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Abstract. Granulomatous mastitis (GM) is a rare chronic 
inflammatory disease of the breast, often mistaken for malig-
nancy. The present study describes the case of a patient with 
GM associated with erythema nodosum (EN). A 37‑year‑old 
female patient presented with a 2‑month history of a painful 
mass in the left breast, accompanied by bilateral skin lesions 
on the lower limbs. A physical examination revealed a tender 
breast mass (3 cm in size) and multiple erythematous subcuta-
neous nodules on the lower limbs. Laboratory tests revealed an 
elevated white blood cell count and hypochromic microcytic 
anemia. A breast ultrasonography demonstrated a hypoechoic 
mass in the left breast. Core needle biopsy revealed non‑case-
ating granulomas consistent with GM. The final diagnosis was 
GM associated with EN. Treatment with prednisolone and 
colchicine led to the resolution of symptoms within 4 weeks. 
In addition, a brief literature review identified six studies 
reporting cases of GM with EN, all of which occurred in 
female patients aged 16 to 42 years. Of note, three cases had 
lesions in the right breast. Common presentations included 
breast pain, swelling and EN with systemic symptoms such 
as arthralgia. Histopathological analyses consistently showed 
granulomatous inflammation with negative cultures. Treatment 
primarily involved the use of corticosteroids, resulting in 
significant improvement or resolution. In general, an accurate 
diagnosis of GM is crucial to prevent unnecessary interven-
tions. Management with corticosteroids can lead to favorable 
outcomes. Understanding systemic associations, such as EN, is 
vital for comprehensive patient care.

Introduction

Granulomatous mastitis (GM) is a rare, benign, chronic 
inf lammatory breast disease  (1). It is characterized 
histologically by lymphocytes, plasma cells, epithelioid 
histiocytes, and multinucleated giant cells, with the forma-
tion of non‑caseating granulomas and abscesses (2,3). Its 
incidence is estimated at 2.4  cases per 100,000  females 
in the USA. GM is most commonly observed in premeno-
pausal women during or after pregnancy, though it can also 
occur in nulliparous women. Reported cases span a wide 
age range, from as young as 11 years to patients in their 60s, 
70s and even 80s (2,4,5). 

GM is generally divided into two etiological types: 
Idiopathic and secondary. Idiopathic GM has no clearly 
identified cause, although an autoimmune mechanism is 
strongly suggested, given its favorable response to corti-
costeroids and its links with other autoimmune conditions. 
Secondary GM, on the other hand, arises from specific 
underlying factors, including infectious agents, such as 
Mycobacterium tuberculosis, fungi, parasites, or bacteria, 
as well as systemic illnesses such as sarcoidosis and granu-
lomatosis with polyangiitis (6,7).

The clinical diagnosis of GM requires careful evaluation, 
as it can be easily mistaken for other conditions, such as 
non‑puerperal mastitis, breast abscess, or, more commonly, 
carcinoma (8). GM may also be associated with systemic 
manifestations, including erythema nodosum (EN), which 
is the most common form of panniculitis, an inflammatory 
disorder of the subcutaneous fat characterized by erythem-
atous, tender nodules that typically appear on the anterior 
aspect of the lower extremities. It has been linked to auto-
immune conditions, such as sarcoidosis and inflammatory 
bowel disease (9,10). However, the coexistence of GM and 
EN is exceedingly rare, with only limited documentation 
in the literature regarding clinical features and therapeutic 
approaches (11). Given this rarity, the present case report 
aimed to add to the available evidence by describing a 
patient with concurrent GM and EN. The present case report 
follows the CaReL guidelines, and all cited references were 
reviewed for eligibility and relevance (12,13).
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Case report

Patient information. A 37‑year‑old female patient presented 
to Smart Health Tower (Sulaymaniyah, Iraq) with a 2‑month 
history of a painful left breast mass, accompanied by painful 
bilateral skin lesions on the lower limbs. She was a non‑smoker 
with no prior medical or surgical history and no significant 
family medical history. The patient had 6 children, with a 
cumulative lactational history of ~12 years

Clinical findings. A physical examination revealed a tender 
mass in the left breast, accompanied by multiple tender, 
erythematous subcutaneous nodules on the lower legs, thighs, 
and, to a lesser extent, the buttocks (Fig. 1).

