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Abstract

Background. Idiopathic granulomatous mastitis (IGM) is a rare, chronic, benign, inflammatory breast disease
of unknown cause. Patients usually present with a single breast mass, hyperemia, discharge, skin disorders,
and fever. Radiological and dlinical findings can mimic carcinoma and infection.

Objectives. To examine the treatment of IGM with methotrexate (MTX) + low-dose steroid, and present
the results and follow-up data from our center.

Materials and methods. Sixty-two patients, diagnosed with IGM in our center between January 2009 and
December 2017 were included in this study. Patients diagnosed with granulomatous mastitis histopathologi-
cally underwent testing with anamnesis, physical examination and imaging methods to exclude other diseases
that cause granulomatous reactions. Patients with a history of malignancy, chronic infectious diseases such
as hepatitis B and pregnant women were excluded from this study. Data collected from 62 patients were
reviewed retrospectively for this study.

Results. The mean patient age was 36.58 5.83 years (range: 28—54 years). Lesions were presentin the right
breastin 30 (48.38%) patients, the left breast in 26 (41.94%) patients and both breasts in 6 (9.68%) patients.
Methotrexate was administered orally at a dose of 15 mg/week and methylprednisolone at a dose of 8 mg/day.
The mean clinical and radiological remission periods of these patients were 10.14 +1.21 months (range:
3—14 months). All patients attended reqular follow-up appointments. The recovery rate of patients during
follow-up was determined to be 93.71%.

Conclusions. Methotrexate + low-dose steroid therapy is successful in the treatment of IGM. Prospective,
large case series and/or multi-center studies are needed to develop an IGM treatment algorithm.
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Background

Idiopathic granulomatous mastitis (IGM) is a rare,
chronic, benign, inflammatory breast disease of unknown
cause.! It is an idiopathic mastitis that mostly affects young
and middle-aged women. Although there is no clear in-
formation about its incidence, there are publications stat-
ing it to be around 0.37%. Its prevalence is approx. 2.4 per
100,000.2 Patients usually present with a single breast mass,
hyperemia, discharge, skin disorders, and fever. Radiologi-
cal and clinical findings can mimic carcinoma and infec-
tion.? A definitive diagnosis is made with histopathologic
examination. Fine needle aspiration, tru-cut biopsy, or in-
cisional or excisional biopsies can be performed for tissue
evaluation. Although chronic inflammation, microabscess
and fat necrosis can be seen in tissue biopsies, the presence
of non-caseous epithelioid and multinucleated giant cell
granulomas within the breast lobules are histopathological
findings for IGM.* Even though the pathogenesis of IGM
is not known, it is thought to be an autoimmune response
to extravasated secretions from the lobules.®> The coexis-
tence of other autoimmune diseases such as erythema nodo-
sum and arthritis in IGM patients, and their responsiveness
to immunosuppressive drugs support this view.%” Systemic
diseases that cause granulomatous lesions such as myco-
bacteria, fungal infections, sarcoidosis, Wegener granu-
lomatous, and polyarteritis nodosa should be excluded.®
Currently, there are no established treatment algorithms
for IGM. Treatment options include antibiotics, immuno-
suppressive agents, glucocorticoids, and surgical procedures
used alone or in combination.’

Objectives

Methotrexate (MTX) reversibly inhibits dihydrofolate
reductase, preventing the conversion of folic acid to tetra-
hydrofolic acid. The inhibition of tetrahydrofolate results
in the cessation of adenine-guanine synthesis and sup-
presses cell proliferation through the inhibition of protein
synthesis.} Methotrexate treatment remission rates are
around 60—-90% and recurrence rates are lower than those
of surgical and steroid therapy.!! This study aims to examine
the treatment results of MTX + low-dose steroid and follow-
up data in patients diagnosed with IGM in General Surgery
Department of Memorial Hospital (Diyarbakir, Turkey).

