International Journal of Research in Medical Sciences
Raam M et al. Int J Res Med Sci. 2026 Feb;14(2):512-517
www.msjonline.org

pISSN 2320-6071 | eISSN 2320-6012

Original Research Article

DOI: https://dx.doi.org/10.18203/2320-6012.1jrms20260235

WhyGM! — a prospective case-control study evaluating the etiology of
idiopathic granulomatous mastitis

Mithun Raam'!, John A. Jude?, Joy Sarojini Michael?, Marie Therese Manipadam?,
Anish Jacob Cherian*, Paul M. Jacob**

"Department of Endocrine Surgery, King George’s Medical University, Lucknow, Uttar Pradesh, India
2Department of Clinical Microbiology, Christian Medical College, Vellore, Tamil Nadu, India
3Department of Pathology, Christian Medical College, Vellore, Tamil Nadu, India

“Department of Endocrine Surgery, Christian Medical College, Vellore, Tamil Nadu, India

Received: 11 August 2025
Revised: 12 December 2025
Accepted: 07 January 2026

*Correspondence:
Dr. Paul M. Jacob,
E-mail: mjpaul@cmcvellore.ac.in

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under
the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the original work is properly cited.

ABSTRACT

Background: Idiopathic granulomatous mastitis (IGM) is a chronic inflammatory condition affecting mostly young
women usually within 5 years of childbirth and lactation. The etio-pathogenesis of this disease is not well understood
leading to mismanagement causing progressive inflammation and multiple recurrences.

Methods: It was a case-control study design with cases comprising patients with histopathological diagnosis of IGM
and matched controls comprising women with benign breast disease other than IGM. All patients were interviewed with
a structured questionnaire to determine potential risk factors. Serum sample was analysed for anti-nuclear antibody
(ANA), prolactin, globulin and tissue from biopsy specimen was analysed in cases for microbial growth. Specific
Autoantibody, Immunoglobulin assay was done in case of ANA positivity or elevated globulin levels

Results: There was a significantly longer period of lactation (p=0.0002) and previous history of nipple discharge
(p=0.038) among the cases. There was no evidence of uncommon infections caused by bacteria, mycobacteria or fungi.
Markers for systemic autoimmunity such as serum ANA, Immunoglobulin levels (p=0.9531) and prolactin levels
(p=0.1086) did not show a significant increase in case

Conclusions: IGM was associated with a significantly longer period of lactation and nipple discharge. There was no
significant correlation with systemic autoimmunity, hyperprolactinemia or infections. The aetiology of IGM remains
elusive with potential for further research into localized autoimmune phenomenon.
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INTRODUCTION

Idiopathic granulomatous mastitis (IGM), a chronic
inflammatory condition affecting the breasts, was first
described by Kessler and Wolloch in 1972.!

It is characterised by peripherally-located lobulo-centric
granulomatous inflammation with the presence of
multinucleate giant cells, epithelioid histiocytes, and
lymphocytes (Figure 1).

Etiological factors that have been proposed include
hormonal imbalance, autoimmunity, infections, al-
antitrypsin deficiency, smoking, ethnicity, etc.>® Its
association with erythema nodosum, polyarthritis with
positivity for serum markers such as rheumatoid factor
(RF), anti-nuclear antibodies (ANA), anti-double stranded
DNA (Anti-DsDNA), specific extractable nuclear
antibodies as well as clinical response to
immunosuppressants such as corticosteroids, methotrexate
and azathioprine etc., has lent support to a probable
systemic autoimmune phenomenon.**
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The presence of signs of inflammation with multiple
sinuses discharging pus raises the possibility of an
infectious etiology (Figure 2). Bacterial organisms,
especially  Corynebacterium  species,!*'?  atypical
mycobacteria,'® parasites such as Wuchereria bancrofti,
and fungi such as blastomycosis, cryptococcosis,
histoplasmosis, actinomycosis have been reported. !+

Hormonal factors such as pregnancy, lactation, use of oral
contraceptive pills (OCPs), hyperprolactinemia secondary
to drugs or pituitary adenomas, have been postulated to
increase breast secretions and alter the breast tissue,
thereby making it prone to extravasation, resulting in a
local autoimmune phenomenon causing granulomatous
inflammation.'®!° The high corelation of [IGM with young
women within 5 years of childbirth and a recent history of
lactation also corroborates this hypothesis. Its increased
prevalence in the Mediterranean and South East Asia gives
rise to the possibility of ethnicity or common
environmental exposure that may contribute to the
causation.?

