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Introduction: Idiopathic granulomatous mastitis (IGM) is a rare chronic inflammatory disease. Neoplastic and infectious etiologies
must be ruled out. IGM is a diagnostic challenge for countries with high tuberculosis endemicity like Madagascar since it may
clinically and radiologically mimic breast tuberculosis. We report a case of IGM associated with erythema nodosum in a Malagasy.
Case Report: A 29-year-old primiparous woman came to a dermatological consultation for typical erythema nodosum lesions that
appeared one month after a breast swelling. She had no particular medical history. Examination revealed typical erythema nodosum
lesions on the legs, voluminous tender mass in the right breast. Bacteriological samples and tuberculosis test were negative. Imaging
showed mastitis on the right breast with no evidence of malignancy. Histology revealed a non-caseating granulomas on the lobule of
the right breast. As part of an etiological work-up, COVID-19 serology was performed with a positive IgG antibody. The diagnosis of
IGM associated with erythema nodosum was evocated. The evolution was favorable under systemic corticosteroid therapy.
Discussion: The cause of this uncommon lesion remains obscure. The extramammary localizations such as erythema nodosum and
arthralgia suggest an autoimmune origin. This pathogenesis is also reinforced by a good response to systemic immunosuppression. In
our patient, the etiological assessment of the mastitis revealed a chronic infection with SARS-CoV-2. Histopathology is the gold
standard for the IGM diagnosis which demonstrates a lobulocentric granulomas without caseous necrosis. Oral corticosteroid therapy
is the initial choice of treatment.

Conclusion: Now, with several cases of concomitant IGM and EN reported, dermatologists should be aware that erythema nodosum
can be one of the presenting signs of IGM, since the two conditions appear to be associated. The particularity of our case lies in the
incidental discovery of SARS-CoV-2 infection. Is a chronic granulomatous disease associated with SARS-CoV-2 infection,
a coincidence?
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Introduction

Idiopathic granulomatous mastitis (IGM) is an uncommon chronic inflammatory disease of the breast characterized by
a non-caseating granulomas confined to breast lobules.' IGM is a rare cause of erythema nodosum. Association of IGM
and erythema nodosum is a rare feature, less than 30 cases have been reported in the literature.>* IGM may simulate
malignancy or infection such as breast tuberculosis.*” Due to the fact that clinical manifestations and radiological images
are similar to those of breast tuberculosis, IGM may be misdiagnosed and treated as tuberculosis especially in an endemic
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area.® We report a case of MGI associated with erythema nodosum in a Malagasy woman in order to raise the diagnostic
and therapeutic challenge that it represents.

Case Report

A 29-year-old primiparous Malagasy woman came for a consultation to the dermatological clinic of the Nord Franche-
Comté Hospital in June 2020 for painful nodules on her legs typical of erythema nodosum. These lesions developed
a month after a swelling of the right breast undergoing etiological investigation. She was not pregnant or lactating. She
had last breastfed her child two years ago. She did not use oral contraceptives or any other medication. The patient had
no history of tuberculosis infection or autoimmune disease or any family history of breast cancer. A contact with SARS-
CoV-2 was noted in April 2020 for which she had not presented any symptoms.

On clinical examination, she was not febrile. Voluminous painful tender mass (10x6 cm diameter) was located in
upper inner of the right breast with retraction of the nipple (Figure 1). The contralateral breast was unremarkable. The
right axillary lymphadenopathy was palpable. The dermatological examination revealed a typical erythema nodosum
lesions characterized by multiple erythematous, painful, infiltrated nodules of varying size on the lower limbs (Figure 2).
The remaining examination was unremarkable.

Biological investigations for an underlying cause such as inflammatory tests (full blood count, erythrocyte sedimen-
tation rate, C-reactive protein), autoimmune markers (antinuclear antibody, anti-DNA, anti-neutrophil cytoplasm anti-
body) and infective serologies (HIV, hepatitis B and C) were negative or within normal range. Serology SARS-CoV-2
IgG testing as part of a systematic work-up came back positive at over 100.

An ultrasound examination, performed twice, showed a hypoechoic mass on the right side, frankly hyper vascularized
in favor of mastitis. Mammography did not reveal any suspicious mass or microcalcification. A purulent nipple discharge
occurred during the mammography.

Breast biopsies showed a lobulocentric subacute mastitis with a non-caseating granulomatous inflammation and
multinucleated giant cells (Figure 3a and b). There was no evidence of malignancy. Immunohistochemistry was normal.
No organisms were identified on Grocott methanamine silver (GMS), Gram, Periodic acid-Schiff (PAS) and Ziehl-
Neelsen stainings. Bacterial, fungal and mycobacterium cultures of the aspiration specimen were all negative.