Materials and methods
Patient follow-up

Sixty-two female patients diagnosed with IGM in our
center between January 2009 and December 2017 were
included in the study. The mean age of participants was
36.58 £5.83 years (range: 28—54 years). Patients diagnosed
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with granulomatous mastitis histopathologically under-
went testing with anamnesis, physical examination and
imaging methods to exclude other diseases that cause gran-
ulomatous reactions. Patients with a history of malignancy,
chronic infectious diseases such as hepatitis B and pregnant
women were excluded from the study. Data collected from
62 patients were reviewed retrospectively for this study.
The study protocol was approved by the ethics committees
at Memorial Hospital (Diyarbakir, Turkey) in agreement
with the Declaration of Helsinki of 1975. All participants
provided voluntary informed consent prior to the initiation
of the study. The demographic data of the patients, presence
of comorbidities, symptoms on hospital admission, labora-
tory tests, radiological imaging, microbiological culture
results, MTX and methylprednisolone doses and durations,
surgical history, and the presence of recurrence were re-
corded. The possibility of malignancy was excluded using
radiological and pathological examination. Tru-cut biopsy
was performed for pathological examination and abscesses
present in patients were aspirated, and the contents were

Fig. 1. Hematoxylin and eosin (H&E) staining of idiopathic granulomatous
mastitis (IGM)

Fig. 2. CD68 immunohistochemical staining of idiopathic granulomatous
mastitis (IGM)
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sent for microbiological culture. The CD68 was used for
immunostaining. A microscopic image of IGM with he-
matoxylin and eosin (H&E) staining is shown in Fig. 1 and
CD68 immunostaining in Fig. 2. Cultures were performed
to rule out bacterial infections, tuberculosis and fungal
infections. Symptoms before and after the treatment as well
as laboratory results were compared. Radiological imaging
with bilateral breast axillary ultrasonography (USG) and
breast magnetic resonance imaging (MRI) were performed
in all patients. An MRI image of IGM is shown in Fig. 3.
Patients’ responses to treatment were evaluated using USG.

After the diagnosis of IGM, oral treatment with 8 mg/day
of methylprednisolone and 15 mg/week of MTX started.

Fig. 4. First application image of idiopathic granulomatous mastitis (IGM)
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Fig. 3. Magnetic resonance image (MRI)
of idiopathic granulomatous mastitis
(IGM)
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Subcutaneous MTX treatment was started in patients who
could not tolerate or did not respond to oral MTX and
the dose was increased to 25 mg/week. Calcium, vitamin
D, folic acid, and a proton pump inhibitor were admin-
istered to protect against the side effects of steroids and
MTX. The patients were followed up every 3 weeks with
systemic examination, complete blood count, and liver and
kidney function tests. The treatment period of patients
after remission was planned as 24 months.

Erythrocyte sedimentation rate (ESR), C-reactive protein
(CRP) and white blood cell (WBC) count were measured
before starting treatment. In addition, clinical findings
such as mass size and pain severity were compared before
and after the remission.

In our study, remission was defined as the regression
of inflammatory changes in the breast, closure of fistulas,
healing of existing skin lesions, and regression of USG
findings. Recurrence of symptoms during or after treat-
ment was deemed to be a relapse. Photographs of a pa-
tient’s breasts at the time of diagnosis (Fig. 4) and after
the treatment (Fig. 5) are shown.

Fig. 5. Healed skin fistula of idiopathic granulomatous mastitis (IGM)



1094

Immunohistochemical staining

Heat-induced antigen retrieval was performed using
a microwave oven (700 W’; Bosch, Gerlingen, Germany)
for 3 min at 90°C. The heating process was performed with
a citrate buffer (pH 6) solution for proteolysis. Sections were
washed in phosphate-buffered saline (PBS) (3 x 5 min) and
incubated with hydrogen peroxide (K-40677109; Merck,
Darmstadt, Germany) for 15 min. Other sections were
washed in PBS (3 x 5 min) and blocked with Ultra V Block
(lot # PHL150128; Thermo Fisher Scientific, Waltham,
USA) for 8 min. After draining, CD68 Monoclonal Antibod-
ies (KP1), (cat # MA5-13324, 1:100—1:200; Thermo Fisher
Scientific) were applied directly to the sections, which were
then incubated, left overnight at 4°C, then washed in PBS
(3 x 5 min) and incubated with Biotinylated Secondary
Antibody (lot # PHL150128; Thermo Fisher Scientific) for
20 min. After washing with PBS, Streptavidin Peroxidase
(lot # PHL150128; Thermo Fisher Scientific) was applied
to the sections for 15 min. The sections were again washed
in PBS (3 x 5 min) and DAB (lot # HD36221, Thermo Fisher
Scientific) was applied to the sections for up to 10 min.
The sections were counterstained in Harris’s Hematoxylin
for 45 s. Then, they were dehydrated in a graded series
of alcohols and cleared in xylene. Slides were mounted
with Entellan and examined under a light microscope (Carl
Zeiss AG, Jena, Germany).