The etiology of IGM has not been fully understood and
hence often is misdiagnosed as tuberculosis, periductal
mastitis, or malignancy and therefore mismanaged. The
increasing disease burden, the associated morbidity of this
disease, and the paucity of literature, especially from South
Asia, led to this study, which aims at analysing etiological
factors that may be demographic, patient-related, or
environment-related.

METHODS

A case-control study was conducted in the departments of
general surgery and endocrine surgery at Christian
Medical College, Vellore, Tamil Nadu, India, from
October 2015 to October 2017. The study was conducted
after obtaining approval from the institutional ethics
committee (IRB min no. 9684 (observe) dt. 20.10.2015).

All patients in the case group were diagnosed with IGM
based on histopathological confirmation (n=30). Women
who presented to our outpatient clinic with non-
inflammatory benign breast disease were group-matched
with individual cases for age (age+5 years) and childbirth
(Last childbirth <5 years) and were included as controls
(n=30). Patients with histopathology other than IGM and
those not consenting to be part of the study were excluded.
Tissue taken at the time of core biopsy or excisional biopsy
was sent for bacterial, fungal, MGIT culture, and Gene
XPERT TB PCR. Based on initial growth, further
subcultures on special media and MALDTI-TOF
identification was performed to look for Corynebacterium.

Details of demographics, clinical profile, and risk factors
were recorded amongst both case and control groups.
Subsequently, the serum sample was analysed for serum
ANA [Indirect immunofluorescence using fluorescein-
coated antibodies to human IgG (EUROIMMUNE,
Germany)], serum prolactin (Sandwich immunoassay),

and serum globulin [derived from A/G ratio (Albumin
measured by bromocresol green dye binding colorimetric
assay and total protein measured by biuret method)].

If serum ANA was positive (indirect immunofluorescence
showing fluorescence intensity >2+ at a dilution of 1:100),
further specific autoantibody analysis (AntiSm, AntiRo,
AntiLa) was done based on the pattern of
immunofluorescence. If serum globulin was elevated (>3.5
gm/dl), further estimation of serum IgM, IgA, and IgG was
done. Serum prolactin >25 mg/dl was considered as
elevated.

Data collected from all cases and controls were entered
using EpiData manager and EpiData entry client
(v4.2.0.0). Analysis was done using STATA Data
Analysis and Statistical software (v13.1). All demographic
and clinical variables were summarised as counts and
percentages for categorical variables, mean and standard
deviation for symmetrically distributed continuous
variables and median and range for skewed continuous
variables. Chi square test was used to compare the
proportions  between categorical variables. The
independent t test was used to compare the means between
two groups for normally distributed continuous variables
and the Mann-Whitney U test was used for skewed
variables. For all data analysis, 5% level of significance
was considered to be significant.

RESULTS
Demographics

There were 30 patients in the case and control group
respectively. The demographics of the case and control
group are detailed in the table below (Table 1). There were
no significant differences in age, gender, menstrual status,
parity or socioeconomic status between both groups.

Clinical features and management

There was no evidence of bilateral involvement in our
series. The right breast was found to be involved more than
the left (56.7% vs 43.3%), with single (Upper outer)
quadrant involvement being more common (46.7%).

The most common presenting complaint was breast lumps
(96.7%) and pain (93.3%) with signs of inflammation and
skin changes being noted in the majority (76.67%). This
included erythema (82.61%) warmth (73.91%), skin
ulceration (39.13%), discharging sinuses (36.67%), skin
tenderness (47.83%), skin oedema (34.78%) and abscess
formation (39.13%). Axillary lymphadenopathy was noted
in 50% of patients.

Fourteen patients in our series were managed with short
course oral corticosteroid therapy only, whereas five
patients required only surgical management. Ten patients
underwent both surgical management as well as
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corticosteroid therapy. One patient in our series defaulted
treatment.

Autoimmunity

Only one patient amongst the cases was serum ANA
positive whereas all controls were ANA negative. This
patient however was previously diagnosed with
rheumatoid arthritis and was on treatment. There was no
evidence of significant elevation of serum globulin levels
in the cases [n=13; mean (SD); 3.4 (0.67) g%] as compared
to control group [n=7; Mean (SD); 3.3(0.62) g%]
[student’s t test, p=0.953].

Further serum immunoglobulin level analysis was done for
these patients which showed elevated IgM levels in one
control and no significant evidence of
hypergammaglobulinemia amongst the case group.

