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Background: The aim of this study was to investigate the value of pre-treatment
dynamic contrast-enhanced MRI (DCE-MRI) findings in predicting clinical and
radiological response to treatment in patients with idiopathic granulomatous mastitis
(IGM) receiving steroid therapy and to compare clinical and DCE-MRI results after
treatment.

Methods: Pre- and post-treatment MRI examinations of 86 patients (with a mean
age of 33.8 years; range, 20-57 years) diagnosed with IGM between January 2014
and September 2022 were retrospectively evaluated. Lesion characteristics and
longest diameter, number of involved quadrants, retroareolar involvement, and
presence of fistula or lymphadenopathy were noted. Patients were categorized into
clinical complete response (CCR), clinical non-response (CNR) groups based on
clinical response and into radiological complete response (RCR) and radiological
non-response (RNR) groups based on radiological response.

Results: The analyses revealed no relationship between the lesion type (abscess,
NME, abscess, and NME), presence of lymphadenopathy or fistula, number of
involved quadrants, retroareolar involvement, and treatment response on pre-
treatment MRI (P>0.05). The longest lesion diameter was smaller in the CCR group
than in the CNR group (P = 0.02). After treatment, 40.7% (35/86) of the patients
achieved RCR + CCR, while 16.3% (14/86) achieved RNR + CNR. On the other
hand, 43% (37/86) of the patients achieved CCR + RNR.

Conclusion: CCR is more common in patients with smaller lesions. Other pre-
treatment MRI findings were not correlated with radiological or clinical response. A
significant proportion of patients with CCR had residual lesions radiologically.

Copyright © 2023. This is an open-access article distributed under the terms of the Creative Commons Attribution-Non-Commercial 4.0 International License, which permits
copy and redistribution of the material in any medium or format or adapt, remix, transform, and build upon the material for any purpose, except for commercial purposes.

INTRODUCTION

Idiopathic granulomatous mastitis (IGM) is a
rare, chronic, and benign inflammatory disease of
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unknown etiology that usually affects women of
childbearing age who are typically in the first several
postpartum years.! The etiology of IGM remains
unknown and numerous theories have been proposed
in this respect. The most accepted theory to explain
the etiology is that the ductal contents are transferred
to the lobular mammary stroma secondary to damage
to the ductal epithelium, resulting in a local
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inflammatory response.? Taylor et al. suggested that
granulomatous mastitis may be associated with
infections caused by Corynebacterium species.® The
disease has been more commonly reported in Asian,
Hispanic, and Middle Eastern women. However, it
affects individuals of all races and ethnicities.®

Clinically, IGM typically presents with features
of abscess and malignancy. Physical examination
often reveals a tender firm breast mass. In addition,
clinical manifestations may include skin lesions,
inflammation, galactorrhea, abscess, fistulas, and
nipple retraction.! Since IGM cannot be definitively
differentiated from malignancy and other types of
mastitis radiologically, histopathological examination
with core-needle biopsy is usually required to
establish the diagnosis. Pathological examination
shows noncaseating lobulocentric  granulomas.
Usually, major ducts and surrounding adipose tissue
are preserved, while fibrosis is infrequent.®

The treatment of IGM is controversial and
challenging. Corticosteroids are successful in the
management of IGM and can be used before
surgery.16-16

The aim of this study was to investigate the value
of pre-treatment dynamic contrast MRI (DCE-MRI)
findings in predicting clinical and radiological
response to treatment in patients with idiopathic
granulomatous mastitis (IGM) receiving steroid
therapy and to compare DCE-MRI and clinical
results.

Key Messages

- MRI findings are helpful in determining the
response of idiopathic granulomatous mastitis (IGM)
to steroid therapy.

- Lesion characteristics and the presence of
lymphadenopathy or fistula on pre-treatment MRI are
not successful in predicting the complete response of
IGM to steroid therapy.

METHODS

This retrospective study was approved by our
institutional ~ review  board  (approval  no:
202251422424). The requirement to obtain informed
consent from the patients was waived.

Patients

A total of 204 patients with IGM diagnosed by
core-needle biopsy between January 2014 and
October 2022 in a large center in Turkey were
evaluated. Microbiological testing (Gram, periodic
acid-Schiff, and Ziehl-Neelsen staining;
mycobacterial cultures; fungal analysis with Grocott—
Gomori methenamine silver staining) was performed
to exclude other types of mastitis. Purified protein
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derivative (PPD) skin test and QuantiFERON test
were also used to rule out tuberculous mastitis.

