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Abstract
BACKGROUND

Granulomatous mastitis (GM) an inflammatory disease of the breast that usually affects

women of childbearing age, occurs very rarely in males.

éASE SUMMARY

We present a case study of a 50-year-old male patient with GM. The patient developed a
breast lump following the cleaning of a previously embedded dirt-filled nipple. While an
initial improvement was noted with antibiotic therapy, a recurrence occurred a year later,
showing resistance to the previously effective antibiotics. Subsequently, the lesion was

excised. The histopathological examination confirmed the diagnosis of GM.

CONCLUSION

GM should be considered a possible diagnosis of male breast masses.
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Core Tip: We present the case of a 50-year-old male whose breast lump was excised,
confirming the diagnosis of granulomatous mastitis (GM), which occurs in males is very
rare. Hormonal imbalances, autoimmunity, and bacterial infections may be associated
with GM, for males, hormonal imbalances are most common. A standardized treatment
protocol for GM is yet to be established. Male breast cancer and other diseases that cause

breast granulomatous should be considered in the differential diagnosis.




INTRODUCTION

Granulomatous mastitis (GM) is classified into two primary types based on its causative
factors: secondary GM and idiopathic granulomatous mastitis (IGM), with the latter,
alternatively referred to as granulomatous lobular mastitis (GLM) because of its
pathological characteristics. GLM is defined as an inflammatory response within the
breast tisale marked by the formation of non-caseous granulomas in the mammary
lobules, in combination with localized infiltrates of multi-nucleated giant cells,
epithelioid histiocytes, lymphocytes, and plasma cells. Sometimes it is accompanied by
micro-abscess formation and neutrophil infiltrationl1l.

The clinical features include breast mass with or without pain in the early stage. It
subsequently spreads to the areola from the periphery of the breast with swelling,
warmth, pain, and nipple retraction, and may include nipple discharge, as well as axillary
lymphadenopathy. In more severe instances, abscesses could arise and eventually lead to
sinus tracts, fistula, or ulcerated lesions with prolonged healing time. The
ultrasonographic and magnetic resonance imaging findings lack specificity and are easily
confused with breast cancer, thus requiring a pathological diagnosis for confirmation!!-4,

GLM is predominantly observed in women in the reproductive age range, and the
mean age of onset is approximately 35 years!, rarely occurring in pregnant and lactating
women, and even more rarely in menl?l. GLM is primarily prevalent in Asia, the
Mediterranean region, and the Middle East including countries such as Turkey, China,
and Korea. It mainly affects Hispanic patients in the United States and is less reported in
European countriesl®7l. The overall recurrence rate among patients was found to be
17.18%]81.

The etiology remains unclear but potential associations may include autoimmune
conditions, bacterial infections, use of oral contraceptives or psychotropic drugs,
hyperprolactinemia, smoking habits[?10l, and alphal-antitrypsin (AAT) deficiency. AAT
coded by SERPINAL, is a plasma protease inhibitor that is released into the bloodstream
to protect tissues, andﬁs circulating levels are elevated during inflammation, infection,

and late pregnancy!''l. Pregnancy (91.4%) and breastfeeding (83.6%) were found to be the




main underlying factors for the diseasel8l. Diabetes mellitus type 2 and obesity may also
be related to GMI5L.

Secondary GM is typically observed after the manifestation of a specific disease,
including tuberculosis, bacterial infections, parasitic invasions, foreign body granulomas,
nodular diseases, and immunological disorders. Regardless of the type, this condition is

rare in men.

CASE PRESENTATION

Chief complaints
The patient, a 50-year-old male, sought medical attention due to a painful lump in his

right breast accompanied by erythema and edema.

History of present illness

He informed his physician that the lump had initially formed about a year back,
following the removal of dirt embedded within his sunken nipple during a shower. He
subsequently received treatment after aspiration of pus with intravenous penicillin,
following which the erythema and swelling gradually resolved. However, two weeks
prior to his current visit, the patient noticed the painful lump in the right breast again
without an identifiable trigger. The breast lump was not associated with extra-mammary
manifestations such as fever, arthralgia, or erythema nodosum of the lower extremities.
The patient received intravenous antibiotics for four days and oral anti-inflammatory
medications for six days at the hospital; however, the lump persisted.

