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Abstract

Background: Granulomatous mastitis (GM) is a benign inflammatory disease that affects the 
breasts. From a pathological perspective, GM is characterized by chronic granulomatous and 
necrosing lesions containing small abscesses and inflammation of lobules. A variety of cures 
has been listed for this condition, including follow-up without intervention, antibiotic thera-
py, and consumption of corticosteroids, drainage, excisions, and mastectomy, but still the best 
cure remains unknown. This study aims to determine the epidemiologic aspects and treatment 
results of patients with idiopathic GM visiting rheumatology and surgery clinics from 2015 to 
2023. Materials and Methods: This retrospective cohort study analyzed 39 patients with IGM 
visiting rheumatology and surgery clinics from 2015 to 2023. Based on a study by Kehribar et 
al., granulomatous mastitis has an annual prevalence of 2.4 in 100,000 cases and an incidence 
rate of 0.37% [1]. The required sample size was calculated as 39 people. Data were collected 
using a census method, categorized into types of treatment and response to treatment and patient 
characteristics, with ethical approval obtained. Results: The study analyzed 39 patients with an 
average age of 34.48±5.47 years, ranging from 22 to 45 years. Treatment strategies varied: oral 
steroids (25 patients), antibiotics (9 patients), surgical treatment (9 patients), combined antibiot-
ic and surgical treatment (4 patients), steroids and MTX (2 patients), and combined steroid and 
antibiotic treatment (15 patients). Disease recurrence was noted in 15.4% of patients. Recovery 
outcomes were no recovery in 7 patients, partial recovery in 15 patients, and complete recovery 
in 17 patients. Conclusion: The results found that the type of treatment has no statistically sig-
nificant relationship with the patient’s recovery process. Complete recovery was higher in the 
oral steroid and steroid plus antibiotic treatment group compared to other methods. Using AI 
to investigate and evaluate treatments for granulomatous mastitis can provide valuable insights 
into the effectiveness and safety of various therapeutic approaches. By leveraging machine 
learning and AI techniques, researchers and clinicians can make more informed decisions that 
ultimately improve patient outcomes.
[GMJ.2025;14:e3801] DOI:10.31661/gmj.v14i.3801
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Introduction

Idiopathic granulomatous mastitis is a rare 
inflammatory disease of the breast, for 

which there is a lack of consensus on the 
treatment protocol [1]. Granulomatous mas-
titis (GM) is a benign inflammatory disease 
that affects the breasts. It was first introduced 
by Kessler and Wolloch in 1972 [2] . GM is 
frequently seen in young women with a his-
tory of breastfeeding and its most common 
manifestation is a hard mass, one-sided, and 
with obvious borders in breasts which is as-
sociated with the inflammation of the skin of 
the breast. 
From a pathological perspective, GM is char-
acterized by chronic granulomatous and ne-
crosing lesions containing small abscesses 
and inflammation of lobules.
To diagnose IGM, other well-known condi-
tions such as Tuberculosis, Sarcoidosis, and 
parasitic infections that display a similar his-
tologic view must be ruled out. The probable 
cause of GM appears to be an autoimmune 
reaction to secreted material from mammary 
ducts. Additionally, pregnancy, breastfeeding, 
oral contraceptive pill consumption, and cer-
tain infections can also cause this condition.
. The mammography view in most cases re-
sembles a breast carcinoma but a sonogra-
phy representing a considerable amount of 
hypoechoic and connected lesions is a better 
indication of GM. The significant matter in 
this condition is that due to its resemblance 
between the radiologic and clinical aspects, it 
is considered a suspicious or malignant lesion 
of the breast in more than half of the early di-
agnosis cases.
A variety of cures has been listed for this con-

dition including follow-up without interven-
tion, antibiotic therapy, consumption of corti-
costeroids, drainage, excision, and mastecto-
my but still the best cure remains unknown.
Even though GM is considered benign, its 
early and accurate diagnosis can be significant 
from many aspects: 1. Its treatment and diag-
nosis procedure is still a mystery on which 
there is no agreement. 2. Due to its imitation 
of cancerous symptoms, especially inflamma-
tory cancers, a misjudged diagnosis can result 
in financial and psychological expenses for 
both the system and the patient and may even 
lead patients to an unnecessary mastectomy. 
3. On the other hand, because of the lack of an 
approved treatment protocol we would face 
many complications of experimental treat-
ment such as allergic reactions to antibiotics 
followed by unnecessary surgical interven-
tions. The goal of this study is to determine 
the epidemiologic aspects and treatment re-
sults of patients with idiopathic GM visiting 
rheumatology and surgery clinics from 2015 
to 2023. 

