Lymphadenopathy is
present in up to 15% of patients [17]. The unspecific symptoms are
often misleading in the diagnostic process. The time period from
the onset of symptoms to the exact diagnosis can therefore be sev-
eral months [18]. Figure 1 shows a 29-year-old woman before
treatment with corticosteroids. The patient presented with signs of
breast inflammation, mass, and fistula in the outer upper quadrant
of the left breast. Symptoms persisted for about 2 years.
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Fig. 2. Granulomatous mastitis: sample (hematoxylin and eosin) with non-

caseating granuloma consisting of lymphocytes, histiocytes, and giant cells
(arrow).

Diagnosis

Histopathology

GM is diagnosed by histopathology only. The disease is charac-
terized by formation of a non-necrotizing granuloma in combina-
tion with a localized infiltrate of multi-nucleated giant cells, epithe-
lioid histiocytes, lymphocytes, and plasma cells (fig. 2). Sometimes,
organized sterile micro-abscesses occur with neutrophilic infil-
trates. Inflammation that extends into adjacent lobules can indicate
a higher severity. The involved parenchyma mostly shows loss of
acinar structures and damaged ducts [18, 19].

Strictly speaking, GM is a non-infectious disease, although the
role of corynebacteria in the development of GM is still discussed.
Taylor et al. [20] in 2003 were able to isolate corynebacteria from
lipid-filled vacuoles within the granuloma. The authors suggested
that the presence of species of corynebacterium is a major causative
aspect of GM. After this finding, further case reports were pub-
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lished presenting different species of corynebacterium (C. kroppen-
stedii, C. tuberculostearicum, and C. freneyi) [21, 22], supporting
the theory of Taylor et al. [20]. In a Japanese case series, isolated
C. kroppenstedii was found in 6 of 19 cases of GM [23]. Some au-
thors define the finding of C. kroppenstedii within GM lesions as
indicative of a subgroup of the disease named ‘cystic neutrophilic
granulomatous mastitis’ because of its histopathologic presentation
of granulomatous and neutrophilic inflammation with cystic
spaces or vacuoles [7].

Other clinicians interpreted the finding of corynebacteria in
GM lesions as a contaminant by the normal skin flora [17].

The gold standard for diagnosing GM is core needle biopsy of
the lesion with a sensitivity of 96%, whereas only 4 out of 19 cases
were diagnosed with fine needle aspiration (FNA); the low sensitiv-
ity of 21.1% may be caused by insufficient material and nonspecific
histopathologic findings (e.g., fat necrosis, abscess) [24].

The challenge for the pathologist and clinician is to differentiate
GM from other autoimmune and granulomatous conditions in-
cluding tuberculosis, sarcoidosis, and Wegener’s granulomatosis.
Other differential diagnoses are histoplasmosis, actinomycosis, for-
eign body reaction, fat necrosis, IgG4-RD mastitis, and most im-
portantly inflammatory breast cancer [22]. The correct diagnosis
therefore relies on the biopsy tissue, which is of higher quality and
quantity if attained by a core needle biopsy as opposed to FNA.

Histologic techniques for the pathologist include the use of he-
matoxylin and eosin stains, gram stain, and for the differentiation
of sarcoidosis or tuberculosis fast stains and Grocott’s methena-
mine silver. Lacambra et al. [25] showed that tuberculous lesions
are characterized by more fibrosis, eosinophils, and necrosis com-
pared to the GM group which is characterized by significantly
more plasma cells.

The differential diagnosis of tuberculosis has to be considered
by the clinician in patients with signs of lung disease or in those
who have a weakened immune system. It is more likely to occur in
younger patients with a larger clinical mass at presentation. Fever,
arthritis, or erythema nodosum are typical for Lofgren’s syndrome
and therefore suggestive of sarcoidosis.

Laboratory Findings

Autoimmunity is claimed to underline the etiology of GM; nev-
ertheless, there are no blood-related factors to reliably support this
hypothesis. Some reports describe normal titers of rheumatoid fac-
tors (RF) and serum complement [26], others show positive RF
and in some cases presence of anti-neutrophil cytoplasmic autoan-
tibody (ANCA) and anti-dsDNA antibodies [19] which are con-
nected to Lupus erythematosus. No correlation with ANCA, c-
ANCA, interleukin 2 receptor, or angiotensin-converting enzyme
is described; however, information on these factors can be useful to
exclude other autoimmune diseases [27].

