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Idiopathic granulomatous mastitis (IGM) is rare globally and infrequent in some middle-east regions.
Sex-hormonal factors have been mentioned as predisposing factors for IGM, recent large-sale
studies indicate a 7.5-fold increased risk in women who have breastfed. This study investigates
BF-related factors that contribute to IGM development. We conducted a multicenter case—control
study and recorder BF-related events in 730 IGM patients and healthy 760 controls. The mean age of
participants was 36.63 +6.49 in the Case and 36.96 +6.11 years in the Control Group (p=0.31). IGM
occurred more frequently in the contralateral breast in one-sided BF (p <0.001), with discordance
between the affected side and BF side in 68.3% of cases (p=0.005). Multivariate analysis revealed
significant associations between IGM and one-sided BF (OR = 4.21), post-weaning breast engorgement
(OR=3.06), lactational mastitis (OR=1.93), and oral medication use for infants (OR =2.59). The study
achieved 100% statistical power for both primary and secondary objectives, with narrow confidence
intervals indicating high precision. This study provides robust evidence supporting the milk stasis
hypothesis, demonstrating that BF-related issues leading to milk stasis are strongly associated with
IGM development. Preventive strategies to minimize milk stasis and encourage bilateral BF may help
reduce IGM risk.
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Idiopathic granulomatous mastitis (IGM) is a chronic benign breast disease associated with significant
morbidity!. While rare globally, it is more prevalent in certain regions, including Turkey, Iran, China, India, and
among the Hispanic population in the United States®. The exact incidence of IGM remains unknown; Zhou et
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IGM group | Control group
Variables N=730 N=760 P-value
Parity (number) 1.96+1 1.70+0.77 <0.001*
Age at first delivery (years) | 24.02+5.49 | 24.08+5.30 0.83%
BF duration (months) 32.69+22.74 | 30.37+20 0.04*
Infertility 68 (9.4%) 68 (9%) 0.79%*

Table 1. Comparison of the reproductive characteristics in the two groups. Significant values are in bold. BF
breastfeeding. * Student t-test. **Chi-square 's Test. *Values are shown as mean + standard deviation or number
(percent).
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Fig. 1. Comparison of the laterality of IGM and the dominant side of breastfeeding in all participants (p
value <0.001). IGM idiopathic granulomatous mastitis.

al.® report an incidence of 6 per 100,000 in the Hispanic, and one per 100,000 in the non-Hispanic population in
the USA. Reports suggest a gradual increase in areas where it is more common®*.

The etiology of IGM is unclear. Proposed risk factors include prior pregnancies, lactation, use of oral
contraceptive pills (OCPs), and autoimmune mechanisms®. A recent large-scale case—control study in Iran
involving over 1000 participants reported a 7.5-fold increased risk of IGM among women who had breastfed®.
Similarly, a case-control study in China highlighted breastfeeding (BF) as a major risk factor, with nipple inversion
and discharge significantly more frequent in IGM patients'. Evidence also suggests IGM predominantly occurs
within the first five years postpartum or following lactation”?.

The milk stasis hypothesis, first proposed by Omranipour et al. in 2013°, posits that milk retention
increases ductal permeability, leading to milk leakage into the breast parenchyma. This presumably triggers an
inflammatory response, with T-cell and macrophage migration, ultimately resulting in non-caseous granuloma
formation'?. Supporting this hypothesis, retrospective studies have reported higher rates of breast infections
among IGM patients'!. Other studies have suggested that IGM is more frequent in the contralateral breast of
women who primarily breastfed from one side'?-1°. However, these studies were limited by very small sample
sizes or the absence of control groups.

While BF is highly beneficial for both mother and child, irregularities associated with BE rather than BF
itself, may underlie the pathogenesis of IGM. This study was designed to explore BF-related factors associated
with IGM. Specifically, we investigated the relationship between one-sided BF and IGM and examined lactation-
related events as potential triggers for the disease.

Results

Participants and descriptive data

A total of 1490 women were included in the study, comprising 730 women with histologically confirmed IGM
(Case Group), and 760 healthy women (Control Group). The mean age was similar between the groups, with the
Case Group averaging 36.63 years (+6.49) and the Control Group averaging 36.96 years (£6.11), a difference
that was not statistically significant (p=0.31). IGM occurred in the left breast in 371 patients (50.8%), in the
right breast in 276 women (37.8%), and bilaterally in 80 patients (11%); three were missing (uncertainty about
the laterality due to unprecise intermittent use of the right and left forms by the physician). The reproductive
characteristics of all participants are summarized in Table 1.