Materials and Methods

This study was conducted on all patients 
with Granulomatous mastitis (GM) visiting 
rheumatology and surgery clinics from 2015 
to 2023.39 patients were ultimately select-
ed through a census method. The ethical ap-
proval obtained from the Ethics Committee 
of Qom University of Medical Sciences (IR.
MUQ.REC1402.217) Data collected and 
documented in the prepared checklists while 
maintaining confidentiality and adhering to 
ethical guidelines. In all these patients, after 
microbiology, pathology, and rheumatology 

P-value Complete Response Partial  Response No  Response

0,979 (15,4) 6 (5,1) 2 (2,6) 1 Antibiotic
0,077 (33,3) 13 (17,9) 7 (12,8) 5 Oral steroid
0,398 (17,9) 7 (5,1) 2 (0) 0 Surgery

0,554 (5,1) 2 (0) 0 (0) 0 Steroid and MTX

0,514 (28,2) 11 (5,1) 2 (5,1) 2 Steroid  plus anti-
biotic

0,287 (10,3) 4 (0) 0 (0) 0 Surgery plus anti-
biotic
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investigations, the underlying causes were 
rejected and the idiopathic nature of the dis-
ease was proved. The most important differ-
ential diagnosis in idiopathic granulomatous 
mastitis was tuberculosis and sarcoidosis in-
fections. To rule out these cases, chest x-ray 
lung CT scan PCR for tuberculosis, and cul-
ture of secretions were necessary to rule out 
infection. Next, the demographic informa-
tion, clinical and radiological manifestations, 
pathology report, and the type of treatment 
performed were recorded from the patient's 
files. Also, the recorded follow-ups of all pa-
tients in the file were checked for the rate of 
response to treatment and recurrence in treat-
ment groups. The response to treatment in the 
form of clinical and radiological improvement 
was followed up by conducting control ultra-
sounds to obtain more detailed information by 
making a phone call about the latest situation. 
The patient was informed. Finally, all the data 
were entered into SPSS software version 22 
(IBM SPSS Statistics version 22-USA) and 
analyzed with appropriate statistical tests 
also evaluate the intelligent method using 
MATLAB and Phyton softwares (Microsoft 
MATLAB R2022b and Phyton 3.12.3)  for 
self-learning and rule extraction for the fuzzy 
algorithm [3-8].
In this study, to compare the treatment groups, 
independent t-test, and chi-square test were 
used by P-value (significant less than 0.05) to 
test a hypothesis about a parameter. Our pro-

posed AI methodology aims to systematically 
analyze the epidemiological aspects and treat-
ment results of patients with idiopathic gran-
ulomatous mastitis through a combination of 
data collection, preprocessing, machine learn-
ing, and statistical analysis. Using fuzzy AI 
instead of traditional AI is beneficial because 
of the inherent uncertainty and ambiguity 
present in the data. Considering subjectivity 
in assessment, disease severity and treatment 
response often involves subjective clinical 
judgments.  
For example, assessing the extent of inflam-
mation or a patient's functional capacity can be 
imprecise and vary between clinicians. Fuzzy 
logic can model this subjectivity by assigning 
degrees of membership to different severity 
levels or response categories. This study em-
ployed a fuzzy inference system (FIS) to an-
alyze epidemiological and treatment outcome 
data from patients with GM.  In this algorithm 
data preprocessing is consisted of types of 
treatment and response of it. The dataset was 
split into training (70%), validation (15%), 
and testing (15%) sets.  The model achieved 
an accuracy of 75%, precision of 81%, spec-
ificity of 70%, sensitivity of 87% and AUC ( 
Area Under the Curve) of 0.74.Also, Triangle 
membership functions were considered for the 
response rate and epidemiology in a Mamdani 
interference system. Due to the rare incidence 
of this disease, our artificial intelligence algo-
rithm was faced with limited data so accord-

Figure 1.  Various treatment strategies and response to treatment
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ing to explorative results, this model can be 
used for future studies applying big data.