Diagnostic approach. Laboratory investigations revealed 
leukocytosis and hypochromic microcytic anemia. The 
anti‑streptolysin O (ASO) titer and chest X‑ray findings were 
within normal limits, and the interferon‑gamma release assay 
(IGRA) result was negative (Table I). A breast ultrasonography 
(US) was performed, followed by a core biopsy to establish 
the diagnosis. A histopathological examination (HPE) 
was performed by the laboratory, as follows: The sections 
(5‑µm‑thick) were paraffin‑embedded and fixed with 10% 
neutral‑buffered formalin at room temperature for 24 h. They 
were then stained with hematoxylin and eosin (H&E; Bio 
Optica Co.) for 1‑2 min at room temperature. The sections were 
then examined under a light microscope (Leica Microsystems 
GmbH). The HPE revealed non‑caseating granulomas with 
epithelioid cells and multinucleated giant cells, consistent with 
GM. Based on the clinical and histological correlation, GM 
was identified as the underlying cause of EN (Fig. 2).

Therapeutic interventions. The patient was commenced on 
prednisolone 30 mg orally once daily and colchicine 0.5 mg 
twice daily, resulting in the complete resolution of EN within 
4 weeks.

Follow‑up. At the 7‑month follow‑up, the patient exhibited a 
complete clinical improvement, with full resolution of the EN 
lesions.

Discussion

In 1972, Kessler and Wolloch (14) described the first case of 
GM, emphasizing that its clinical features can closely resemble 
those of breast cancer. Such features include palpable masses, 
breast pain, swelling, skin alterations, abscess formation, 
ulceration, sinus tract or fistula development in advanced or 
chronic cases, and, at times, accompanying axillary lymph-
adenopathy (2,14). GM is considered to develop following 
injury to the breast ductal epithelium. Such damage permits 
luminal secretions to leak into the surrounding lobular 
connective tissue, initiating a localized inflammatory reaction. 
This process attracts lymphocytes and macrophages to the 
site, ultimately leading to a granulomatous inflammatory 
response (6).

The exact etiology of GM remains unclear; however, 
multiple mechanisms have been proposed, suggesting a 
multifactorial origin. Autoimmunity is considered the most 

accepted hypothesis, supported by the favorable response to 
corticosteroids and other immunosuppressive therapies, as 
well as the frequent association with systemic manifestations 
such as EN and arthritis (15). Hormonal influences appear 
significant, as GM occurs predominantly in women of repro-
ductive age, particularly during the postpartum period, and 
has been linked to factors, such as pregnancy, breastfeeding, 
oral contraceptive use and hyperprolactinemia. A potential 
genetic predisposition has also been suggested, with certain 
human leukocyte antigen (HLA) types, including HLA‑A*10, 
HLA‑A*2403, HLA‑B*18 and HLA‑DR*17, found more 
commonly in affected individuals (15). Environmental and 
infectious triggers, including Corynebacterium species and 
other microbiological agents, have also been implicated. 
Overall, GM appears to result from a complex interaction of 
autoimmune, hormonal, genetic and environmental factors 
rather than a single underlying cause (15).

EN is a frequently encountered condition in rheumatology, 
characterized as an inflammatory process of the subcutaneous 
tissue. It typically presents with the acute onset of tender, 
erythematous nodules or plaques ranging from 1 to 6 cm in 
diameter (16). The lesions most often appear in a bilateral 
and symmetrical distribution, predominantly involving the 
pretibial regions of the lower extremities, though they may 
also extend to the ankles, thighs and forearms (17). In line with 
these observations, both the present case report and the study 
by Alungal et al (18) documented painful cutaneous lesions 
confined to the lower limbs.

In the present study, a literature review was also conducted 
to identify studies reporting GM associated with EN. The 
search was performed using Google Scholar with the key 
words ‘granulomatous mastitis’ and ‘erythema nodosum’, 
yielding six relevant reports (Table II) (1,16‑20). The associa-
tion between GM and EN was first described in 1987 (19). The 
documented patients ranged in age from 16 to 42 years, all 
of whom were female. Among the 6 cases, 3 cases involved 
lesions in the right breast.

