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Zusammenfassung
Hintergrund: Die idiopathische granulomatöse Mastitis 
(IGM) ist eine seltene, gutartige, entzündliche Erkran-
kung der Brust, an deren Entstehung verschiedene 
 ätiologische Faktoren beteiligt sind. Die Behandlung der 
IGM stellt auf Grund eines mangelnden Konsens in der 
Literatur und breit gefächerten Therapieansätzen eine 
Herausforderung dar. Neben der chirurgischen Behand-
lung kommen konservative Therapien mit Antibiotika, 
Glukokortikoiden und Immunsuppressiva zum Einsatz. 
Wir  berichten von unseren Erfahrungen mit IGM-Patien-
ten, die mit immunsuppressiver Therapie behandelt 
 wurden. Patientinnen und Methoden: Die Behand lungs-
unter lagen von IGM-Patientinnen, die zwischen Oktober 
2007 und Mai 2010 am Hacettepe University Hospital 
systemische Therapie erhielten, wurden begutachtet.  
15 Fälle von histopathologisch bestätigter IGM konnten 
identifiziert werden. Die Daten wurden hinsichtlich Risi-
kofak toren und Behandlungserfolg geprüft. Ergebnisse: 
14 Patientinnen wurden mit Prednisolon kombiniert mit 
Azathioprin behandelt. Eine Patientin, die zum Diagnose-
zeitpunkt schwanger war, erhielt ausschließlich Predni-
solon (30 mg/d). 11 (73%) Patientinnen zeigten ein 
 komplettes Ansprechen auf die systemische Therapie.  
2 Patientinnen entwickelten ein Rezidiv, welches in einem 
Fall chirurgische Drainage erforderte und in einem Fall 
mit einer höheren Glukokortikoiddosis behandelt wer-
den konnte. Schlussfolgerung: Die systemische Therapie 
zur Behandlung der IGM ist sicher und effektiv. Der Zu-
satz von  Azathioprin zur Glukokortikoid-Therapie erlaubt 
eine schnellere Reduktion der Steroiddosis und  erhöht 
den Behandlungserfolg.
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Summary
Background: Idiopathic granulomatous mastitis (IGM) is 
a rare benign inflammatory disease of the breast. It is 
related to various etiological factors. The treatment of 
IGM is challenging as there is a lack of consensus in the 
literature and treatment options vary widely. Conserva-
tive treatment with antibiotics, glucocorticoids and im-
munosuppressive drugs, and surgery are used in the 
management of the disease. In this article we report our 
experience with IGM patients receiving immunosuppres-
sive treatment. Patients and Methods: The medical re-
cords of patients with IGM receiving systemic therapy at 
the Hacettepe University Hospital between October 2007 
and May 2010 were reviewed. 15 cases of histopatholog-
ically proven IGM were identified. The data was exam-
ined for risk factors and success of treatment. Results: 
14 patients were given prednisolone together with aza-
thioprine, and 1 patient who was pregnant at the time  
of diagnosis received only prednisolone (30 mg/day).  
11 (73%) patients had a complete response to systemic 
therapy. 2 patients had a relapse, of whom 1 required 
surgical drainage and 1 was treated with a higher dose 
of glucocorticoids. Conclusion: Systemic therapy is a 
safe and effective treatment for IGM. The addition of aza-
thioprine to glucocorticoid therapy permits quick taper-
ing of the steroid doses and increases the treatment 
success.
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Introduction

Granulomatous mastitis is a rare benign inflammatory disease 
of the breast. It is related to various etiological factors such as 
tuberculosis, sarcoidosis, foreign body reactions, and fungal 
infections [1]. The disease is accepted to be idiopathic after 
exclusion of all infectious and non-infectious causes of granu-
lomatous disease. Idiopathic granulomatous mastitis (IGM) 
must be differentiated from inflammatory carcinoma of the 
breast as clinical features may be very similar [2–4]. The 
pathophysiology of the disease remains unknown. Recent re-
ports claim a relationship between corynebacterium infection 
and IGM [5–7]. IGM typically affects women of childbearing 
age, and most patients have a recent history of breast feeding 
[8]. Retention of intraductal secretions causing localized im-
mune response to extravasated protein and fat-rich secretions 
into the duct is proposed as an initiating factor. The treatment 
of IGM is challenging as there is a lack of consensus in the 
 literature and treatment options vary widely [9]. There are 
several reports on surgery and conservative treatment includ-
ing glucocorticoids and immunosuppressive drugs for the 
management of the disease [10–16]. The recurrence rate of 
surgical treatment is high, and response rates to steroid treat-

ment are low [9]. Immunosuppressives such as methotrexate 
may be added to the therapy to decrease steroid doses or  
to treat recurrences [17, 18]. In this article we report our 
 experience with IGM patients receiving immunosuppressive 
treatment.