Outcome data and main results
The first stage of the study analysed data from the IGM group exclusively. Figure 1 presents the association
between IGM laterality and one-sided BF; it shows that IGM was significantly less frequent in the dominant
lactating breast (p <0.001). After excluding patients with bilateral disease (n=80) and those who had breastfed
equally from both breasts (n=279), it was observed that the side of the disease was discordant with the dominant
BF side in 68.3% (254/372) of cases, while concordance was observed in 31.7% of cases.

Table 2 further breaks down this data for preferred one-sided BF (those who had breastfed more frequently
from one breast), versus exclusive one-sided BF (those who had breastfed from only one side). The analysis
reveals that IGM was significantly more common in the contralateral breast among women who exclusively
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Side of breastfeeding
Concordance vs
Discordance Mostly right* | Only right** | Mostly left* | Only left** | P-value
Concordance 48 (27.9%) 4 (12.9%) 55 (42.3%) 11 (35.5%)

Discordance 124 (72.1%) 27 (87.1%) 75 (57.7%) | 20 (64.5%)

0.005

Table 2. Concordance of IGM laterality and side of breastfeeding. IGM idiopathic granulomatous mastitis.
*Those who had breastfed from one breast more frequently, **Those who had breastfed exclusively from one
side.

IGM group | Control group
Variables N=730 N=760 P-value *
Dominantly One-sded BF MG 130 | g
Bilateral BF

Breast engorgement after weaning 269 (36.8) | 108 (14.2) <0.001
Persistence of breast milk production >3 months after weaning | 154 (21.1) 97 (12.8) <0.001
Nipple crack or ulcer during BF periods 343(47.6) 326 (43.6) 0.13
Lactational mastitis/breast engorgement during BF periods 109 (15.1) | 48 (6.3) <0.001
Oral infection of the baby during BF periods 120 (16.7) 70 (9.3) <0.001
Washing hands before nursing 464 (64.4) | 474 (63.1) 0.62
Cleaning the nipple before nursing 269 (37.3) | 307 (40.8) 0.17
Use of oral drops by the baby during the BF periods 173 (24.1) | 79 (10.5) <0.001
Use of medicines by the mother to increase milk volume 227 (31.1) 209 (27.5) 0.13
Use of topical medicines on the nipple during BF periods 174 (24.2) | 80 (10.6) <0.001

Table 3. Breastfeeding-related variables in the two groups. Significant values are in bold. IGM idiopathic
granulomatous mastitis, BF breastfeeding. * P-values refer to Chi-square test. Significant values are in bold.

Univariate analysis Adjusted logistic analysis
Variables OR (95%CI) P-value | OR(95%CI) P-value
Lactating breast (Unilateral/both) 4.59 (3.65-5.78) <0.001 | 4.21(3.30-5.37) <0.001
Breast engorgement after weaning 3.52(2.74-4.54) <0.001 | 3.06 (2.32-4.04) <0.001
Persistence of breast milk production >3 months after weaning | 1.83 (1.39-2.41) <0.001 | 1.53(1.11-2.09) 0.02
Lactational mastitis/breast engorgement during BF periods 2.63 (1.84-3.76) 0.001 | 1.93(1.30-2.87) 0.003
Use of oral drops by the baby during the BF periods 2.70 (2.03-3.61) <0.001 | 2.59 (1.88-3.56) <0.001

Table 4. Logistic regression analysis of the breastfeeding-related factors associated with IGM. BF
breastfeeding, CI confidence interval, IGM idiopathic granulomatous mastitis, OR odds ratio. Significant values
are in bold.

breastfed from either the right or left side compared to those who used both breasts but showed a preference for
one side.

Table 3 presents the findings from the second phase of the study, comparing BF-related habits and events
between the two groups. One-sided BF was significantly more frequent among IGM patients (p<0.001).
Additionally, lactational mastitis, severe breast engorgement, infant oral infections, use of topical nipple
medications, and use of oral drops by infants were all significantly more common in the IGM group (p <0.001).
Furthermore, after weaning, IGM patients experienced breast engorgement at a much higher rate, and a larger
proportion continued milk production for three months or longer (p <0.001).