Adams et al (19) described the case of a 24‑year‑old post-
partum female patient presenting with a painful left breast 
mass, florid EN on both legs and periarthritis. The initial 
clinical impression suggested carcinoma due to the breast 
mass and nipple retraction; however, the prominent cutaneous 
lesions and joint involvement indicated an inflammatory rather 
than malignant etiology (19). Similarly, Salesi et al (1) reported 
the case of a 23‑year‑old pregnant female who developed 
painful right breast swelling, arthritis and EN on both tibiae. 
Their case highlighted that systemic manifestations, such as 
arthritis and panniculitis, may precede or occur concurrently 
with breast symptoms, supporting a potential autoimmune or 
hypersensitivity component in idiopathic GM (1).

Other reports support this pattern. Alungal  et  al  (18) 
described the case of a 25‑year‑old female patient presenting 
with a breast mass, polyarthritis and EN, with nodules distrib-
uted on the shins and forearms. Bes et al (16) documented the 
cases of 2 female patients, aged 27 and 34 years, both of whom 
developed breast masses clinically suggestive of carcinoma, 
followed by EN on the lower legs. In these cases, EN developed 
either concurrently with or shortly after the breast lesion (16), as 
was also observed in the present case. Laor et al (20) extended 
the phenotype to a 16‑year‑old adolescent who presented with 
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breast swelling, polyarthritis, and EN on the shins and thighs, 
highlighting that the same constellation can occur even in 
younger age groups. Recently, Pesce et al (17) reported the 
case of a 42‑year‑old female patient whose presentation was 
initially indistinguishable from breast cancer. However, the 
incidental finding of bilateral EN on her legs shifted diagnostic 
suspicion toward idiopathic GM (17).

The diagnosis of GM is often challenging due to imaging 
modalities, such as US, mammography and magnetic reso-
nance imaging, which typically yield non‑specific findings, 
usually demonstrating only a mass, parenchymal distortion, 
or multifocal lesions. Consequently, HPE remains the defini-
tive diagnostic method, and the biopsy of any suspicious area 
is essential. Characteristic features of GM include chronic 
granulomatous inflammation with giant cells, leukocytes, 
epithelioid cells, and macrophages (21).

In the case presented herein, the diagnosis was established 
through a combination of histopathology and systematic 
exclusion of infectious and systemic causes, consistent with 
approaches reported in the literature. Clinical suspicion was 
raised by a unilateral painful breast mass accompanied by EN. 
A laboratory evaluation revealed leukocytosis and anemia, 
whereas ASO titers, chest radiography and IGRA were 

negative. The US identified a mass, prompting a core biopsy. 
Histopathological analysis demonstrated non‑caseating granu-
lomas composed of epithelioid histiocytes and multinucleated 
giant cells, without evidence of caseous necrosis or microor-
ganisms, confirming idiopathic GM as the underlying process. 
The diagnosis was further supported by the resolution of EN 
following immunomodulatory therapy.

In the case described in the study by Alungal et al (18), 
fine‑needle aspiration cytology demonstrated epithelioid 
cells, multinucleated giant cells and non‑caseating granu-
lomas. Specific stains for bacteria, fungi and acid‑fast bacilli 
were negative, and autoimmune serological analyses did 
not yield any notable findings, supporting a diagnosis of 
idiopathic GM (18). Bes et al  (16) emphasized the pitfalls 
of misdiagnosis: Of note, 1 patient was initially treated as 
having tuberculosis due to a misinterpreted histological 
analysis exhibiting necrosis. Upon reevaluation, the cultures 
were negative, and the presence of EN guided the recognition 
of idiopathic GM (16). Laor et al (20) performed a broader 
pediatric workup, including autoimmune serologies and 
ophthalmological examination for sarcoidosis, all of which 
yielded negative results. A histological analysis confirmed 
lobulocentric granulomas with microabscesses, establishing 

Figure 1. Multiple tender subcutaneous nodules on both legs. (Left panel) Anterior view of the right leg indicating several erythematous, ill‑defined subcuta-
neous nodules with overlying erythema. (Right panel) Closer view highlighting confluent nodules on the anteromedial surface with violaceous discoloration.

Figure 2. (A) Section of tissue core showing perilobular mixed inflammatory cell infiltration dark arrow). Hematoxylin and eosin staining; magnification, 
x4. (B) Another area demonstrating well‑formed epithelioid granulomas (black arrows) with multinucleated giant cells (blue arrow). Hematoxylin and eosin 
staining; magnification, x10.

https://www.spandidos-publications.com/10.3892/wasj.2025.402


AHMED et al:  GRANULOMATOUS MASTITIS WITH ERYTHEMA NODOSUM4

idiopathic GM in an adolescent (20). Pesce et al (17) high-
lighted the cancer‑mimicking nature of idiopathic GM on 
imaging, ultimately reaching the diagnosis through core 
biopsy demonstrating lobulocentric granulomatous inflam-
mation, after cultures and stains excluded infection.