Results

The study analyzed 39 patients with an aver-
age age of 34.48 ± 5.47 years, ranging from 
22 to 45 years. Most patients (94.9%) were 
married, while 5.1% were single. The aver-
age age of their last child was 3 ± 1.7 years. 
The mean time from diagnosis to treatment 
was 4.36 ± 2.53 years. A significant majority 
(87.2%) had a history of breastfeeding, and 
48.7% were using oral contraceptive pills 
(OCP). Family history of cancer was observed 
in 5.1% of patients, with none reporting pre-
vious breast trauma. The average number of 
children per patient was 2.35 ± 1.03, and the 
average mass size was 21 ± 16.63 mm. The 
involvement frequency was 3.3% on the right 
side, 38.5% on the left side, and 28.2% bi-
laterally. General symptoms were present in 
94.2% of patients, with systemic symptoms 
in 12 patients. Symptom frequencies included 
pain (64.1%), swelling and redness (23.1%), 
mass palpation (92.3%), and pain with nipple 
discharge (59%). Diagnostic methods utilized 
were ultrasound in 82.1% and mammogra-
phy in 17.9% of cases. Treatment strategies 
varied: oral steroids (25 patients), antibiotics 
(9 patients), surgical treatment (9 patients), 
combined antibiotic and surgical treatment 
(4 patients), steroids and MTX (2 patients), 
and combined steroid and antibiotic treatment 

(15 patients). Disease recurrence was noted in 
15.4% of patients. Recovery outcomes were 
no recovery in 7 patients, partial recovery in 
15 patients, and complete recovery in 17 pa-
tients. Based on the results obtained from Ta-
ble-1, it was found that the type of treatment 
has no statistically significant relationship 
with the recovery process of the patients, so as 
the results show, complete recovery was high-
er in the oral steroid treatment group, steroid 
plus antibiotic compared to other methods. In 
Figure-1, response to different treatment is il-
lustrated. Also, the relation between changing 
in parameters and response to treatment from 
fuzzy interference system is shown in Fig-
ures-2 and -3. 

Discussion

Idiopathic granulomatous mastitis is a rare, 
chronic, benign inflammatory breast disease. 
Its cause was unknown, and it was hypothe-
sized that local autoimmune response to re-
sidual or extruded fat or protein in the breast 
ducts during reproductive age due to previous 
hyperprolactinemia may be responsible[9].  
The response to steroids supports this au-
toimmune nature of the disease [10]. As in 
our study, most patients responded to steroid 
therapy. Idiopathic granulomatous mastitis 
is a non-malignant inflammatory process of 
the breast that was first described in 1972 by 
Kessler and Wolloch [2]. Idiopathic granulo-
matous mastitis (IGM) is an uncommon be-

Figure 2. Typical Rule of Response of Treatment for Sample Case
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nign disorder that can mimic breast carcinoma 
and breast abscess[11]. Although this disease 
is rare worldwide, according to the study by 
Altinotopark et al., it appears to have a higher 
prevalence in Iran and neighboring countries 
such as Turkey and Saudi Arabia [12, 13].  In 
the present study, only 39 patients with diag-
nosed granulomatous mastitis were evaluated 
over several years, indicating a low preva-
lence of this disease.
This disease is clinically and radiologically 
mimicking breast cancer, to the extent that 
relying solely on radiological findings in ul-
trasound, mammography, and MRI cannot 
definitively differentiate it from breast cancer 
[14]. This mistake could potentially cause a 
significant psychological. The burden on the 
individual and their family, and in the case of 
incorrect mastectomy or partial mastectomy, 
may lead to irreversible consequences. 
However, histological features of im-
mune-mediated inflammation, such as vascu-
litis and primarily plasma cells and lymphoid 
aggregates, are not observed in IGM Idio-
pathic granulomatous mastitis is not typically 
associated with trauma, specific infections, or 
foreign materials [14]. 
Idiopathic granulomatous mastitis is most-
ly seen in postmenopausal women and often 
in women of reproductive age. The average 
age at presentation in our study was 34 years. 
However, this age range is comparable to the 

