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Idiopathic granulomatous mastitis - a new approach in diagnostics and
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Idiopathic granulomatous mastitis (IGM) is a rare inflammatory breast disease mimicking carcinoma and puerperal or
non-puerperal mastitis. The primary purpose of this prospectively performed case control study was to compare clinical
and imaging signs of IGM with the reference group of nonspecific, non- puerperal mastitis (NM) to identify the most
typical clinical and imaging signs essential for a correct differential diagnosis. The secondary purpose was to present a
new approach to non-invasive treatment. Thirty-nine women with histologically proven IGM and twenty-six patients with
nonspecific mastitis underwent clinical examination, breast ultrasound (US), mammography (MG) and MRI examination.
The most typical signs were selected for each group and method; followed by a statistical evaluation. The effectivity of colchi-
cine, vitamin E and ribwort plantain tincture in treatment was assessed by clinical examination and imaging. Typical clinical
signs of IGM included unilateral acute onset of breast edema, redness, palpable masses, missing fever, lymphadenopathy, no
response to antibiotics or surgical interventions. Ultrasound revealed: “finger-like” structures (100%), ductectasias (76.9%),
abscesses (76.9%) and lymphadenopathy (15.4%), while in MRI skin and tissue edema (100%), multicentric lesions (100%),
abscesses (76.9%), ring enhancement (84.6%), lymphadenopathy (15.4%) and small enhancing lymph nodes (38.5%) were
observed. Among the clinical signs, fistulas, hypoechoic mass, ductectasias and diffusion weighted images (DWI) restric-
tion were significantly more frequent in patients with IGM than in those with NM. Treatment effectivity yielded 100% with
a complete response between 6-19 months, depending on the disease extent. Targeted questions together with imaging can
speed up selection for proper treatment with colchicine, vitamin E and local treatment. Long lasting use of antibiotics and
repeated surgical interventions should be avoided.
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Idiopathic granulomatous mastitis (IGM) is a rare inflam-
matory disease of the breast characterized as a special type of
mastitis which clinically mimics carcinoma and differs from
the other types of mastitis previously described [1]. Subse-
quently, the term granulomatous lobular mastitis (GLM) was
recommended to separate the lesion from granulomatous
forms of periductal mastitis [2]. Currently the diagnosis is
made by exclusion and should be proved by percutaneous
biopsy procedures.

The primary pathologic change in IGM/GLM is a granu-
lomatous inflammatory reaction centered on lobules, a
granulomatous lobulitis. Granulomas composed of epithe-
lioid histiocytes, Langhans giant cells accompanied by

lymphocytes, plasma cells and occasional eosinophils are
found within and around lobules. With progression of the
inflammatory process, confluent granulomas may obscure
or obliterate the lobulocentric distribution of the process,
particularly toward the central portion of the tumor. Fat
necrosis, abscess formation and fibrosis contribute to an
effacement of the lobular distribution in confluent lesions.
Stains and cultures for bacteria, acid-fast organisms and
fungi are typically negative. Ducts incorporated in the lesion
may become dilated and exhibit periductal and intraductal
inflammation, but this is usually relatively inconspicuous [3].

This condition occurs primarily among young premeno-
pausal women, most often in postpartum or breastfeeding
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mothers [1, 4], therefore the term postlactational granulo-
matous mastitis was also recommended [5], but the lesion
may develop as long as 15 years postpartum [2]. According
to some authors due to its positive response to steroid treat-
ment, there might be a connection to an autoimmune disease
[6]. Others proposed connections with Corynebacterium
species, although by definition, IGM necessitates exclusion of
any bacterias from histology specimens [7]. According to the
concept of mammary duct-associated inflammatory disease
sequence, certain conditions, such as pregnancy, breast-
feeding and drug-induced hyperprolactinemia or galactor-
rhea, might be associated with an increased risk of IGM [8].

Other etiologic factors were proposed: hormonal treat-
ment with oral contraceptives, smoking, hyperprolac-
tinemia, however none of them were proved to cause IGM.
Ethnicity seemed to be connected with higher incidence of
IGM as most of the published studies came from Mediter-
ranean region and the developing countries in Asia but even
here more studies are required [9].