The management of GM remains a subject of debate, 
perhaps attributed to its infrequent occurrence and the 
limited comprehension of its pathophysiology, as well as 
its prevalence among economically disadvantaged patients. 
Several therapy approaches have been documented, although 
their effectiveness has varied. The alternatives include 
careful waiting, surgical intervention, systemic cortico-
steroids and chemotherapeutic medicines. Corticosteroid 
administration has emerged as the most consistently effec-
tive intervention across published series. Alungal et al (18) 
reported the rapid remission of both breast and systemic 
manifestations following glucocorticoid therapy, while 
Bes et al (16) described the cases of 2 female patients with 
idiopathic GM‑associated EN who exhibited a marked 
improvement on corticosteroids after the misdiagnosis of 

tuberculosis was excluded. By contrast, Adams et al  (19) 
observed spontaneous regression with symptomatic manage-
ment, and Pesce et al  (17) described the case of a patient 
managed conservatively without corticosteroids in whom 
EN resolved spontaneously, suggesting a variable natural 
course. In the case in the present study, oral prednisolone 
combined with colchicine resulted in the complete resolution 
of both cutaneous and breast manifestations. The addition of 
colchicine, although less frequently reported in the literature, 
may be particularly rational given its efficacy in neutrophilic 
dermatoses, such as EN, as demonstrated by Salesi et al (1), 
who employed colchicine alongside steroids and azathioprine 
with favorable outcomes.

A limitation of the present case report is the unavailability 
of breast US images. Although the US was performed and its 
findings described, the absence of imaging documentation 
may limit the clarity and illustrative value of the case.

In conclusion, the accurate diagnosis of GM is essential 
to prevent unnecessary interventions. Management with 
corticosteroids can lead to favorable outcomes. Understanding 

Table I. Laboratory test results with reference ranges.

Test name	 Result	 Unit	 Normal range

Complete blood count			 
  White blood cell count	 12.5	 109/l	 4‑11
  Lymphocytes 	 2.0	 109/l	 1‑3.5
  Lymphocyte percentage	 16.3	 %	 15‑45
  Monocytes	 1.7	 109/l	 0.2‑1.5
  Monocyte percentage	 14.1	 %	 2‑15
  Granulocytes	 8.8	 109/l	 2‑7.5
  Granulocyte percentage 	 69.6	 %	 40‑80
  Red blood cell count	 4.34	 1012/l	 3.8‑5
  Hemoglobin	 11.0	 g/dl	 11.5‑15.5
  Hematocrit	 34.3	 %	 36‑46
  Mean corpuscular volume	 79.2	 fl	 80‑100
  Mean corpuscular hemoglobin	 25.5	 pg	 27‑32
  Mean corpuscular hemoglobin concentration	 32.2	 g/dl	 32‑36
  Red cell distribution width	 50.8	 fl	 30‑150
  Red cell distribution width percentage	 11.6	 %	 11‑99.9
  Platelet count	 413	 109/l	 150‑400
  Mean platelet volume	 8.5	 fL	 7‑11
  Platelet distribution width	 11.9	 fL	 0.1‑99.9
  Procalcitonin	 0.35	 %	 0.01‑9.99
  Ferritin, serum	 33.6	 Ng/ml	 13‑150
IGRAs‑QuantiFERONE(R)‑ TB Gold Plus			 
  Nil	 0.04	 IU/ml	
  TB1 minus Nil	 0.0	 IU/ml	
  TB2 minus Nil	 0.0	 IU/ml	
  Mitogen minus Nil	 8.91	 IU/ml	
Interpretation result	 Mycobacterium tuberculosis infection NOT likely
Anti‑streptolysin O	 56	 IU/ml	 0‑200

IGRAs, Interferon‑Gamma Release Assays; TB, tuberculosis; g/dl, grams per deciliter; fl, femtoliter; pg, picogram; ng/ml, nanograms per 
milliliter; IU/ml, international units per milliliter.
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systemic associations, such as EN, is vital for comprehensive 
patient care.
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