Methods

The medical records of patients with IGM receiving systemic therapy  
at the Hacettepe University Hospital between October 2007 and May 
2010 were reviewed. 15 cases of histopathologically proven IGM were 
identified. At the Rheumatology Clinic of our hospital, azathioprine was 
already being used as a steroid-sparing agent in patients with sarcoidosis, 
and after a case report by Raj et al. [18] we also started using this drug  
in IGM. After imaging studies were completed, tissue samples were 
 obtained by open biopsy in 14 patients and by core biopsy in 1 patient. 
Slides were examined using hematoxylin-eosin and Ziehl-Neelsen for acid 
fast bacilli (fig. 1). Tissue cultures were tested for presence of tuberculosis 
and underwent bacteriological evaluation. Chest radiography and tuber-
culin skin test were assessed prior to steroid treatment. Laboratory data 
such as erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), 
anti-neutrophil cytoplasmic antibodies (ANCA), anti-nuclear antibodies 
(ANA), anti-ro/SSA, anti-double stranded DNA antibodies, and anti-
smooth muscle antibodies were derived from the patients’ medical re-
cords. All patients were treated with 40–60 mg/day prednisolone for  
1 month. Then the prednisolone dosage was tapered to 30 mg/alternate 
day over a period of 1–2 months, and after 6 months the dosage was  
10–15 mg/alternate day. The maintenance dosage of prednisolone was 
5–7.5 mg/alternate day. Steroid was stopped after 1.5–2 years. In the case 
of relapse, the dosage was increased to 40 mg/day. 14 of the patients were 
treated with 2 mg/kg/day azathioprine as steroid-sparing agent. The data 
was examined for risk factors and treatment success.

Results

All patients were women. The mean age at diagnosis was  
36 years (range 23–49 years). 4 patients had had a child within 
the past 5 years, 3 patients had no history of pregnancy. 1 pa-
tient was pregnant at the time of diagnosis. None of the 
 patients had a history of oral contraceptive use. 4 patients had 
a concomitant disease (2 erythema nodosum, 1 prolactinoma, 
1 chronic schizophrenia). The patient with prolactinoma was 
operated on after initiation of treatment for IGM.

The main complaint at admission was an ill-defined mass  
in 7 patients and an inflammatory process in 4. A further  
4 patients were complaining of both a mass and inflammation. 
Upon physical examination a painful, ill-defined mass was 
palpated in 13 of the 15 patients, ranging in size from 2 to  
12 cm in diameter. Axillary lymphadenopathy was present in 
5 patients. Physical examination findings are given in table 1. 
The clinical impression after physical examination was malig-
nancy in 7 patients, abscess in 7, and ductal ectasia in 1 pa-
tient. Ultrasonography of the breast was performed in 12 pa-
tients; 7 (58%) patients were diagnosed with granulomatous 
mastitis, 3 (25%) patients with an abscess, and 2 (17%) pa-
tients with cystic disease. Mammography was performed in  

Fig. 1. Histopathologic appearance of granulomatous mastitis.

Table 1. Physical examination findings of the patients (n = 15)

Symptom/clinical sign

Largest diameter of the massa, cm 5.46 ± 2.99
Axillary lymphadenopathy, n (%) 4 (26.7)
Fistula formation, n (%) 4 (26.7)
Erythema/cellulitis, n (%) 6 (40)
Ulceration, n (%) 1 (6.6)
aMean ± standard deviation.
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8 patients diagnosing granulamatous mastitis correctly in  
2 (25%) and showing asymmetrical density in 4 (50%) pa-
tients; results were negative in 2 patients. Magnetic resonance 
imaging (MRI) studies were performed in 1 patient who was 
reported to have benign nodules. All except 1 patient under-
went open biopsy; 1 patient had a core biopsy. Histopathology 
confirmed the diagnosis in all patients. During open biopsy, 
tissue samples were sent for culture and bacteriological ex-
amination. 4 patients had positive cultures (1 with both staphy
lococcus haemolyticus and acinetobacter baumannii, 2 with 
only streptococcus species, and 1 with serratia marcescens). 
Tuberculosis was excluded in all patients via tissue culture 
and polymerase chain reaction (PCR). Elevated serum CRP 
levels (> 0.8 mg/dl) and ESR (> 20 mm/h) were observed in  
53 and 47% of patients, respectively.

A total of 14 patients were given prednisolone together 
with azathioprine. 1 patient who was pregnant at the time of 
diagnosis received only prednisolone (30 mg/day). Another 
patient who became pregnant 1 month after the initiation of 
therapy showed a complete response, so therapy was stopped 
and no recurrence was observed. There were no adverse 
events related to azathioprine such as cytopenia, liver dys-
function, or severe infection. 4 of the 15 patients had tempo-
rary steroid-induced diabetes mellitus.