Diagnosis of IGM is frequently delayed because clinical
symptoms vary and usually differ from case to case. Due to
other diseases mimicking imaging signs IGM, the diagnos-
tics becomes a challenge. Additionally, after correct diagnosis
a proper treatment may represent a problem: common
approaches use long lasting antibiotic and corticosteroid
therapy as well as repeated surgical interventions. According
to published sources, any combination of these drugs seems
to be long term inefficient and connected with severe side
effects. In this article we want to introduce both diagnostic
as well as the new therapeutic approaches based on colchi-
cine, vitamin E and local treatment with ribwort plantain
(Plantago lanceolate) tincture.

Patients and methods

Patients characteristics. In a period from 02/2012
to 09/2018, 39 cases of IGM were collected, all based on
histopathological examination of core cut biopsy samples.
The reference group consisted of 26 patients having been
diagnosed with histologically proven nonspecific mastitis.
Clinical records, imaging and pathology specimens were
reviewed by subspecialists in clinical breast health, breast
radiology and breast pathology.

Image acquisition. Specific targeted clinical questions and
selected imaging signs in ultrasound (IU22, Philips, linear
transducer 12,5 and 17 MHz), mammography (Hologic
Dimensions, bilateral mammography in craniocaudal and
mediolateral oblique views) and breast MRI (Siemens Verio
3T) were analyzed for both groups. MRI examination was
performed as follows: T2 TSE FS axial, TIRM coronal, T1
TSE hr axial, ep2d diff tra spair (b 0, 50, 800), ep2d diff tra
spair ADC, T1 fI3d axial dynaVIEWS spair 1+5 with i. v.
administration of gadoteridol (0,1 mmol/kg), followed by 20
ml of saline. The statistical analysis was performed with the
aim to identify the most relevant signs for IGM.

Treatment. After confirming diagnosis of IGM, colchicine
(colchicum-dispert) 3x50 mg per day, vitamin E 400 mg per
day, local treatment with ribwort plantain tincture (ribwort
plantain leaves extracted in 40% ethanol, in a ratio of 1:5) was
applied 3-times a day as a poultice. The efficiency of treat-
ment was followed by clinical, US and MRI examinations.

Immunohistochemical analysis. All tissue samples
underwent immunohistochemical analysis that confirmed
diagnosis of IGM and in all cases, bacterial, fungal and acid-
resistant microorganisms were excluded by special methods
(Gramm, PAS, Ziehl-Nielsen).

Statistical analysis. Descriptive and bivariable analyses
were performed on all selected patients’ characteristics.
Mean + standard deviation (SD) and median with inter-
quartile ranges is given for age. Due to the skewness of data
distribution the groups were tested using a non-parametric
Mann-Whitney U test. Categorical variables are presented
as counts and percentages, grouped in two-way contingency
tables and analyzed using exact tests. In case of numerical
calculability, chi-square tests were applied. Odds Ratios (OR)
as the odds of presenting a sign in cases (IGM patients) to the
odds of presenting a sign in controls (NM patients) were also
calculated. All reported probability values were two-sided,
and significance was set at p<0.05. Statistical analyses were
performed using StatsDirect 3.1.20 software (Stats Direct
Ltd., Cheshire, UK).

Results

Patients’ characteristics and radiological findings are
summarized in Table 1. The median age of patients with IGM
diagnosis was significantly lower than in the reference NM
group (37 vs. 43.5 years; p=0.002). All cases were premeno-
pausal, all with prior full-term pregnancies, 12 of 39 (30.8%)
with the pregnancy within a 3 year-period before the onset
of IGM.

Histomorphological diagnosis of IGM was based on the
lobulo-centric inflammatory process with the formation of
granulomas consisting of histiocytes, giant multinuclear cells,
lymphoid elements and eosinophils. In Figure 1A non-necro-
tizing granulomatous inflammation composed of lympho-
cytes, histiocytes and giant cells is proven and as additional
findings the microabscesses with neutrophils are detected
(Figure 1B). Giant multinuclear cells had shown Langhans
cell characteristics and together with mononuclear histio-
cytes, expressed immunohistochemical positivity of CD68.
The inflammatory infiltrate was composed of lymphoid cells
with immunohistochemical expression of CD45, CD20 and
CD3. In all cases, bacterial, fungal and acid-resistant micro-
organisms were excluded.