Statistical analyses

Statistical analyses were performed using the IBM SPSS
v. 22.0 (IBM Corp., Armonk, USA) software. Results are
presented as mean tstandard deviation. Statistical dif-
ferences before and after treatment were evaluated using
a paired t-test. A x? test was used to ensure homogeneity
of variances in the group. A value of p < 0.05 was consid-
ered significant.

Results

During follow-up of patients, chest radiographs and liver
and kidney function tests were normal. Growth occurred
in microbiological cultures in 23 (37.09%) patients. Staphy-
lococcus aureus was identified in 9 patients, Streptococcus
in 7 patients, and Corynebacterium in 7 patients. Despite
the appropriate antibiotic therapy for 10 days, based on cul-
ture antibiogram results, the patient’s symptoms did not
regress.

Histopathological findings

The diagnosis of IGM was confirmed with histopathol-
ogy. In histopathological examination, epithelioid his-
tiocytes, giant cells, fibroblasts, and reactive ductal cells
were detected with standard H&E staining. Nucleolus
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prominence, cell nucleus growth and hyperchromasia
seen in epithelioid cells can suggest malignancy. In ad-
dition, the cohesive nature of the cells can be confused
with other proliferative lesions. Therefore, the diagnosis
was supported by the presence of immunopositive stain-
ing of epithelioid cells, Langerhans-type giant cells, and
histiocytic cells with CD68 markers.

Clinical findings

Lesions were present in the right breast in 30 (48.38%)
patients, in the left breast in 26 (41.94%) patients and in both
breasts in 6 (9.68%) patients. Lesions were located in the up-
per quadrants in 38 (61.29%) patients while 21 (33.87%)
patients had lesions in the lower quadrants. Widespread in-
volvement was present in 3 (4.83%) patients. The difference
in terms of right and left breast involvement was statistically
significant (p < 0.001). All patients experienced pain, breast
mass and hyperemia in the affected area. Erythema nodo-
sum and arthralgia were associated with IGM in 7 (11.29%)
and 4 (6.45%) patients, respectively. No patients had a diag-
nosis of concomitant chronic disease. Axillary lymphade-
nopathy was seen in 26 (41.93%) patients. Post-treatment
lymphadenopathy was seen in 4 (6.45%) patients. Fistulas
and purulent discharges were observed in 15 (24.19%) pa-
tients, and ulceration of the breast skin in 9 (14.51%). After
treatment, all fistulas and ulcers healed. Five (8.06%) pa-
tients developed nipple collapse prior to treatment. After
the treatment, the nipple remained collapsed despite disease
recovery in 1 (1.61%) of these patients. Three (4.83%) patients
were nulliparous. None of the patients were pregnant or lac-
tating at the time of diagnosis. Twenty (32.25%) patients
were using oral contraceptives. The body mass index (BMI)
of 38 (61.29%) patients was over 30 kg/cm?. Thirty-one (50%)
patients were active smokers. The demographic information
and clinical findings are summarized in Table 1.

Methotrexate was administered orally at a dose of 15 mg/
week and methylprednisolone at 8 mg/day. In 5 (8.06%)

Table 1. Demographic and clinical characteristics

Variable | Value

Age [years] 36.58 £5.83
Mass location, n (%)

right breast 30(48.38)

left breast 26 (41.94)

bilateral 6 (9.68)
Clinical findings, n (%)

erytema nodosum 7(11.29)

arthralgia 4 (6.45)

fistula 15 (24.19)

ulceration 9(14.51)

nipple collapse 5 (8.06)