Infections

Bacterial tissue culture showed growth in six patients [5
patients with coagulase negative Staphylococcus aureus
(CONS) and 1 patient with methicillin resistant
Staphylococcus aureus (MRSA)], whereas there was no
evidence of fungal or mycobacterial growth on MGIT
culture, XPERT TB PCR or Fungal culture. As there was
no initial growth, further subculture for Corynebacterium
was not performed.

Hormonal factors

Hyperprolactinemia was detected in three patients in the
case group and one patient among the control population.
This was however, not statistically significant different
{[Median (IQR) cases]-9.06 (6.80, 15.50) vs [Median
(IQR) controls]-7.40 (5.40,10.20); p=0.1086}.

On analysing breastfeeding practices, the average duration
of lactation was found to be significantly longer among the
case group [mean (SD); 25.74 (11.71) months] as
compared to the controls [mean (SD);15.26 (8.37) months]
(Student’s t test, p=0.0002). The presence of pre-existing
history of nipple discharge was also found to be
significantly higher amongst cases (p=0.038). However,
other benign breast diseases were not significantly
different between both groups.

There was no significant association between the use of
OCPs, hormonal TUCDs or any other hormonal therapy,
smoking, consumption of tobacco or alcohol. There was
no significant association with history of autoimmune
symptoms such as joint pains, fever, eye symptoms, oral
or genital ulcers, skin rashes etc. None of the cases or
controls gave history of autoimmune disease in the family.
Other risk factors such as clothing habits, local application
of substances, trauma, dietary habits, hygiene practices,
comorbid illnesses, immunization, environmental
exposure to pets or animals did not show any significant
correlation with IGM in cases as compared to controls.

Table 1: Patient demographics.

Patient Case Controls P
demographics n=30 n=30 value

. 33.76 (7.68) 33.9(9.2)
11?1%21(111(‘8317;’)3 rs), (Range 23- (Range 21-

62) 65)

Gender
Female 30 (100) 30 (100) 0.96
Male 0 0 ’
Menstrual status
Premenopausal 27 (90) 26 (86.7) 0.89
Postmenopausal 3 (10) 4 (13.3) '
Parity, mean | 9) 2.1(0.9)

(SD)

Table 2: Clinical features.

Clinical presentation N (%)

Right 17 (56.7)
Breast involved Left 13 (43.3)
Bilateral 0
Number of quadrants Single 20 (66.7)
involved Multiple 10 (33.3)
uoQ 14 (46.7)
UIQ 6 (20)
Quadrants involved LOQ 11 (36.7)
LIQ 3 (10)
Retroareolar 9 (30)
Breast lump 29 (96.7)
Pain 28 (93.3)
Nipple discharge 30 (100)
Overall 23 (76.7)
Erythema 19 (82.6)
Warmth 17 (73.9)
. Ulceration 9 (39.1
Skin changes Sinus 11( (36.)7)
Tenderness 11 (47.8)
Oedema 8 (34.8)
Abscess 9 (39.1)

Axillary lymphadenopathy
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Figure 1: Perilobular inflammation characteristic of
IGM.
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Table 3: Hormonal factors and breastfeeding practices.

Variables Case (n1=30, mean£SD)  Controls (n=30, mean+SD) P value \

Serum prolactin level median (IQR) 9.06 (6.80, 15.50) 7.40 (5.40,10.20) 0.1086

Number of children breastfed 1.6+0.77 1.7+0.83 0.6319

Avera.ge duration of breastfeeding (All 257441171 15.2648.37 0.0002

lactations)

History of mastalgia 7 (23.33%) 8 (26.67%) 0.766

History of nipple discharge 4 (13.33%) 0 0.038

History of breast lumps 6 (20%) 3 (10%) 0.278
Daily 4 (13.33%) 0

Regular usage of OCPs Occasionally 3 (10%) 1 (3.33%) 0.058
Never 23 (76.67%) 29 (96.67%)

Hormonal IUCD 0 0 -

Hormonal therapy for infertility 3 (10%) 0 0.076

Figure 2: Clinical photograph of IGM with signs of
inflammation and multiple sinus tracts.

DISCUSSION

Though IGM is a rare disease, its prevalence is higher in
developing countries, especially in the Mediterranean and
Asia?>® In our study, IGM was found to occur
predominantly amongst premenopausal women with a
wide range of 23-65 years. Though IGM is found to be
common in women of childbearing age, it has been
reported to occur in males as well as older women.20-22

While testing for the presence of infections in our series,
only six (20%) patients showed culture positivity for
bacterial organisms, with no growth of fungi or
mycobacteria. However, this was deemed to be a skin
commensal (CONS) or hospital-acquired infection
(Methicillin-resistant ~ Staphylococcus — aureus). The
endogenous flora of the human breast has been found to
predominantly contain coagulase-negative staphylococcus
(53%) which has been postulated to colonise the deep
breast tissue from the skin.?