Clinical presentation in IGM group was uniform, all
cases had unilateral symptomatology unlike control patients
having had bilateral symptomatology in 7.7% (p=0.195).
Further, 24 cases (61.5%) presented with left breast enlarging
mass. Breast erythema and skin edema were differentiated in
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Table 1. Clinicopathological characteristics of patients with idiopathic granulomatous mastitis and non-specific mastitis.

Characteristic IGM (n=39) NM (n=26) OR* p-value

Age (years), median (quartiles) 37 (36-40) 43.5 (38-58) n.a. 0.002

Lactation yes 12 (30.8%) 6 (24.0%)
no 27 (69.2%) 19 (76.0%) 1.41 0.776
missing 0 1

Location right 15 (38.5%) 11 (42.3%)
left 24 (61.5%) 13 (50.0%) n.a. 0.195**
bilateral 0 (0%) 2(7.7%)

Exudation yes 9 (23.1%) 9 (34.6%) 0.57 0.399
no 30 (76.9%) 17 (65.4%)

Fistulas yes 15 (38.5%) 3 (11.5%) 179 0.024
no 24 (61.5%) 23 (88.5%)

Surgery yes 18 (46.2%) 7 (26.9%) 23 0.193
no 21 (53.8%) 19 (73.1%)

Ultrasound signs

Hypoechoic mass yes 39 (100.0%) 12 (48.0%)
no 0 (0%) 13 (52.0%) o << 0.001
missing 0 1

Abscess yes 30 (76.9%) 20 (80.0%)
no 9 (23.1%) 5(20.0%) 0.83 0.999
missing 0 1

Duct ectasia yes 30 (76.9%) 7 (28.0%)
no 9 (23.1%) 18 (72.0%) 8.57 <0.001
missing 0 1

Lymphadenopathy yes 6 (15.4%) 1(3.9%) 455 0.228
no 33 (84.6%) 25 (96.1%)

MRI signs

Ring enhancement yes 33 (84.6%) 19 (82.6%)
no 6 (13.4%) 4(17.4%) 1.16 0.999
missing 0 3

DWI restriction yes 33 (84.6%) 13 (56.5%)
no 6 (13.4%) 10 (43.5%) 4.23 0.019
missing 0 3

Continuous data are presented as means + standard deviations. Categorical data are presented as absolute counts with percent of column total. * — the ratio
of the odds of having the outcome in the upper row category of a characteristic in cases (IGM) to the odds of having that outcome in controls (NM). Pa-
tients with missing values were not included in the analysis. ** - Fisher-Freeman-Halton exact test for 2x3 contingency table. o (infinity) — amount of OR
cannot be estimated due to a zero proportion category. Abbreviations: IGM, idiopathic granulomatous mastitis; NM, non-specific mastitis; OR, Odds Ratio;
p; probability; SD., standard deviation; n.a., not applicable; MRI, magnetic resonance imaging; and DWI, diffusion weighted images.
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Figure 1. A) non-necrotizing granulomatous inflammation composed of lymphocytes, histiocytes and giant cells (arrow). H&E stain, 400x, B) micro-
abscesses formation (arrows) in some granulomas. H&E stain; magnification 200x.
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30 cases (76.9%). Fistulas appeared in 15 patients (38.5%),
which was significantly higher proportion than that found in
the NM group (11.5% patients; p=0.024).

Nine cases (23.1%) reported similar problem in the past
while 30 cases (76.9%) had the first attack of disease. Thirty
cases (76.9%) were treated by multiple antibiotics, 27 (69.2%)
reported having been prescribed more than 3 different antibi-
otics. The average time until the cases had been correctly
diagnosed was 8.69 months (3-40 months).