Inclusion and Exclusion Criteria

Patients who did not comply with treatment or
were lost to follow-up and those who had never
undergone MRI were excluded. The study included
patients with pre- and post-treatment MRI, while
those with a single MRI were not included in the
study. Patients with any MRI not suitable for
evaluation due to artifacts were also excluded.

Treatment and Follow-up Procedure

Patients were treated with 0.4 mg/kg
methylprednisolone once daily and 0.125 %
prednisolone ointment on weekdays. During the
treatment, patients were followed up at 2-week
intervals. The treatment of patients who achieved
complete clinical response (CCR), developed side
effects of steroids, or did not respond to steroids was
discontinued. Due to the potential side effects,
treatment was administered for a maximum of 6
months. Patients with no response to medical therapy
underwent surgical treatment. Patients in the CCR
group were followed up every 3 months with
ultrasound (US) and clinical examination.

MRI Technique

MRI examinations were preferred to visualize the
extent of the disease in the breast in more detail or in
cases where clinical evaluation and US results were
inconsistent. Pre-treatment MRIs were performed 5-
10 days before or after the initiation of treatment,
depending on patient density in the radiology
department. Post-treatment MRIs were performed
within 5-10 days of discontinuation of steroid
therapy. Pre- and post-treatment MRI examinations of
all patients were performed on a 1.5 T device (Philips
Ingenia, Philips Healthcare, Best, The Netherlands).
The three-dimensional fat-saturated ultrafast spoiled
gradient echo DCE sequences were acquired. DCE
sequences consisted of a total of six series, one of
which was pre-contrast, followed by 90, 142, 194,
246, and 298 seconds after the injection of contrast
agent. MRI examinations were performed in the prone
position using a dedicated 16-channel phased-array
breast coil (MammoTrak, Philips Healthcare,
Amsterdam, The Netherlands),  with  the
administration of 0.1 mmol per kilogram of body
weight gadolinium chelate (Dotarem 0.5 mmol/mL,
Guerbet, Villepinte, France) by an automated injector.

MRI Analysis

MRI evaluations were performed by two
radiologists with 7 and 10 years of experience in
breast imaging. All MRI images were reviewed in the
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picture archiving and communication system (Infinitt
Healthcare 3.0.11.4, Seoul, Republic of Korea) of the
E1ZO GS520 workstation (E1ZO, Hakusan, Ishikawa,
Japan). Pre- and post-treatment MRI examinations
were evaluated.

Rim-enhancing lesions and mass lesions were
considered masses. Masses and areas of non-mass
enhancement (NME) were noted. The characteristic
features of the lesions, longest diameter, number of
involved quadrants, retroareolar involvement,
enhancing fistulas, and lymphadenopathy with a
cortical thickness greater than 3 mm were noted in
both pre- and post-treatment DCE-MRIs. The
maximal lesion size was measured on the first DCE
image, which was acquired at 90 seconds.

Treatment Response

The clinical evaluation was performed by two
general surgeons with 9 and 28 years of experience in
breast surgery. Healing of fistulas and ulcerations,
resolution of palpable lesions, and regression of
inflammatory findings were defined as a complete
clinical response (CCR). Persistence or increase in
findings was considered clinical non-response
(CNR).

Patients were divided into two groups based on
their post-treatment DCE-MRI findings: The
disappearance of all lesions on MRI was considered
radiological complete response (RCR), while the
presence of still enhancing lesions was considered
radiological non-response (RNR). (Figure 1).

Figure 1. The pre- and post-treatment MRI examinations of patients with IGM. The pre-treatment MRI (A) of a 30-year-old
female patient shows a heterogeneous contrast-enhancing mass in the upper outer quadrant of the left breast (arrow), which
completely resolved after treatment (B) and was considered a clinical and radiological complete response. The pre-treatment
MRI (C) of a 44-year-old female patient shows a rim-enhancing abscess (arrow) in the upper inner quadrant of the left breast
with a significant reduction in its size after treatment (D) (arrow), which was consistent with CCR and RNR. The pre-treatment
MRI (E) of a 38-year-old female patient shows diffuse non-mass enhancement and abscess formations in the left breast
(arrow). Since there was no significant regression in the findings after treatment (F) (arrow), it was classified as clinically and

radiologically unresponsive.
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Statistical Analysis