Corynebacterium has garnered attention as being a
potential etiological factor for IGM. Taylor et al showed
the presence of Corynebacterium, especially C.
kroppenstedii (54.8%) in 34 patients with IGM.!? In a
metagenomic analysis published by Yu et al 13 out of 19
patients grew Corynebacterium, the predominant being C.
kroppenstedtii.> Recent studies have highlighted that
Corynebacterium may not have a direct causative role, but
a potentiating one, enabled by a novel glycoprotein that
chelates iron, causing endogenous bacterial death and
normal mammary cell death, resulting in increased
cytokines and inflammation.?* Our series, however, did not
show any growth of Corynebacterium.

While there was no growth of Mycobacterial or fungal
organisms in our series, it was notable that one patient,
despite being diagnosed with active multi-drug resistant
tuberculous pleural effusion, did not show the presence of
tuberculous organisms in the breast tissue.

Various studies have lent support to the possible
autoimmune mechanism behind the pathogenesis of IGM.
The coexistence of inflammatory arthritis, Erythema
nodosum, other systemic autoimmune diseases such as
systemic lupus erythematosus (SLE), Sjogren’s syndrome
and response to immunosuppresants such as methotrexate
and steroids have been pointers towards this autoimmune
phenomenon. There was no significant difference in
symptoms of autoimmune disease between the two groups
in our study. Increase in cytotoxic T cells, Natural killer
cells, natural killer T cells, plasma cells, neutrophil-to-
lymphocyte ratio, cytokines (IL-33, IL-6, IL-8, IL-10, IL-
17,1L-22, and IL-23), HLA (A10, A2403, B18 and DR17)
and soluble triggering receptor expressed on myeloid
cells-1 (sSTREM-1) are thought to some of the factors
causing systemic immune dysregulation.?> While some
authors were able to demonstrate seropositivity, some
studies could not substantiate autoimmunity using ANA,
RF and other extractable nuclear antibody levels.®%2¢ Our
study similarly could not substantiate any evidence of
systemic autoimmunity. Despite two patients presenting
with arthritis and one with erythema nodosum, they were
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found to be ANA negative. The efficacy of intralesional
corticosteroid injection has lent support to the role of
localised autoimmune phenomenon, which needs to be
studied further.?’

Several factors, such as a history of prior breastfeeding,
onset of symptoms within a short period (<5 years) from
lactation, smoking, hyperprolactinaemia, hormone
therapy, trauma, nipple discharge or inversion, and
depression, have been identified as risk factors for
IGM.?%2° However, in our study, analysis of risk factors
(breastfeeding practices, clothing habits, application of
local substances, local trauma, dietary habits, hygiene
practices, addictive habits, environmental exposure,
hormonal factors, pregnancy-related factors, and other
illness-related factors) showed a statistically significant
difference only in the duration of breastfeeding and
previous nipple discharge.

There has been a paradigm shift in the management of
these patients from purely surgical therapy to combined
therapy and even upfront medical treatment followed by
reassessment and surgical intervention only in the setting
of recurrence, relapse, or partial response. A thorough
understanding of the etiopathogenesis of IGM will be
instrumental in modifying treatment and preventing
recurrence, thereby reducing morbidity of the disease.

The limitations of our study were that, though we were
able to demonstrate the absence of systemic autoimmunity,
we were unable to test for local autoimmune phenomena,
and due to the rarity of the condition, the study had a
relatively small sample size.

CONCLUSION

There was a significantly longer duration of lactation and
previous nipple discharge in cases as compared to controls.
There was no evidence of uncommon infections caused by
bacterial, mycobacterial, or fungal pathogens. Markers for
systemic autoimmunity, such as serum ANA,
Immunoglobulin levels, and hormonal factors such as
hyperprolactinemia, did not show any significantly higher
positivity amongst our cases compared to controls. The
role of other risk factors, such as breastfeeding practices,
clothing habits, application of local substances, local
trauma, dietary habits, hygiene practices, habitual
substance usage, environmental exposure, hormonal
factors, pregnancy-related factors, and other illness-related
factors, were also not found to be significant. The
aetiology of IGM continues to be elusive and needs further
evaluation to assess a localized autoimmune process.
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