C-reactive protein levels as an unspecific marker of infection are
usually normal or slightly elevated up to 1.1-1.5 mg/dl (normal:
<0.5 mg/dl), and the levels of carcinoembryonic antigen and cancer
antigen (CA) 15-3 are also well within limits [20].
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Table 1. Symptoms, treatment options, and outcome of patients with granulomatous mastitis

Aghajanzadeh et al., Elzahaby et al., Freemann et al., Calis et al., Bashir et al.,

2015 [29] 2016 [30] 2017 [16] 2017 [17] 2017 [31]
Patients, n (%) 206 (100) 30 (100) 14 (100) 19 (100) 18 (100)
Breast mass, n (%) 169 (82) 27 (90) 14 (100) 5(26) 13 (72)
Erythema, n (%) 24 (12) 7 (50) 3 (16) 8 (33)
Pain, n (%) 24 (12) 5(26) 4(44)
Ulceration, n (%) 37 (18)
Received antibiotics, n (%) 206 (100) 8 (57) 13 (68) 15 (83)
Improved on antibiotics, n (%) 6(12) 3(21)
Received steroids, n (%) 200 (97) 0(0) 8 (33)
Corticoid regimen 2-3x10-20 mg 2x 16 mg prednisolone

prednisolone daily daily for 2 weeks, slow

for 2-6 months tapering over 2 months

with tapering
Improved on steroids, n (%) 144 (72) 5 (66)
Wide surgical excision, n (%) 11 (5.3) 30 (100) 9 (64) 5(26) 9 (38)
Improved after surgical excision, n (%) 28 (93)
Complete mastectomy, n (%) 1(7) 1(5)

Imaging

The imaging findings of GM overlap with those of malignant
lesions. Ultrasound, mammography, and magnetic resonance im-
aging (MRI) are considered as non-specific in GM [28].

Typical findings on ultrasound are multiple contiguous hypo-
echoic masses with posterior acoustic shadowing or posterior
acoustic enhancement. Advanced cases present with fluid collec-
tions and cavities in association with skin fistulas. Most cases pre-
sent with hypervascularity which can be detected by Doppler imag-
ing [15]. 15-55% of all cases show ipsilaterally enlarged reactive
axillary lymph nodes [20, 29].

Mammography shows unilateral focal or regional asymmetry as
the most frequent pattern, but in 24% it fails to identify an abnor-
mality. Lesions were mammographically occult in 15 out of 45
women, possibly because of an overlying dense breast pattern seen
in most women (36 out of 45) [20].

MRI findings are also variable and can show heterogeneous ill-
defined masses and non-mass enhancement depending on the se-
verity of the inflammation.

Fazzio et al. [28] describes T2 hyperintense, peripherally en-
hancing masses with central areas of non-enhancement represent-
ing abscess formation, as is typical for advanced cases.

Treatment

Due to the fact that the clinical presentation of the disease is
typical for mastitis, most patients get antibiotics in the beginning
of their therapy cascade in the form of a blind antibiotic therapy
without any microbiological proof of a bacterial infection. GM is
per definition a sterile inflammatory disease; therefore, antibiotic
therapy usually fails [30, 31] (table 1).

At the time of clinical presentation, up to one third of all pa-
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tients with GM show abscess-like symptoms such as pain, ery-
thema, as well as a mass, fluid collection on ultrasound, and reac-
tive lymphadenopathy. Table 1 summarizes therapeutic ap-
proaches and success rates in patients with a diagnosis of GM.
These patients may undergo abscess puncture, drainage, or inci-
sion depending on the size of the lesion. Aspiration can fail because
the abscess-like mass often has necrotic tissue in the center that
makes the aspirate thick and hard to extract. Typically, the micro-
biological cultures are negative. Cultures positive for Corynebacte-
rium spp. are of no consequence for the actual therapeutic strategy
as so far there is no effective treatment against corynebacteria; also,
the agent would have to be active in a lipid environment, but most
antimicrobials are hydrophilic with weak distribution to lipid
environments.

When GM is diagnosed, 2 treatment options are discussed in
the literature: a conservative strategy involving medical therapy
with corticosteroids versus a surgical approach. In 1980, De-
Herthogh et al. [32] first recommended a high-dose corticosteroid
therapy with prednisolone 30 mg/day for at least 2 months. In gen-
eral, this leads to a decrease in the diameter of the lesion but also to
a variety of side effects such as weight gain, hyperglycemia, and the
risk of Cushing’s syndrome. Despite these side effects, this ap-
proach became standard of care.

Freeman et al. [16] proposed a lower-dose regimen of 16 mg
prednisolone twice a day for 2 weeks and slow tapering over 2
months. According to their data, 2 out of 3 patients failed therapy
and suffered from adverse effects of the corticosteroids. A recent
German poster presentation [26] demonstrated the success of a
high-dose therapy with prednisolone up to 1 mg/kg/day. In 13 pa-
tients diagnosed with GM and treated with steroids, no surgery was
performed. The duration of steroid application varied between 2
and 6 months, and a recurrence rate of 15% was reported.

There is an ongoing trial addressing the need for further reduc-
tion of the corticosteroid exposure of the patient. The trial is inves-
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Fig. 3. Proposed algorithm for the management of granulomatous mastitis,
modified from Freeman et al. [16] and adapted to the local standards of the
Breast Unit of ‘Kliniken Essen-Mitte’.

tigating the effect of topical 0.1% hydrocortisone butyrate cream
twice a day on alternate days versus wide local excision (Clinical-
Trials.gov Identifier: NCT02959580).