History of past illness

The medical history of the patient revealed no instances of breast trauma, tuberculosis,
or connective tissue disease. The patient had a history of untreated hepatitis B infection.
Noteworthy lifestyle habits included smoking (one pack of cigarettes a day) and

occasional alcohol consumption.




Personal and family history

The patient denied any family history of malignant tumours.

Physical examination
Upon physical examination, the right breast mass measured approximately 8 cm x 6 cm,
with erythematous and edematous skin. No evidence of abscess, ulceration, or fistula

formation was observed.

Laboratory examinations

A comprehensive preoperative evaluation was performed before surgery treatment,
which included routine blood tests, assessmepts of C-reactive protein, blood
sedimentation rate, coagulation profile, liver, renal, and thyroid functions, screening for
infectious diseases (including hepatitis B and C, syphilis, and human immunodeficiency
virus), immunological markers (including IgG, IgA, IgM, IgE, IgE2, 1gG4, complement 3,
complement 4), and rheumatological mark(ﬁs (including rheumatoid factor, anti-
streptococcal hemolysin O, transferrin, immunoglobulin kappa light chain,
immunoglobulin lambda light chain, kappa/lambda ratio). These tests confirmed active
hepatitis B virus replication, normal liver function. Ultrasonography of the liver revealed
fatty liver. Notably, the IgE levels were significantly elevated (207.00 IU/mL (reference
range 0-100 IU/mL). His progesterone levels were also slightly elevated (0.9 nmol/L

(0.159-0.474), whereas estrogen and testosterone levels were within the normal range

(Table 1).

Imaging examinations

Ultrasound examination revealed a 42 mm X 25 mm heterogeneous echogenic mass
located laterally in the right breast. The mass had an ill-defined border and irregular
morphology with visible blood flow signals indicating inflammatory changes.

FINAL DIAGNOSIS




The patient was eventually diagnosed with GM.

TREATMENT

The patient received oral and topical Chinese herbal medicines. After ten days, the lump
developed into a suppurative ulcer. The lump size reduced after one month, although
some exudates persisted. Ultrasound evaluation after two months (Figure 1) revealed a
25 mm X 13 mm hypoechoic nodule adjacent to the nipple, leading to the decision to
proceed with surgery.

Surgery was performed (Figure 2), and intraoperative examination revealed a
subareolar lesion invading the nipple. The lesion characteristically had ill-defined
borders, lacked a distinct capsule, and contained a reddish-brown necrotic substance. A
toothpaste-like discharge was observed in the surrounding ducts, and a partially visible
dark brown discharge was observed.

The lesion, along with the surrounding glandular tissue, measuring approximately
5.0 cm x 4.0 cm was excised. The specimen was sent to the pathology department. The
excised upper lateral and medial glandular tissues from the right breast were aligned
with a skin flap and filled into the remaining cavity. Careful hemostasis was performed
around the wound margin until no active bleeding was observed. The incision was
sutured layer-by-layer, the inverted nipple was everted, and a purse-string suture was
applied. The skin was sutured with interrupted stitches using 4-0 absorbable sutures
(Johnson & Johnson).

gical specimens were fixed in a 10% neutral formaldehyde solution. Sections,
each 4 pm thick, were prepared from paraffin-embedded tissues and were then affixed
onto glass slides treated with 3-aminopropyltriethoxysilane. Hematoxylin and eosin and
Gram staining were performed and immunohistochemistry was conducted using the
EnVision two-step method. The prepared samples were subsequently examined by two
experienced pathologists.

Macroscopic examination revealed the presence of a tissue displaying a grayish-

yellowish hue with local grayish-red segments measuring 45 mm x 35 mm X 15 mm




situated in the retro-areolar area of the rigﬁbreast. Pathological investigation revealed a
poorly formed non-caseating granuloma surrounded by epithelioid cells, lymphocytes,
plasma cells, neutrophils, and multinucleate giant cells (Figure 3A). Parts of the
granuloma were centered in a vacuolated space rimmed by neutrophils and surrounded
by acute and chronic inflammatory cells (Figure 3B and C). No bacteria were identified
by Gram staining. Immunohistochemical analysis revealed the presence of Ki-67
(approximately 15% positive within the granuloma area), CD20 (+), CD4 (+), IgG (+),
IgG4 (+), CD3 (+), CD8 (+), CD1a (+), S-100 (+), and Syn (II).