All 39 cases have presented at the US examinations with
hypoechoic masses with irregular and blurred borders,
inhomogeneous character and a different degree of
hypoechogenicity. On the other hand, in the reference NM
group of hypoechoic masses appeared in 12 patients only
(48.0%), p<0.001. Mean size of the affected area in IGM
was 45.25 mm. Thirty cases (76.9%) have formed thick wall
formations with hypo or anechoic content (abscesses), the
same number of patients had multiple irregular retroareolar
ductectasias, filled with echoic content, while in the NM

group ductectasias were present only in 7 patients (280%).
Together with the degree of hypoechogenicity this charac-
teristic was statistically highly significant (p<0.001), which
means that odds of having these signs among the cases were
higher than odds of having these signs among the “controls”
as expressed by OR values above 1.

The most relevant ultrasound signs are displayed in
Figure 2 - skin thickening with subcutaneous edema and
hypoechoic large non-homogeneous areas, irregular lesion
with non-homogeneous content (abscess) with fistula
penetrating the skin and typical “finger-like” tubular forma-
tions emerging from hypoechoic areas.

In 36 IGM patients (92.3%) at least one centrally necrotic
lesion was described. In 24 (66.7%) cases out of these patients
fine needle aspiration biopsy (FNAB) was performed to get a
sample for cultivation. No pathological infectious agent has
been proven. In the IGM group ipsilateral axillary lymphade-
nopathy with lymph node of short axis diameter more than
10 mm appeared in 6 patients (15.4%). Thirty-three (84.6%)

Figure 2. Breast ultrasound examination. A) skin thickening with subcutaneous edema and hypoechoic large non-homogeneous areas, B) irregular le-
sion with non-homogeneous content (abscess) with fistula penetrating the skin, C) typical “finger-like” tubular formations emerging from hypoechoic

areas.

Figure 3. Digital mammography in mediolateral oblique (A) and craniocaudal view (B): non-specific skin thickening and increased density of the

whole left breast as a sign of breast edema.
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patients had only multiple smaller lymph nodes with thicker
cortex but preserved hyperechoic hilum. In the reference
group only 1 patient (3.9%) had ipsilateral lymphadenopathy.

Bilateral digital mammography was performed in 27
(69.2%) IGM patients. Edema of the breast was presented as a
blurred architecture and increased density of gland in 21 out
of 27 cases (77.8%), retraction of areolo-mammilar complex
in 18 out of 27 cases (66.7%). Similar number of patients
presented with diffuse mammographic changes (18, 66.7 %)
and 9 (33.3%) had focal abnormalities. Figure 3 shows non-
specific mammographic changes.

In all IGM cases an enlargement of the affected breast
with diffuse skin edema was the most common MRI sign.
All patients had multiple lesions in more than one quadrant
of the breast and total size of the affected area was in all cases
more extensive than it was supposed from ultrasound: the
average size was 65.45 mm (25-105mm).

In diffusion weighted images (DWI) restriction of diffu-
sion appeared in 33 (84.6%) cases in at least one lesion in
the breast, 6 patients (15.4%) had no lesion with restriction
of diffusion. The ring enhancement appeared in 33 (84.6%)
patients. In the control group ring enhancement was present
in a similar proportion in 19 cases (82.6%). However, restric-
tion of diffusion was observed in statistically lower propor-
tion in 13 (50.0%) patients (p=0.019). These characteristics
are displayed in Figure 4. Consequently, IGM patients had
crude odds of having presented with this radiological sign
4.23 times that of NM patients (Table 1). Kinetic curve type 3
with wash out phenomenon appeared in 20 patients (51.3%),
type 2 with plateau in 16 (41.0 %) and in 3 cases (7.7%)
the lesions exhibited type 1 with progressive enhancement.
Twenty out of the 39 patients (51.3%) have pathological or
suspicious lymph nodes described in MRI. Other clinical
and imaging signs of nonspecific mastitis were statistically
non-significant and are summarized in Table 1.

First effect of treatment appeared in all patients within
one week (median 5 days): reduction of pain, swelling and
erythema, followed by spontaneous evacuation of purulent
content, or closing of existing fistulas. The length of the treat-
ment was very variable, 6-24 months (mean 16 month) and
lasted until the complete regression of changes was proved
by MRI (Figures 5). Treatment effectivity yielded 100% with
a complete response between 6-19 months, depending on
the disease extent. During analyzed period no case of disease
recurrence appeared.