Multivariate logistic regression analysis showed that one-sided BE, breast engorgement after weaning,
lactational mastitis, and using oral drops for the baby are significantly associated with future development of
IGM (Table 4). However, BF duration was excluded as a risk factor.

We further examined the reasons for reduced or absent BF from one side in the IGM group. Among women
with one-sided BF (n=183), the most common cause was nipple problems, such as nipple inversion or flat
nipple, reported by 59 participants (32.2%). Less frequent causes included maternal preference or comfort, child
preference, or breast pain.
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Discussion

This multicentre study evaluated whether BF-related milk stasis and associated issues could act as initiators
of IGM. Our findings provide robust evidence supporting the milk stasis hypothesis and suggest preventive
measures to mitigate IGM risk.

The first phase of the study focused on the laterality of IGM in relation to the dominant side of BE. Consistent
with previous studies>!>!7-1°, IGM was more common on the left side. Not many studies in the existing
literature report on the side of IGM and BE. One study mentions a higher rate of one-sided BF in IGM (relative
to other benign breast diseases)?’, and others report a more frequent occurrence of IGM in the breast not used
for BF'2-15. However, these studies are limited by very small sample sizes, lack of control groups, or inconclusive
statistical results. A more recent study by Cetin'® evaluated 220 IGM patients and found out that around 44%
had not breastfed from the affected side.

Our study, the largest to date, demonstrated that one-sided BF was four times more frequent in IGM cases.
Importantly, there was nearly 70% discordance between the side of BF and the side of IGM, with this pattern
worsening when one breast was not used for nursing.

While strongly supporting the milk stasis hypothesis, we also found that 30% of IGM cases occurred in
the breast used for BE, and many patients had breastfed bilaterally; necessitating further investigation of other
contributing factors. Therefore, in the second phase, we explored additional indicators of milk stasis and its
consequences.

Studies evaluating these factors are scarce in the present literature. In their retrospective study on 720 IGM
patients, Uysal et al.!! found a 30% rate of previous breast infections. Raam et al.!* found a higher but non-
significant frequency of breast pump use, nipple cracks, and breast infection in 30 IGM patients. They also
found a significant lower rate of hand-washing, and a non-significant lower rate of nipple cleaning before BF
in IGM patients. Their overall impression was that events related to BF were probably related to IGM. Zeng et
al.! compared more than 1634 IGM cases with 186 healthy controls and found that nipple discharge, nipple
inversion, and serum prolactin levels were significantly higher in the IGM group. They concluded that there is
a close association between BF-related issues and IGM. It is interesting that our study also showed a very high
rate of nipple flatness or inversion in IGM patients, which was the main cause for one-sided BE This strongly
highlights the effect of milk stagnation on the development of IGM.

Cetin'® found that half of their 220 patients had experienced BF-related problems, and mastitis with or
without abscess formation had occurred in 17% of their cohort. In our study, post- weaning breast engorgement
happened three times more commonly in IGM patients than healthy women. As cessation of breastfeeding is
done suddenly in Middle Eastern countries like Turkey and Iran""?2, areas with the highest rates of IGM?; this
factor probably contributes to the higher incidence of IGM. After weaning, milk expression persists in some
women. This had occurred around 1.5 times more commonly in patients with IGM than in healthy women in
this study. On the other hand, the oral use of medications by the infants during the BF period was more than 2.5
times more frequent in IGM, while the multivariate analysis did not confirm a higher rate of oral infection in the
child. This raises the question of whether the medications are transferred into milk ducts at the time of sucking,
and exacerbate inflammatory processes in the presence of stasis.

Lactational mastitis, which was twice more common in IGM cases, may act as a trigger for milk stasis-
related inflammation. However, Staphylococcus species are typically associated with lactational mastitis?3,
while microbial agents such as Corynebacterium have been implicated in IGM”. Whether these infections and
microbial factors contribute to IGM development warrants further research.

The strengths of this study are the very high statistical power, the large sample size, the prospective setting
and the case-control design. Based on this study, it can be said with great consistency that milk stasis is the
initiating phase in the pathophysiology of IGM. Therefore, several preventive measures can be proposed to
women in populations where the disease is more common or increasing. Adherence to bilateral BE an early
approach to milk stasis, milk evacuation after nursing, early management of lactational mastitis, and following a
smooth process at the time of weaning could help decrease the risk of IGM. From the perspective of the mother’s
breast health, a suitable weaning would be done gradually to allow for adjustments in milk production, reducing
the risk of engorgement®*.