OUTCOME AND FOLLOW-UP

Post-operative follow-up at three months revealed that the surgical incision healed
satisfactorily (Figure 4). Ultrasound of the right breast displayed a 19.8 mm x 10.6 mm
hypoechoic region characterized by ill-defined borders and irregular morphology.
Hyperechoic regions, each measuring 18 mm x 10 mm in the right axilla and 17 mm x 9
mm in the left axilla, were detected along with the lymphatic portals. No significant
lymph node enlargement was observed in the bilateral axillae or the supraclavicular

areas.

DISCUSSION

One of the diagnostic challenges in this case was identifying a clear trigger for the onset
of the disease, namely the cleaning of the dirty nipples. Given the patient's inverted
nipples and ducts filled with secretions, these areas could easily become fertile
environments for bacterial growth after immersion in water, which may explain the
initial efficacy of the antibiotics. However, without pathological findings, bacterial
cultures, or molecular tests, it was impossible to ascertain whether a bacterial infection
was present when the patient first discovered the lump. Even assuming an initial
bacterial infection, it is challenging to explain the reappearance of the mass a year later
in the absence of any identifiable causal factor, failure of antibiotic treatment to resolve

the inflammation, and negative Gram staining of the surgical specimen. These elements




prompted the decision to diagnose pathologically (as GM) rather than etiologically (as
IGM).

Literature on GM in males, parti rly GLM, is limited. The characteristic
microscopic pathology of GLM reveals non-caseating granulomatous inflammation,
composed predominantly of epithelioid histiocytes and associated inflammatory cell
infiltration, including lymphocytes, plasma cells, granulocytes, and occasionally multi-
nucleated giant cells2l. Accompanying phenomena include microabscesses and fat
necrosis. This condition is typically observed in nonlactating women of reproductive age
and is infrequently present during breastfeeding or pregnancy.

The rarity of GLM in males can be attributed to the distinctive diagnostic
requirement for GLM, wherein non-caseating granulomas predominantly occur in the
breast lobules and may involve the ducts. However, the male breast tissue predominantly
comprises fat and stroma, with a paucity of ducts, and lacks lobular structures. In the case
under review, despite ultrasound revealing a glandular thickness of approximately 2 cm
near the mass, the absence of evidence of lobular presence in the histopathological
findings led us to finalize the diagnosis of GM.

Hormonal imbalances, especially hyperprolactinemia and relative or absolute
elevations in estrogen levels (increased effective estradiol/testosterone ratio), could
potentially contribute to the development of GM in men. Previous reports have
associated male patients with GM with concurrent gynecomastia and
hyperprolactinemia, along with other sex hormone abnormalities'314. A case report by
Sam et all’5] documented a male-to-female transgender patient presenting with bilateral
palpable breast masses after six years of estrogen and anti-androgen (spironolactone)
therapy. Ultrasound evaluation and pathological examination of the surgically removed
right breast mass confirmed GM. Additionally, there are repoés where patients show no
hormonal abnormalities or gynecomastial'6-18]. Sahin et all'¥l presented a case of a male
patient with superficial high-grade bladder cancer who developed IGM following
intravesical Bacillus Calmette Guerin treatment. Kawashima et all20] reported the case of

a 63-year-old male patient with history of chemotherapy for follicular lymphoma. He was




treated with six cycles rituximab in combination with bendamustine, followed by

rituximab for 2 years as maintenance therapy. The patient also received lenalidomide
and rituximab for recurrence of the lymphoma. However, it is not clear exactly what role
these treatments play in the development of GM.

Increased estrogen levels or heightened estrogen sensitivity in the mammary glands
can stimulate the growth of male breast ducts and follicles!'>l. Elevated estrogen levels
are frequently observed in endocrine disorders such as obesity, hypogonadism, adrenal
disease, thyroid disease, and diabetes mellitus, and in non-endocrine diseases such as
liver cirrhosis, renal failure, and lung tumorsi2ll. Additionally, certain medications such
as gonadotropins and psychotropic drugs can elevate estrogen levels by triggering
endocrine dysfunction or by binding to estrogen receptors??l. Considering our patient's
history of hepatitis B infection, it is worth noting that individuals with cirrhosis have an
impaired ability to inactivate estrogen, potentially promoting GM development, in
addition to gynecomastia. However, in our case, the patient did not display abnormal
liver function or ultrasound findings apart from elevated progesterone levels.
Consequently, the GM cannot be attributed to hormonal imbalance in this case.