The study data were analyzed using the Statistical
Package for Social Sciences (SPSS) version 25.0.0.0
software (IBM Corp., Armonk, N.Y., USA).
Percentage, mean, and standard deviation were used
to summarize descriptive results. The one-sample
Kolmogorov—-Smirnov test was performed to check
whether the groups followed a normal distribution.
Continuous variables with normal distribution were
presented as mean (x standard deviation [SD]), while
non-normally distributed variables were reported as
median (interquartile range [IQR]). Categorical
variables were expressed as humbers and proportions
and compared using the chi-square test. Mann-
Whitney U test was used to compare numerical data
between independent two groups. Wilcoxon signed-
rank test was used to compare dependent numerical
data. A P-value <0.05 was considered statistically
significant.

RESULTS

Out of a total of 204 patients, 18 patients who did
not comply with treatment or were lost to follow-up,
34 patients without MRI, 59 patients with only one
MRI, and 7 patients whose MRI could not be
evaluated due to artifacts were excluded from the
study. The remaining 86 patients with a mean age of
33.8 (20-57) years were included in the study. The
median duration of treatment was 12 (8-20) weeks.
Surgical treatment was administered to 85.7% (12/14)
of the patients in the CNR group. The remaining
14.3% (2/14) of the patients were followed up without
any treatment after abscess drainage.

Post-treatment MRI examinations of these
patients were performed at a median of 148 days
(104-197) after their pre-treatment MRI. The median
maximal lesion size was 70mm (50-102) before
treatment and 32mm (10-35) after treatment. The pre-
and post-treatment MRI findings of the patients are
given in detail in Table 1.
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Table 1. Pre- and post-treatment MRI findings of the
patients with idiopathic granulomatous mastitis treated
with steroids

Findings Pre-treatment  Post-
(n, %) treatment  (n,
%)

Lesion characteristics
Abscess 23 (26.7%) 24 (27.9%)
NME 19 (22.1%) 7 (8.1%)
Abscessand NME 44 (51 206) 20 (23.3%)
No lesion 0 35 (40.7%)
Lymphadenopathy 78 (90.7%) 34 (39.5%)
Fistula 50 (58.5%) 0

NME; non-mass enhancement, CCR; complete clinical response,
CNR; clinical non-response, RCR; radiological complete
response, RNR; radiological non-response.

After treatment, 40.7% (35/86) of the patients
achieved RCR + CCR, while 16.3% (14/86) achieved
RNR + CNR. Although 43% (37/86) of the patients
achieved CCR, they were in the RNR group. Table 2
illustrates treatment response groups in detail. Pre-
treatment MRI findings by treatment response groups
are presented in detail in Table 3.

Table 2. Clinical and radiological response groups of
idiopathic granulomatous mastitis patients after steroid
therapy

Groups CCRnN (%) (n=72)  CNRn (%) (n=14)
RCR (N:35) 35 (48.6%) 0
RNR (N:51) 37 (51.4%) 14 (100%)

CCR; complete clinical response, CNR; clinical non-response,
RCR; radiological complete response, RNR; radiological non-
response.

There was no relationship between the type of
lesion (abscess, NME, abscess, and NME), presence
of lymphadenopathy or fistula, number of involved
quadrants, retroareolar involvement, and treatment
response on pre-treatment MRI (P>0.05). There was
no relation between lesion type, presence of
lymphadenopathy or fistula, number of quadrants
involved, retroareolar involvement and radiological
response in pre-treatment MRI (P>0.05) (Table 3).

Table 3. Lesion characteristics on pre- and post-treatment MRIs by treatment response group

Parameters CCRNn (%) CNR n (%) p-value RCR n (%) RNR n (%) p-value
n=72 n=14 n=35 n=51
Lesion characteristics
Abscess 22 (30.5%) 1 (7.1%) 0.25 9 (25.7%) 14 (27.4%) 0.95
NME 15 (20.8%) 4 (28.5%) 8 (22.9%) 11 (21.5%)
Abscess and NME 34 (47.2%) 10 (71.4%) 18 (51.4%) 26 (51.1 %)
Lymphadenopathy 66 (91.6%) 12 (85.7%) 0.48 33 (94.3%) 45 (88.2%) 0.34
Fistula 39 (54.1%) 8 (57.1%) 0.83 21 (60%) 26 (51%) 0.40
One quadrant 40 (55.6%) 8 (57.1%) 0.91 23 (65.7%) 25 (49%) 0.12
Multiple quadrants 32 (44.4%) 6 (42.9%) 12 (34.3%) 26 (51%)
Retroareolar involvement 43 (59.7%) 7 (50%) 0.49 22 (30.6%) 28 (55%) 0.35