TB quantiferon, polymerase chain reaction test and acid-fast bacilli staining were negative. On the other hand, blood
calcium and angiotensin-converting enzyme level were within normal range. The chest X-ray did not show any hilar
adenopathy or pulmonary parenchymal infiltrate. Either tuberculosis or sarcoidosis was excluded with these results.

Initially, an infectious origin was suggested. She was empirically treated with antibiotics: pristinamycin (7 days),
amoxicillin-clavulanic acid (10 days), and trimethoprim-sulfamethoxazole (2 months). Then, a treatment with colchicine
Img/day was administered as the disease worsened with discharge and fistulation of the swelling at the biopsy sites.

Figure | Tender mass of the right breast with mild nipple retraction.
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Figure 2 Erythematous indurated nodules over the lower extremities.

(a)

Figure 3 (a) Non-caseating granulomatous infiltrate (hematoxylin and eosin staining). (b) Variety of inflammatory cells infiltrate (polymorph nucleated neutrophils,
epithelioid histiocytes) with partial giant cell formation, no extracellular Mycobacterium tuberculosis was detected (Ziehl-Neelsen stain).

Spectrometry of a pus sample identified a germ called Corynebacterium kroppenstedtii. The other two bacteriological
control samples were aseptic.

The diagnosis of IGM associated with erythema nodosum was evocated. Daily prednisone 60 mg was started with
a gradual taper 5 months. The evolution was rapidly favorable with complete regression of the breast swelling and
erythema nodosum. No recurrence was reported within two years of follow-up.

Discussion

IGM was first described by Kessler and Wolloch in 1972 as “a rare benign chronic inflammatory disease of the breast of
unknown etiology”.® It is a subtype of panniculitis characterized by non-caseating granulomatous inflammation located in
the lobules.” IGM is a rare cause of mastopathy. The association of IGM and erythema nodosum is an even rarer entity.
The first case was described by Adams in 1987.%
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IGM usually occurs in healthy women of childbearing age like our patient and exceptionally adolescent girls,
menopausal women and men. A mean age of 33.5 years was reported with an extreme of 17 and 78 years."*’

Clinical manifestations include unilateral or bilateral breast pain, swelling, and indurated mass formation associated
with homolateral axillary lymphadenopathy. A skin or a nipple retraction may be present as reported in our patient.'”
Histology helps to rule out differential diagnosis and to confirm the diagnosis of IGM.** It typically demonstrates
granulomas located in the center of the breast lobule with dense neutrophilic infiltration that may form micro-abscesses.
It consists on non-caseating granulomas with multinucleated giant cells and epithelioid histiocytes. The presence of the
granulomas in the center of the lobules and the absence of caseous necrosis can help to distinguish IGM from other
granulomatous diseases.””'""'?

The pathogenesis of this uncommon lesion remains obscure. Several hypotheses have been put forward, such as
pregnancy, breastfeeding, contraceptive pills, smoking, ol-antitrypsin deficiency, hyperprolactinemia.'* '* Some authors
have suggested that IGM is a local granulomatous inflammatory response to the extravasation of glandular secretions into
the lobular connective tissue after a traumatic, toxic or infectious trigger.”® Several reports have proposed that IGM might
have an autoimmune disease component.”’?* The extra-mammary involvement of IGM (arthralgia, erythema nodosum,
episcleritis, suppurative hidradenitis), its association with autoimmune diseases (Sjogren’s disease) and the presence of
histological analogies with lesions observed in thyroiditis or granulomatous orchitis could raise the suspicion of an
autoimmune origin.>**?* This proposed pathogenesis is also supported by a good response to systemic immunosuppres-
sion. Konstantinos et al proposed that the described phenotype represents an underrecognized systemic autoimmune
disease that could be designated by the acronym “GMENA” (granulomatous mastitis, erythema nodosum, arthritis)
syndrome.”® Koksal et al reported the role of proinflammatory cytokines including IL-8 and IL-17 in the etiopathogenesis
of IGM.?” Infection has been also suggested as another trigger for IGM. Some studies reported the role of
Corynebacterium in the formation of micro-abscesses during IGM.?**’ In our patient, Corynebacterium kroppenstedtii
was found in a single local bacteriological sample. The control samples (repeated three times) aimed to confirm its role in
the occurrence of IGM came back negative. In the literature, the study of the role of this germ in IGM is controversial
and conflicting. Taylor et al detected Corynebacterium in 41% of 34 isolated IGM lesions.”® A causal effect was not
confirmed since Corynebacterium is a member of normal flora.”*° On the contrary, some authors have suggested that
C. kroppenstedtii may be involved in the occurrence of IGM as it was found in all bacteriological samples taken on
several occasions.’* > In our case, SARS-CoV-2 are considered as a possible etiologic agent and an initial trigger of
IGM. Since the beginning of the COVID-19 pandemic, emergence of inflammatory and autoimmune disease was
reported.*® Our patient had a history of contamination two months before the onset of clinical manifestations of IGM.
In this context, as our patient did not have any autoimmune diseases and was in good health, a SARS-CoV-2 test was
performed. The test came back positive thus, an IGM as a sequela of COVID-19 were suspected. In certain individuals,
a longer phase of disease named long COVID can follow the acute phase of the infection. The long COVID of unknown
etiology is probably associated with autoimmune dysregulation and can lead to the development of autoimmune
phenomena and the new-onset of rheumatic autoimmune diseases.>® It is known that SARS-CoV-2 is responsible for
uncontrolled dramatic release of proinflammatory cytokines often referred to as “cytokine storm™ or “cytokine release
syndrome” which promotes macrophage activation and accumulation resulting in the granulomas formation.>> On the
other hand, recent data reported that in sarcoidosis and idiopathic granulomatous multisystem disease, SARS-CoV-2 may
induce the non-caseating granulomas formation via the angiotensin-converting enzyme II (ACE II) and the innate
immune system.”> However, the mechanisms underlying the association between autoimmune abnormalities and
COVID-19 remain not well documented and most of the existing evidence was based on case reports and case series
without a long-term follow-up.®