The application of methotrexate is a further option being dis-
cussed in the literature, mainly for patients who have failed corti-
costeroid therapy. The evidence for this approach is limited and
based on only a few case reports [17], and it is questionable if
methotrexate is a reasonable therapy option for women of child-
bearing age [13].

An alternative approach is the wide excision of the lesion. The
decision at what stage of the disease surgery is performed depends
on the individual clinical appraisal of the patient as does the choice
of surgical technique which varies from wide excision to mastec-
tomy [17, 18, 31]. The decision whether surgery or medical treat-
ment is preferred might as well depend on divergent regional re-
sources, the patient’s expectations, and surveillance opportunities.
Some authors primarily perform surgery mostly as a wide excision,
others start with a conservative regimen and switch to surgery
when the medical treatment fails. Most authors perform a wide ex-
cision of the granulomatous lesion (table 1).

Granulomatous Mastitis

Neither in the US nor in Germany a consensus or guideline ex-
ists regarding the surgical and medical approach. Especially the
German ‘Arbeitsgemeinschaft der Wissenschaftlichen Medizini-
schen Fachgesellschaften (AWMEF)’ and the ‘Arbeitsgemeinschaft
Gynikologische Onkologie (AGO)” have not defined a guideline
for the treatment of GM.

In the literature, there is a great variety of findings related to the
risk of recurrence for the different therapeutic approaches [33]. It
comes as no surprise that antibiotics seem to have the lowest effi-
cacy in the treatment of this abacterial mastitis with improvement
rates ranging from 6 to 21% (table 1). By comparison, corticoster-
oid therapy has a success rate of between 66 und 72%. In a meta-
analysis by Lei et al. [5], a pooled recurrence rate for oral steroid
therapy of 20% is reported. Surgery alone or in combination with
corticosteroids seems to have the lowest recurrence rates of 6.8 and
4%, respectively [5].

Yilmaz et al. [33] tried to define a scoring system to predict re-
currence, which failed due to the relatively low incidence of recur-
rence in their study with only 8 out of 63 patients.

Figure 3 shows a possible algorithm for the management of GM,
modified from Freeman et al. [16] and adapted to the local stan-
dards of the Breast Unit of ‘Kliniken Essen-Mitte’. This algorithm is
based on the relatively good outcome that can be achieved with a
conservative therapy with corticosteroids and emphasizes the need
to avoid invasive therapies such as wide excision or even mastec-
tomy that may go along with the possibility of scars, asymmetry, un-
satisfactory esthetic results, and problems with breastfeeding. The
authors believe surgery should be reserved for individual situations
and for cases with insufficient response to corticosteroid therapy.

Conclusion

If a patient presents with symptoms of chronic mastitis, it is of
great importance to keep in mind the possibility of GM as the un-
derlying disease. The clinical presentation and imaging findings of
GM overlap with those of malignancy. This makes it necessary to
perform a core needle or excisional biopsy to obtain a histopatho-
logic diagnosis.

Comparing the most recent publications on GM to older data,
there is no new information on this rare benign breast disease.
Therefore, the best therapy is still unclear. Application of high-
dose corticosteroids for about 3-6 months depending on the clini-
cal presentation and use of surgery in cases with insufficient re-
sponse to conservative treatment is the most common approach.

The authors recommend a corticosteroid regimen of 30 mg
prednisolone twice a day for 2 weeks, tapering gradually based on
clinical findings. Every-2-week visits should take place to evaluate
treatment response and possible side effects. Corticosteroids
should be administered for a minimum of 8 weeks and a maximum
of 6 months to minimize possible side effects [34].

For patients who refuse oral corticosteroid therapy and who
present with mild symptoms, a topical application of hydrocorti-
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sone acetate 0.5% once a day might be an alternative treatment op-
tion. In the patient shown in figure 1, the authors observed a 50%
reduction of the breast mass after 3 weeks of therapy with topical
hydrocortisone acetate. No side effects occurred [35].

Methotrexate is a treatment option for patients who have re-
lapsed or who do not tolerate high-dose corticosteroid therapy.
The authors recommend a low-dose regimen similar to those rec-
ommended for patients suffering from chronic rheumatoid dis-
eases: 7.5-25 mg methotrexate as a weekly dose combined with
folic acid applied daily or once a week [36]. The most frequently
reported adverse reactions include ulcerative stomatitis, leukope-
nia, nausea, abdominal distress, undue fatigue, chills and fever, diz-
ziness, and decreased resistance to infection.

Due to the lack of data, the authors recommend that the indica-

tion must be very strict and that patients should be reevaluated at
least every 24 weeks, especially if no long-term response is seen.

The rarity of the disease makes it difficult to initiate studies with
larger numbers and evaluate the efficacy of new treatment options
that could lead to the prevention of extensive surgery. Further-
more, there is a great need for new approaches to identifying the
underlying causes of the disease that include and consider regional
accumulation. Here, the implementation of a registry or a multi-
centric study could help to collect more data.
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