results reported in other studies, which report-
ed an age range between 33.5 to 39 years [15, 
16]. The most common manifestation was a 
unilateral breast mass with or without pain. 
Bilateral cases were less frequent, reported in 
28.2% of cases. Since all patients in this study 
had a history of childbirth and almost all had 
a history of breastfeeding, it can be said that 
breastfeeding is a major predisposing factor 
for this condition, which has also been con-
firmed in previous studies. The use of contra-
ceptive pills is mentioned; in various studies, 
the rate of contraceptive pill use among pa-
tients has ranged from 0 to 42% [13].
Steroid therapy should be considered based 
on the idea that this is an autoimmune disease 
like IGM [17]. For example, in another study, 
the rate of contraceptive pill use in patients 
with idiopathic granulomatous mastitis was 
28% [18].  In our study, the history of contra-
ceptive drug use was 48.7%, but most patients 
did not mention contraceptive pill use at the 
onset of symptoms, which, alongside previous 
study results, diminishes the role of this factor 
in the pathogenesis of idiopathic granuloma-
tous mastitis.
Various therapeutic strategies have been sug-
gested for idiopathic granulomatous mastitis 
in different studies. These strategies include 
patient monitoring for self-improvement, cor-
ticosteroids, methotrexate, surgical options 
such as lumpectomy, incomplete mastectomy, 

Figure 3. Response to Treatment Behavior for Sample Case
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complete mastectomy, and drainage [12, 19]. 
None of these treatment modalities are recom-
mended as the gold standard yet. In various 
studies, there was no significant difference in 
recurrence rates between different methods. 
Atak et al., as well as Kayahan et al., believe 
that due to faster improvement, fewer side ef-
fects, and the possibility of definitive diagno-
sis, surgical treatment for removing the lesion 
is preferable [20, 21]. 
In contrast, in some studies, such as the study 
by Pandey et al., oral steroid therapy is con-
sidered a suitable non-surgical conservative 
treatment for breast-preserving management 
in patients with idiopathic granulomatous 
mastitis [12]. In the study of Sheybani et al., 
treatment with prednisolone and methotrexate 
with or without surgery has been suggested 
as the treatment of choice in patients with id-
iopathic granulomatous mastitis [22]. In the 
study of Asieh sadat Fattahi et al. The over-
all recurrence rate was 17.18% in IGM treat-
ments [23]. Various treatments were used in 
our study for current patients, including oral 
steroid therapy, surgery (including drainage 
and mass removal) along with oral steroids, 
oral steroids, and methotrexate, oral steroids 
along with antibiotics, antibiotic therapy 
alone, surgery along with antibiotic thera-
py, surgery (including drainage and mass re-
moval), surgery along with oral steroids and 
antibiotics. Overall, a 15.4% recurrence rate 
was observed across different treatment mo-
dalities. Out of 39 included in the study, 7 pa-
tients did not show improvement, 15 patients 
had partial improvement, and 17 patients had 
complete improvement. Additionally, it was 
found that the type of treatment did not have 
a statistically significant correlation with the 
patient's improvement, although the results 
indicate that complete improvement was high-
er in the oral steroid and surgical treatment 
group compared to other methods. The inte-
gration of artificial intelligence (AI) into med-
ical research and treatment methodologies has 
gained significant traction, particularly in the 
context of managing idiopathic granulomato-
sis (GM). The study conducted at Qom Uni-
versity of Medical Sciences exemplifies how 
AI can enhance decision-making processes 
based on clinical outcomes. AI's ability to an-
alyze historical data allows for better predic-

tive modeling regarding treatment outcomes. 
By recognizing complex associations within 
the data, AI can assist clinicians in making 
informed decisions about potential treatments 
based on the likelihood of success for similar 
cases. The empirical results have shown that 
the proposed algorithm is an available and ef-
fective approach for our fuzzy rule extraction 
problem. 

Conclusion

The results found that the type of treatment 
has no statistically significant relationship 
with the patient's recovery process. Complete 
recovery was higher in the oral steroid and 
steroid plus antibiotic treatment group com-
pared to other methods. Using AI to investi-
gate and evaluate treatments for granuloma-
tous mastitis can provide valuable insights 
into the effectiveness and safety of various 
therapeutic approaches.  Artificial intelligence 
method has been applied to obtain the rela-
tionship between parameters and response to 
treatment.  Rules of the fuzzy logic system 
have been managed by AI output. Our pro-
posed joint method obtained an assessment 
and prediction of the response to treatment 
process. However, because of low incidence 
prevalence of the disease and the small sam-
ple size, this method has been validated for 
large-scale data in future studies. 
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