IGM, a benign breast disorder, remains a diagnosis of exclusion. Other granulomatous diseases should be first ruled
out such as infectious (tuberculosis and non-tuberculosis mycobacterial infections), autoimmune diseases (sarcoidosis,
granulomatosis with polyangiitis or Wegener's granulomatosis) and other conditions (diabetes, breast cytosteatonecrosis,
foreign body reaction, granulomatous reaction to ductal ectasia or carcinoma).'%!!-2%-28-36

IGM posed a differential diagnosis problem with breast tuberculosis in our case. It was the first diagnosis suspected in
our patient in view of the epidemiological context given that Madagascar is a tuberculosis endemic country. Although
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mammary tuberculosis is rare (0.06—0.1% of cases), it should be ruled out in patients living in an endemic country or in
immunocompromised patients.®” Tuberculosis must be excluded and frequently requires more sensitive testing such as
TB quantiferon or polymerase chain reaction of the core biopsy rather than the absence of acid-fast bacilli or culture.*®

There is no consensus in the treatment of IGM. In moderate and severe forms, systemic corticosteroid therapy is the
initial choice of treatment.’**° Studies have also reported the effectiveness of colchicine and hydroxychloroquine.
Alternative therapies include immunosuppressive drugs such as methotrexate and azathioprine.*' Surgery is indicated
rather for diagnostic purposes than treatment of IGM because of the delayed healing of postoperative wounds and the
high rate of recurrence, which can be more than 50% of cases.”*** Alternatively, some investigators propose that IGM
should be treated with wide local excision at the onset of disease, citing a lower chance of recurrence with surgical
therapy.***” In our patient, colchicine was not effective and the second-line treatment was corticosteroid with a good
response and no recurrence was reported over 2 years.

The evolution of IGM disease is generally protracted, with a significant impact on quality of life due to cosmetic
sequela. In moderate forms, a spontaneous remission can be obtained after 9 to 12 months of evolution.” Pandey et al
reported in a prospective study of 49 women that a complete remission was achieved from 3 to 18 months after steroid
treatment.*® Our patient had a complete resolution to medical treatment after 5 months.

Conclusion

IGM is a benign disease and the awareness of this rare entity prevents delays in diagnosis and unnecessary treatment. Our
case highlighted that IGM is a poorly understood disease that often evades to diagnosis. Although the etiology of IGM is
unknown, it seems that IGM is an autoimmune disease of the breast. Now, with several cases of concomitant IGM and
erythema nodosum reported, dermatologists should be aware that erythema nodosum can be one of the presenting signs
of IGM since the two conditions appear to be associated. In the diagnostic workup, other granulomatous diseases should
be ruled out. Sarcoidosis and tuberculosis were the most frequent diagnosis in the association of IGM and erythema
nodosum. The particularity of our case lies in the fortuitous discovery of an infection with SARS-CoV-2. We presented
a case of IGM associated with erythema nodosum as an interesting possible sequela of SARS-CoV-2 infection. Chronic
granulomatous disease associated with SARS-CoV-2 infection, is it a coincidence? As the mechanisms underlying this
association are poorly understood, further studies and longer follow-ups are needed to confirm the link between SARS-
CoV-2 and the occurrence of IGM.
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