All patients were re-examined within 3 months of therapy, 
and then at 6-month intervals. Median time of follow-up was 
26 months (range 7–36 months). At the third month 11 pa-
tients showed at least 50% shrinkage in the size of the tumor. 
These patients had complete resolution at the 6th month.  
2 patients had recurrences in the 4th and the 12th month, 
 respectively, of whom 1 required surgical drainage and the 
other was treated with a higher dose of steroids. 2 patients 
had a partial response on follow-up, with a decrease in lesion 
size. No surgical intervention was required.

Discussion

IGM is a benign disease of the breast, which mimics malig-
nancy. The diagnosis is sometimes difficult, and no consensus 
exists on the treatment as there are no prospective studies. 
The retrospective case series usually have small numbers of 
patients, the largest being published from Brunei presenting 
the experience with 43 patients [19]. Most of the reports come 
from developing countries; this may be due to ethnicity or 
misdiagnosis of tuberculous mastitis as tuberculosis tends  
to be more common in these parts of the world [20]. Work-up 
to rule out tuberculosis should be included in the differential 
diagnosis of granulomatous mastitis [21]. Tuberculosis was 
 excluded in all our patients via tissue culture and PCR.

The etiology of IGM is unclear. Some mechanisms pro-
posed in the literature include a chemical reaction associated 
with oral contraceptive use, an underlying autoimmune pro-
cess, an infectious process that cannot be detected by current 

means, or an immune response to extravasated secretions 
from the lobules [20]. Non-puerperal secretion in the ducts 
and extravasation of the intraductal components are proposed 
as the initiating factor. Lactation, prolactinomas, and drugs 
increasing intraductal secretion (e.g. anti-psychotics) can 
cause intraductal accumulation of the products of secretion. 
IGM associated with breast feeding tends to be more severe 
and lasts longer [22]. In our series, 1 patient was pregnant at 
the time of diagnosis so she was treated only with steroids;  
1 patient who was diagnosed as having prolactinoma after the 
initiation of therapy had a partial recovery and was operated 
on 1 year later. 1 patient was diagnosed as having schizophre-
nia and was using anti-psychotic drugs. 2 patients had only a 
partial response to treatment. In treatment-refractory cases 
these risk factors should be taken into account. Corynebacte-
rium infection is also proposed as an initiating factor, but this 
is not supported by our series as none of the isolated micro-
organisms were corynebacteria.

Radiologic imaging methods such as mammography, ultra-
sonography, and MRI present a wide spectrum of findings 
and are inconclusive in the differentiation between malignant 
and benign conditions in patients with IGM [23]. Mammogra-
phy may show focal asymmetric density in 50% of patients, 
and less frequently irregular masses, axillary lymphadeno-
pathy, or skin thickening may be observed [24]. Ultrasono-
graphy on the other hand may identify a lesion in every pa-
tient. Although the findings are not specific to the disease, 

Fig. 2. Non-healing wounds and fistula formation in a patient 
with  granulomatous mastitis..

Table 2. Treatment regimens used for granulomatous mastitis patients

Time Target steroid dosea Azathioprine scheme

Baseline 40–60 mg/day 150 mg/day
1–2 months 30 mg every other day 150 mg/day
6 months 10–15 mg every other day 100–150 mg/day
6–24 months 5–7.5 mg every other day 50–100 mg/day
aSteroid dose tapered to achieve given target doses.
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course of steroids for recurrences after which complete reso-
lution was noted, and concluded that the steroid therapy 
should last longer. In their series of 9 patients, Lai et al. [10] 
stated that half of the patients had spontaneous resolution of 
the disease within 2 years, and the other half had stable 
 disease. This may demonstrate the self-limiting aspect of the 
disease. In our clinic, we prefer to start with high-dose steroid 
therapy which is gradually tapered down and then switched to 
alternate days as soon as possible to avoid long-term side 
 effects and continued for at least 2 years at the lowest dose 
tier (table 2). So far, we have not observed major steroid- 
related side effects except temporary steroid-induced diabetes 
mellitus. 

IGM usually presents in 2 forms; either as a painful mass or 
as a breast abscess. The abscess is reported to be sterile in 
most series. In our series 4 patients had positive pus cultures 
suggesting secondary infection. As steroid therapy causes 
 immunosuppression, it is not safe to start glucocorticoids in 
the presence of a bacterial infection. These patients needed 
antibiotic therapy, and steroid therapy was started after the 
signs of infection had subsided. 