Autoimmunity may play a significant role in granuloma formation. Some patients
with GLM display associated nodular erythema of the lower extremities, which often
responds favorably to immunomodulators such as corticosteroids and methotrexate
(MTX). GLM is considered to be an immune response and a local type IV hypersensitivity
reaction triggered by retained milk after childbirth, or a series of immune responses
triggered by bacterial infection. However, the precise immune-mediated mechanisms
necessitate further elucidation323.

Currently, Corynebacterium, specifically C. kroppenstedtii, is considered to be closely
associated with GLM. Corynebacterium is a lipophilic Gram-poﬁﬁve bacterium often
found in a fenestrated or "handkerchief-like" arrangement in central lipid vacuoles
encircled by neutrophils and an outer cuff of epithelioid histiocytes(2+25]. GM with these
pathological features is referred to as cystic neutrophilic GM. A multicenter clinical

database study identified cigarette smoke exposure and positive cultures of C.




kroppenstedtii in pus/ tissue as two independent factors contributing to the recurrence of
IGMI21. Nevertheless, the specific mechanisms underlying Corynebacterium-induced
granulomatous inflammation remain unclar. Other potential therapeutic agents include
mixed bacterial infections. Bacteria such as Pseudomonas oleovorans, human
gammaherpesvirus 4, Acinetobacter baumannii, and Tepidiphilus thermophilus have also
been cultured in tissues from GLMI?7].

In addition to observation and surgical intervention (excision and drainage), GM can
be managed using antibiotics, corticosteroids, immunosuppressants (such as MTX)=28],
and traditional Chinese medicinel?’l. However, a standardized treatment protocol is yet
to be established, and the condition is prone to recurrence. Due to the lipophilic
properties of Corynebacterium, lipophilic antibiotics may be more effective in controlling
bactericidal activity within the tissue. Identification of bacterial cultures and
antimicrobial susceptibility testing can help in the selection of suitable non-penicillin
antibiotics, such as clindamycin or vancomycin[3031l. Corticosteroids are frequently used
to decrease lesion size during the acute phase, whereas immunosuppressants are used in
resistant cases, both of which require monitoring for potential adverse reactions.
traditional Chinese medicine is primarily used in China to manage GLM, especially in
patients unresponsive to antibiotics and steroids. Oral and topical herbs are used to
shrink lesions and alleviate the symptoms of redness, swelling, and pain, followed by
surgical excision to eliminate lesions and minimize the likelihood of recurrencel32.

Once gynecomastia is excluded in male breast lumps, the primary concern in the
differential diagnosis becomes male breast cancer, for which surgery is the preferred
treatment. Establishing whether the mass is benign or malignant is crucial bause breast
cancer in men often manifests subtly, resulting in delayed diagnosis and an advanced
stage of the disease at presentation(®l. It is essential to differentiate breast granulomas
from other conditions that present with features similar to it.

The key pathogens capable of causing granulomatous diseases of the breast include
bacteria, fungi, and parasites. Granulomas in mammary tuberculosis are often irregularly

distributed, predominantly involve the ducts, and typically exhibit caseous necrosis and




Langhans giant cells®l. A history of tuberculosis, a positive Ziehl-Neelsen stain, and a
positive culture can assist in the diagnosis. Fungal identification can be differentiated by
silver or Periodic Acid-Schiff staining.

Systemic immune diseases such as Wegener's granulomatosis(?*], nodular diseasel3¢],
and IgG4-associated diseasesl?! canalso involve the breast. Although systemic symptoms
usually precede breast symptoms, breast involvement can occasionally be the initial

symptom.

CONCLUSIC E

In summary, we present a rare case of male GM in which the mass initially reduced
following antibiotic treatment, but recurred a year later, with antibiotics proving
ineffective. A combined approach was found to be beneficial, and the lesion was
ultimately removed surgically following herbal treatment. No recurrence was observed
at the 12-mo follow-up. GM is exceedingly rare in men, and its pathogenesis requires
further investigation. Other diseases causing breast granulomas and breast cancer should

be considered in the differential diagnosis.
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