Discussion

IGM as a rare disease is regarded to be a diagnostic
challenge and the correct diagnosis is finally reached “per
exclusionem”. In addition to carcinoma and inflammatory
carcinoma, IGM should be differentiated from other inflam-
matory breast diseases such as nonspecific mastitis and
rare chronical inflammatory diseases (Wegener granuloma,
sarcoidosis, tuberculosis) [10]. Imaging characteristics of

IGM and NM are according to published papers often similar
in all used methods (US, MG, MRI) and a histopathological
evaluation is necessary to establish the diagnosis before
deciding upon treatment [11]. From our experiences IGM
can be suggested as a part of differential diagnosis at the first
contact with a patient. Proper questions about the history of
the problems can lead towards correct diagnosis and should
be asked at the first examination. One should be interested
in the onset of the problems, the first signs, presence or
absence of fever, redness, edema of skin, nipple discharge,
palpable masses and the history of pregnancy and breast-
feeding. Other information about the applied treatment
in the past, its effect, surgical interventions, spontaneous
evacuation of purulent content and the cultivation results
are very useful. From our observation we can highlight the
most important and prominent clinical signs: the patient

Figure 4. Contrast enhanced breast MRI. A) T2w reveals edema of skin,
subcutaneous fat and fibroglandular tissue, B) ADC map shows restric-
tion of diffusion within the lesions with strong rim enhancement (C).
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Figure 5. Clinical observation. A) 37y old patient, enlargement of right breast, edema with palpable mass and skin inflammation, B) after three weeks
on treatment (colchicine 3x50 mg/day, vitamin E 1x400 mg/ day, local treatment with ribwort plantain), skin ulceration with evacuation of purulent
content, C) after 6 months on treatment (colchicine 3x50 mg/day, vitamin E 1x400 mg/ day, local treatment with ribwort plantain).

is typically premenopausal with a sudden onset of one side
breast enlargement, skin erythema and edema, with palpable
masses. These problems are usually recurrent, and disease
has a long history, without any or little improvement after
a repeated antibiotic treatment, with relapses after surgical
excisions [12]. Similar observations result from the most of
recently published studies [7, 13, 14].

After the proper history questionnaire breast ultrasound
was a method of choice in the management of our patients
since all of them were premenopausal.

These ultrasound signs are characteristic for IGM: diffuse
skin thickening of the affected breast with retroareolar
ductectasias partially or completely filled with hypoechoic
content, hypoechoic irregular areas or multiple merging focal
lesions together with tubular “fingerlike” structures, that
can reliably differentiate from nonspecific mastitis. The role
of FNAB at the diagnostics is limited and for the diagnosis
insufficient due to its often confusing results [14], but in our
cases it was used for cultivation purposes because sterility of
material is one of the criteria for IGM [15]. The extent of the
affected area in US was difficult to determine due to irregu-
larity and merging of lesions. Ultrasound undervalued its
extent: the average size was approximately 2 cm smaller than
MRI described. Thus, MRI plays an important role of real
extent determination because some lesions are not visualized
by ultrasound adequately [14]. Axillary lymphadenopathy
it is not a common sign of IGM. Lymph nodes detected by
US were multiplied, with thickened cortex but small, with
preserved morphology;, its short axis diameter was less than
10 mm. Only a minor part of patients developed pathological
axillary lymphadenopathy which is in accordance with other
studies [4, 13].

Mammography (MG) should be used only in cases
where breast carcinoma is suggested while it brings usually
no specific information and it is complicated by the dense
terrain typical for young women [16]. The mammographic
IGM signs as skin thickening, nipple retraction, trabecular
structure of entire breast or focal densities and asymmetry
can be signs of breast carcinoma or inflammatory breast
carcinoma as well as of puerperal or non-puerperal mastitis.
MG is important to exclude microcalcifications in cases
suspicious for malignancy - microcalcifications are not
typical for IGM [16].