Kim et al. [17] first reported the use of methotrexate to-
gether with steroids in 4 women with IGM, which was started 
after excisional biopsy. Steroid therapy was stopped after 1 
year, and methotrexate was continued for another 3–6 months. 
None of their patients had recurrences under the medical 
therapy, but after cessation of methotrexate 2 relapses oc-
curred. Raj et al. [18] also reported 2 successfully treated 
cases. As mentioned previously, in their paper they also report 
on a patient treated with azathioprine. Azathioprine is an im-
munosuppressive drug which is widely used as a steroid-spar-
ing agent after the initial control of autoimmune disease. It is 
administered orally and metabolized intracellularly to a pu-
rine antagonist and inhibits both cellular and  humoral immu-
nity by reducing the number of T, B, and natural killer cells; 
furthermore it suppresses autoantibody formation and inhibits 
prostaglandin synthesis. It is indicated mainly as an anti-rejec-
tion drug for organ transplants but also in many autoimmune 
diseases such as lupus, rheumatoid arthritis, sarcoidosis, auto-
immune liver disease, and Behcet’s syndrome. 

Although benign and self-limiting by nature, IGM is a 
 disease which alters the daily life of the patient. Repeated 
 operations are stressful for the patient and the surgeon, and 
the cosmetic outcome of the surgical treatment is often un-
satisfactory with scarring and fistula formation. Our case se-
ries with 14 patients receiving systemic immunosuppressive 
therapy is the largest in the literature so far. This series 
 suggests azathioprine is a good choice in the treatment of 
IGM. Complete remission was observed in 71% of the pa-
tients, and only 1 patient (7%) required surgical intervention 
during systemic therapy. Overall 93% of the patients ob-
served for a median of 26 months did not require surgical 
 intervention in the follow-up period.

most frequently, an irregular hypoechoic mass with multiple 
tubular hypoechoic structures is seen on ultrasonography. In 
our  series, all imaging studies were performed by the Breast 
 Imaging Subdivision of the Radiology Department of our 
 hospital, and ultrasonography led to suspicion of granuloma-
tous mastitis in 58% of the patients. More importantly, when 
performed by the same team, ultrasonography is a useful tool 
in the follow-up of patients with a partial response to therapy. 
With increasing experience in imaging studies, some cases of 
IGM may be diagnosed by less invasive methods of biopsy, 
but tissue sampling is always necessary to establish the diag-
nosis and rule out tuberculosis.

The main concern with IGM is ruling out malignancy. In 
our series 11 of the 15 patients presented with a mass with or 
without inflammation, and in half of the patients the initial 
impression was that of malignancy. All except 1 patient un-
derwent open biopsy. Various techniques of biopsy are used 
in the diagnosis of IGM. Fine needle aspiration biopsy is the 
least invasive method but can yield confusing results which 
often necessitate confirmation by open biopsy [25, 26]. Core 
biopsy is used in small case series with a good success rate. 
About half of the patients with IGM have an abscess that 
 requires open drainage; in such cases biopsies from the ab-
scess wall are helpful in the diagnosis. We consider open 
 biopsy to be the safest method to rule out malignancy. 

Wilson et al. [9] analyzed 116 cases of IGM published in 
the literature and reviewed the treatment methods. They 
showed that the most commonly used approach is wide exci-
sion of the affected area with a success rate of 79%. Ocal et al. 
[8] treated 16 IGM patients with surgery; 4 patients required 
quadrantectomy, and 75% of the patients needed reoperation 
either for completion of the excision after surgical drainage or 
for recurrence. In the largest series in the literature, Kok and 
Telisinghe [19] performed surgical therapy on 40 of 43 pa-
tients with IGM. 10 (23%) of the patients had recurrences 
which were again treated with surgery; this patient group ex-
perienced 2 further recurrences. The high incidence of recur-
rence necessitates extensive resection to obtain disease-free 
margins. Wound complications are an important issue in the 
surgical treatment of IGM. Repeated incisions which often 
fail to heal make the cosmetic outcome unacceptable. Figure 
2 shows a patient with multiple incisions and fistulae before 
the initiation of systemic therapy. Wide local excision to ob-
tain disease-free margins or mastectomy for benign disease is 
a challenging decision both for the surgeon and the patient. 
Breast reconstruction techniques may be used to improve 
 patient satisfaction [12]. The cosmetic results of the surgery 
are very poor, and the addition of systemic therapy may 
 prevent surgical intervention for recurrences.

There are few reports on systemic treatment in IGM. 
 Azlina et al. [14] administered 60 mg/day prednisolone to 12 
patients and reported a 50% recurrence rate after a short 
4-week course of therapy. They also administered a second 
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Conclusion

Systemic therapy is safe and effective in the treatment of 
IGM. The addition of azathioprine to glucocorticoid therapy 
permits quick tapering of the steroid doses and may increase 
the success of the therapy. Surgical therapy should be re-
served for recurrent cases unresponsive to medical therapy. 
Larger studies are needed to confirm the results.
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