NME; non-mass enhancement, CCR; complete clinical response, CNR; clinical non-response, RCR; radiological complete response, RNR;

radiological non-response.
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There was a significant difference between the
lesion diameter in the CCR and CNR groups on pre-
treatment MRI (P=0.02). The lesion diameter on pre-
treatment MRI was smaller in the CCR group than in
the CNR group. There was no significant difference
between the lesion diameter in the RCR and RNR
groups on pre-treatment MRI (P=0.056). There was a
significant difference between the lesion diameter on
pre-treatment MRI and post-treatment MRI
(P<0.001). The lesion diameter was significantly
reduced on pre-treatment MRI.

DISCUSSION

MR examination has a very high sensitivity for
IGM imaging. It can successfully demonstrate the
extent of the disease and the involvement of the
contralateral breast.}”*® The most common lesions are
masses with a rim-enhancing or heterogeneous
enhancement pattern and non-mass enhancements
(NMEs). Mass lesions display significant peripheral
and heterogeneous contrast enhancement after the
injection of contrast agent. Although the signal
intensity varies depending on the protein content of
the fluid in the mass lesions, these lesions appear
hypointense on T1-weighted images and hyperintense
on T2-weighted images.'® According to the data of
our study, the number of NME lesions was slightly
higher than that of mass lesions, in line with previous
studies.*”2® We observed a higher rate of post-
treatment abscess compared to NME lesions. This
may be related to the organization of inflammation
and its transformation into abscess formation after
treatment.

IGM treatment is long-term and challenging.
Optimal treatment is controversial. Medical and
surgical methods are used for the treatment of IGM,
the results of which are debatable. Bromocriptine,
methotrexate, and corticosteroids are used in medical
treatment.®® Approximately 72% of patients have
been reported to achieve complete recovery after an
average of 4-10 months of treatment with steroids.* It
has been suggested that steroids provide a reduction
in lesion size, which can be preferred before
surgery.’*1® A meta-analysis reported fewer
recurrences in patients who received both steroids and
underwent surgery compared to those who underwent
only surgery or received steroids alone. Therefore,
treatment approaches combining steroid and surgical
treatment are recommended.?> The most important
disadvantages of steroids are the prolonged duration
of treatment and systemic side effects.*

Imaging findings affecting response to treatment
are controversial. According to Atak et al.,?? IGM
patients with abscesses respond less to steroids.
Sakurai et al.® reported that patients who developed
fistulas and abscesses were more difficult to treat with

steroids. In a study by Altunkeser et al., lesion
characteristics and the presence of fistula were not
associated with treatment success, similar to our
results. However, they suggested that those with
retroareolar involvement were more resistant to
treatment.?* Contrary to their results, we did not find
a relationship between retroareolar involvement and
treatment success.

In our study, CCR was more common in patients
with a smaller lesion diameter, but there was no
correlation between RCR and lesion size. This may be
due to the fact that steroid therapy reduces the size of
small lesions, making them difficult to detect
clinically. Pre-treatment MRI findings including
abscess, NME, fistula, and lymphadenopathy were
not correlated with treatment response in our study. A
previous study suggested that lesions with a size of
less than 2cm healed in a shorter time with medical
treatment.®® We did not find a relationship between
the number of involved quadrants, and treatment
success. Factors affecting the response of IGM to
steroid therapy have still not been understood and
remain a mystery.

MRI is successful in the evaluation of response
after steroid therapy. We noted radiological residual
lesions in approximately half of the patients who
achieved CCR. Clinical evaluation was not sensitive
in detecting these residual lesions. On the other hand,
MRI was successful in detecting residual lesions.
Future studies are needed to understand whether
residual lesions after CCR have clinical significance.
Besides its benefits, the cost of and access to MRI
should be considered. US is also useful in follow-
up.’™2 It can be preferred since it is a convenient and
easily accessible tool.

Limitations
The limitations of our study are its retrospective
design and the small sample size.

CONCLUSION

In conclusion, approximately half of the patients
with CCR had residual lesions radiologically. MRI
was helpful in the evaluation of the response of IGM
patients to steroid therapy. A higher number of
patients with smaller lesions before treatment
achieved CCR. Apart from this, there was no
correlation between pre-treatment MRI findings and
clinical and radiological response.
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