Our study had some limitations. We did not measure serum prolactin levels, nor could we assess differences
in milk composition or microbiome between breasts. Additionally, recall bias may have influenced participants’
accounts of BF-related events.

Our findings strongly support the milk stasis hypothesis as a primary pathophysiological mechanism in
IGM. Preventive strategies to reduce milk stasis such as bilateral B, early management of mastitis, addressing
nipple issues, and gradual weaning may decrease the risk of IGM. Future studies should further investigate the
microbial and immunological mechanisms underlying this condition.

Methods

Study design and settings

This multicenter, survey-based, case—control study was conducted between December 2021 and November 2024
in 14 centers in Iran. The study was approved by the Ethics Committee of the Deputy of Research of Tehran
University of Medical Sciences, Tehran, Iran (Ethics Approval Code: IR TUMS.IKHC.REC.1402.200), and was
carried out according to the Helsinki Declaration of Ethical Principles. All participants signed an informed
consent.
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Participants
The study population consisted of women attending outpatient private or public breast clinics in 6 provinces of
Iran; the case group had attended Breast Clinics and Offices, and the control group were women who had visited
clinics other than the Breast, Gynecology, or Endocrinology Clinics in University Hospitals in the same cities.
The inclusion criteria for the case group were histologically proven IGM, a positive history of pregnancy,
age 18 or above, and willing to participate. The same criteria applied to the control group, except that they had
no history of IGM and other breast disease. Participants unable to provide complete reproductive or BF history
were excluded.

Variables and measurement
Collected variables included:

» Demographics and reproductive factors: Age, gravidity, age at first birth, infertility history, BF duration, and
BF side.

o BF-related events: Nipple issues (cracking or ulceration, inversion), breast engorgement, mastitis, and milk
retention during and post-BE

o Other BF-related factors: Maternal medication use during BE, infant oral infections, infant medication use,
and hygienic practices (handwashing, nipple washing).

Data was collected via structured interviews conducted by trained staff. BF duration was calculated as the sum
of all periods of lactation. For the side of BF, we proposed five possible categories (Both breasts equally, mostly
right breast, mostly left breast, right breast only, left breast only, no breastfeeding), and patients clarified their
relevant category according to their overall history of BE To evaluate the association between the side of BF
and the occurrence of IGM, we grouped the categories as dominant right breast (mostly right breast and right
breast only) and dominant left breast (mostly left breast and left breast only), and evaluated the laterality of IGM
in relation to these groups. We then compared those who had breastfed exclusively from the left or right side
with those who had preferably breastfed from one side. We also compared the rates and causes of one-sided BF
between the case and control groups.

Breast engorgement and milk accumulation were considered both during BF and after cessation of BE. We
considered lactational mastitis and local or one-sided engorgement as one variable, because the discrimination
was difficult based on history; but we only included bouts of engorgement that had received medical attention
and treatment.

Mothers were enquired about their reasons for lactating from one breast by an open-ended question, and
similar answers were grouped together. Ultimately, “the reason for one-sided BF” yielded a binary variable
categorized as “nipple problems” and “other causes”.

Study power

The primary objective was to assess the relationship between one-sided BF and IGM, observed in 54% of cases
and 20% of controls (Table 3), yielding a statistical power of 100%. The calculated power for other BF-related
outcomes (breast engorgement after weaning, post-weaning persistence of breast milk production, lactational
mastitis) was approximately 100%. Furthermore, the narrow confidence intervals (ClIs) achieved in our results
indicated a high level of statistical precision for the study. Thus, the sample size used in this study was sufficiently
large to provide a reliable point estimate with a narrow CI, effectively addressing our research questions.

Statistical methods

The statistical analysis was conducted using SPSS (Version 18, SPSS Inc., IL, USA). Differences in means between
the case and control groups were assessed using the Student’s t-test. Categorical variable differences were
evaluated with the Chi-square test . A two-sided p-value of less than 0.05 was considered statistically significant.
Multivariate binary logistic regression was employed to estimate odds ratios (ORs) and 95% confidence intervals
(ClIs) for associations between BF-related events and IGM. Variables with a p-value <0.05 in univariate analysis,
including BF duration, BF side, lactational mastitis, post-weaning breast engorgement or milk production, infant
oral infections, and use of maternal or infant medications during BF; were included in the multivariate model.

Data availability
Data is available on reasonable request from the first author (sadafalipour@yahoo.com).
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