Role of MRI is in the detection of additional changes that
cannot be visualized by US and MG due to parenchymal
edema. In addition, since IGM generally affects younger
patients with dense breast, MRI may be useful in cases where
MG or ultrasound are inconclusive. According to our obser-
vations breast MRI gives the correct disease extent informa-
tion, can reveal small and discrete changes such as fistulas
in the affected breast but also unrecognized disease in the
contralateral breast. Its role in differentiation between IGM
and malignancy is ambiguous. In case of IGM the infiltra-
tion and retraction of breast tissue are less prominent, and
the edema is a dominant sign.

The pattern of enhancement is very variable, the rim
enhancement was the dominant characteristic of the lesions
in MRI, which is in accordance with other studies [1, 18].
Generally, it is regarded as a sign suspicious for carcinoma. In
our group of patients rim enhancement was tightly connected
with a restriction of diffusion, which together with T2 hyper-
intensity and T'1 hypointensity fulfill the criteria of abscess.

The kinetic curves have only minor additional value in
IGM diagnostics. There are articles describing kinetic type 1
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as a typical for IGM [4, 18], others found type 3 as the most
prominent sign of IGM lesions [19]. Time to intensity curve
with washout phenomenon (TIC 3) was observed in most of
the cases of our patients. Morphology of the lesion or infil-
trate remains superior to its kinetic characteristics.

Axillar status was in agreement with sonographic findings
— only six patients fulfilled criteria for pathological lymph-
adenopathy. However, MRI increased the number of patients
with suspicious lymph nodes, due to their fast and early
enhancement even though their shorter axis diameter was
less than 10 mm.

Finally, the role of MRI in treatment respond monitoring
must be mentioned. With its ability to assess the extent at the
disease it is the best and the most proper imaging method.
The clinical improvement itself might seem to be sufficient
for further management but according to our observation it
is not rare that small residua of the disease remain unrecog-
nized. The premature terminating of treatment can lead to
early recurrence of the disease.

The treatment itself is based on the anti-inflammatory
effect of colchicine: an alkaloid extracted from plants of the
genus Colchicum (autumn crocus). Its therapeutic effect has
been well documented in gout and familial Mediterranean
fever [21]. Colchicine prevents microtubule assembly and
thereby disrupts inflammatory activation, microtubule-
based inflammatory cell chemotaxis, generation of leukotri-
enes and cytokines and phagocytosis. Its side effects are of
gastrointestinal character as diarrhea, nausea, vomiting but
at the suggested dose these are usually mild. No severe side
effects leading to treatment interruption were observed in any
of our patients. Liver and renal parameters were monitored
regularly during the treatment.

Vitamin E was added in dose 400 mg per day due to its
antioxidant and skin protective effect. Together with local
application of ribwort plantain tincture it fastens the healing
process of skin ulcerations and fistulas and improves the
cosmetic effect. The ribwort plantain effect appears to be
related to an inhibition of prostaglandins synthesis because
the plant extract reduced the inflammatory responses
induced by either carrageenin or croton oil, as well as pain
stimuli induced by chemical substances [22]. The onset of
full effect of this complex treatment was very individual and
depended on the extent of disease. It was followed basically
by clinical examination and US, MRI was performed only in
case of recurrence of severe symptoms or before termination
of treatment.

In conclusion, according to the results of our prospectively
performed case control study it must be underlined that
IGM still remains histological diagnosis, but wide knowledge
about its clinical as well as imaging presentation can lead to
early suggestion of the correct diagnosis, and thus spare the
patient from non-indicated surgical interventions as well as
long lasting inefficient antibiotic treatment. A multidisci-
plinary cooperation of breast specialists can accelerate the
whole diagnostic process and shorten the time of patients’

stress and uncertainty from suspicious breast lesion. Our new
therapeutic approach based on evidence of complete treat-
ment response without any side effects or mutilations can
improve patient’s life quality in a short time. This treatment
yields to complete resorption of IGM and can be repeatable
used in case of disease relapse.

The rarity of IGM requires inter-institutional cooperation
with the aim to collect more data for further multicentric
study.
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