axillary lymphadenopathy 26 (41.93)
Smoker, n (%) 31 (50)
Follow-up duration [months] 24 £3.6
Oral contraceptives, n (%) 20(32.25)
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patients who could not tolerate oral MTX, the same dose
was administered subcutaneously and steroids were con-
tinued. Clinical improvement was observed in 47 (75.80%)
patients within the first 3 months. The mean clinical
and radiological remission periods of the patients were
10.14 +1.21 months (range: 3—14 months). Due to the lack
of clinical improvement in 15 (24.19%) patients within
the first 3 months, the MTX dose was gradually increased
to 25 mg/week and subcutaneous administration was
initiated. Additionally, the dose of methylprednisolone
was increased to 12 mg/day. In 10 of those 15 patients,
remission was achieved after the increase in the dosage
of the treatment medications. Surgery was performed
in 5 patients who failed to achieve remission. A segmen-
tal mastectomy was performed to excise the entire cav-
ity. After surgery, MTX and methylprednisolone treat-
ment was begun at the initial dose, and remission was
achieved in all patients. The mean ESR of the patients
before treatment was 48.25 +23.84 mm/h and decreased
to 14.34 £10.82 mm/h after treatment. The mean CRP
value was 32.34 £24.23 mg/L before treatment. After
treatment, the CRP value dropped to 4.68 +3.5 mg/L.
The WBC was 18.64 +5.30 1000/puL before treatment and
6.41 +2.14 1000/puL after treatment. The mean size of the ra-
diological mass measured 42.32 +4.21 mm at the time
of the 1%t application and 8.65 +4.56 mm after treatment.
Comparisons of these differences were made using the val-
ues at 6 months post-treatment. All findings were statisti-
cally significant (p < 0.001). Changes in the clinical and
laboratory data of patients at the 15* admission and after
treatment are summarized in Table 2. None of the patients
discontinued the medications due to side effects. After
achieving remission, all patients continued their treatment
and regular follow-ups. The mean duration of treatment
was 14 +1.25 months (range: 6—24 months). No relapses
were observed in any of the patients during the treatment
period. Recurrence was observed in a total of 7 (11.29%)
patients — 2 patients within the first 3 months, 3 patients
within 6 months and 2 patients within a year after the cessa-
tion of treatment. One of the recurrences occurred in a pa-
tient who underwent surgery. All patients attended regular
followed up appointments. The mean follow-up time was
24 +3.6 months (range: 18—36 months). The recovery rate
of patients during follow-up was determined to be 93.71%.

Table 2. Pre- and post-treatment laboratory and clinical findings
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Discussion

Idiopathic granulomatous mastitis is a rare, benign
breast disease of unknown etiology.!? Despite IGM being
a disease that seriously affects young women, there has
been no standard treatment protocol or remission criteria
developed. Factors that lead to increased intraductal secre-
tions such as lactation, prolactinoma, medications, obesity,
and smoking are implicated in the etiology.!>'* Drainage
or surgical resection alone has not been sufficient to cure
the disease without the medical treatment.'>!® Idiopathic
granulomatous mastitis can show similar clinical find-
ings to breast cancer, such as breast skin deterioration and
nipple collapse. In addition, culture and histopathologic
testing should be performed to rule out other systemic
diseases that can cause granulomatous lesions. Therefore,
a biopsy was performed for tissue culture and histopatho-
logical evaluation in all patients of our study.

Radiological imaging alone is insufficient to confirm
the diagnosis of IGM. However, USG and MRI can provide
important information on IGM. Numerous combined, ir-
regular, hypoechoic areas on USG indicate the formation
of abscesses. In addition, USG can evaluate the axillary
lymph nodes for involvement. Parenchymal disorder and
heterogeneous lesions with hyperintense signals on MRI
images suggest IGM.18 In this study, bilateral breast-axil-
lary USG and breast MRI were performed in all patients
at the time of diagnosis, and USG was performed to access
lesions during follow-up appointments. Although the diag-
nosis of IGM is confirmed using histopathology, there is no
consensus on its treatment. Surgical treatment, antibiotics,
steroids, MTX, and immunosuppressive drugs such as aza-
thioprine are options in the treatment of IGM.!® Successful
results have been achieved with the use of long-term and
high-dose steroid therapy. However, the significant side ef-
fects such as diabetes, obesity and Cushing’s disease expe-
rienced with high-dose steroid treatment make this option
less desirable. However, the recurrence rate is unacceptably
high in low-dose steroid therapy. Studies have reported
successful results with MTX monotherapy or concomi-
tant low-dose steroid therapy in attempts to avoid these
side effects.?’ Surgical treatment without medication has
a high recurrence and it has been abandoned in the treat-
ment of IGM.

Parameters Pre-treatment Post-treatment
ESR [mm/h] 48.25 +£23.84 1434 £10.82 <0.001* 2.099
CRP [mg/L] 3234 +£24.23 4.68+3.5 <0.001* 1.890
WBC [1000/pL] 18.64 £5.30 641 £2.14 <0.001* 2.142
Mass size [mm] 4232 4421 8.65 +4.56 <0.001* 2121
Lymphadenopathy, n (%) 15 (24.19) 4 (6.45) <0.001* 2018
Nipple collapse, n (%) 5 (8.06) 101.61) <0.001* 1.910

ESR - erythrocyte sedimentation rate; CRP — Creactive protein; WBC — white blood cell count; *paired t-test.
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The MTX dosage has been started at 10-15 mg/week
and increased to 20-25 mg, according to clinical response.
This treatment regimen was continued for an average du-
ration of 13-15 months (1-30 months) and resulted in
94% recovery and 75% remission in patients at the end
of 15 months. These recovery and remission rates are
in line with the rates seen in our study.?

Kehribar et al.23 treated 33 IGM patients with low-dose
steroids and 7.5-15 mg/week of MTX. The complete remis-
sion rate achieved was 87.8%, and no relapse occurred dur-
ing the follow-up. In this study, steroid treatment was used
for 6—8 weeks, and then monotherapy with MTX was con-
tinued. The remission rates found are similar to our find-
ings, but MTX and low-dose steroids were used together
for the entire treatment period in our study. It has been
reported in studies that MTX reduces IGM recurrence,
prevents side effects by decreasing the dose of steroids, and
prolongs the remission period without medication. These
findings are consistent with those found in our study.»?%2

There are studies showing that lactation is the main fac-
tor that causes IGM, and that recurrent pregnancy and
breastfeeding lead to relapse.'>!* In accordance with our
findings, 95.17% of the patients conceived and breastfed
atleast once. There are studies indicating that oral contra-
ceptive drugs are a risk factor for IGM by increasing intra-
ductal secretion. Oltean et al.2® showed that chronic mas-
titis and oral contraceptive drug use are related. The rate
of oral contraceptive use in our study was 32.25%, which
is consistent with the literature. There are studies showing
smoking and obesity to be controllable causes of IGM.1326
Uysal et al. stated that smoking was also effective on IGM
on relapse. Recurrence was more common in smokers
with IGM.2 There is not enough evidence in the literature
to prove that obesity causes IGM.%?” On the other hand,
in our study, the BMI of 38 (61.29%) patients was over 30.

A study by Tekg6z et al.!® was instrumental in determin-
ing the treatment protocol with MTX. It involved 41 pa-
tients with IGM. Clinical improvement was observed in all
patients within the 15 month of treatment. A remission rate
of almost 80% was achieved. Methotrexate was switched
to azathioprine in 4 of the 5 patients who developed recur-
rence, and in 1 patient who could not tolerate MTX, and all
of these patients achieved remission. The patients included
in this study did not use any medications other than MTX
and steroids. The remission rates achieved in this study are
also consistent with our findings.

There are not enough data in the literature to draw de-
finitive conclusions about the role of bacteria in the etiol-
ogy of IGM. The antibiotic treatment administered based
on the culture antibiogram results did not affect remis-
sion rates. In many instances, microorganisms identified
in cultures are highly likely the results of contamination.?®

In a study by Ringsted et al.,? the results of various treat-
ment methods were evaluated in 28 patients with IGM. Re-
mission without recurrence was achieved in 80% of patients
treated with MTX, 66% of patients treated with surgery and
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steroids, and 42% of patients treated with steroids alone.
In this study, arthralgia was seen in 14% of patients and
erythema nodosum in 18%. According to the current litera-
ture, the remission rate of IGM patients treated with MTX
is around 90% on average. While the remission rates are
similar to our findings, the incidence of additional findings
such as arthralgia were higher.

Limitations

The main limitation of our study is its retrospective na-
ture. Multi-center, prospective studies are needed to dem-
onstrate the efficacy of MTX + low-dose steroid in the treat-
ment of IGM.

Conclusions

Idiopathic granulomatous mastitis is a rare benign breast
disease with unknown etiology or treatment algorithm.
Immunosuppressive drugs have been used in its treatment.
Although the data are limited, effective results have been
obtained with MTX in the treatment of IGM, whether
used alone or in combination with steroids. As seen in our
study, MTX + low-dose steroid therapy are successful
in the treatment of IGM. However, prospective large case
series and multi-center studies are needed to definitively
determine an IGM treatment algorithm.
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