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This case report presents the clinical course, diagnosis, and treatment of a 52-year-old woman presenting
with progressive right unilateral breast pain. Initial concern for malignancy was raised; however, further
investigations yielded inconclusive results. Ultimately, Corynebacterium Bovis was identified as the
underlying pathogen responsible for granulomatous mastitis. This case underscores the significance of
maintaining a broad range of differential diagnoses for breast pain and highlights the necessity for thorough

\clinical and imaging assessments to support appropriate management strategies. )

Introduction

Mastitis poses a clinical challenge due to its varied pathophysiological manifestations, often only lea-
ding to a diagnosis after ruling out more severe causes. Granulomatous Mastitis (GM), a relatively uncom-
mon form of mastitis, predominantly affects middle-aged women [1]. Despite its clinical significance, the
pathogenesis of GM remains incompletely understood, resulting in a lack of consensus regarding both its
underlying pathophysiological mechanisms and standardized treatment approaches. Patients typically
present with nonspecific symptoms, often initially managed as conventional non-lactational mastitis or
malignancy. However, when standard antibiotic regimens fail, chronic inflammation ensues. This inflam-
mation often results in fistula formation and abscess formation [2]. Diagnostic imaging often fails to defi-
nitively distinguish GM from malignancy, further complicating the diagnostic process [3]. This case study
delves into the diagnostic odyssey of a patient experiencing persistent unilateral breast pain, ultimately
attributed to cystic mastitis caused by a rare opportunistic pathogen.

Case Presentation

In August 2023, a 52-year-old menopausal woman Mrs. D, presented at the emergency department
with complaints of extreme localized pain in her left breast. She described the pain as a unbearable conti-
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nuous, dull ache, aggravated by touch and palpation. Mrs. D denied experiencing any nipple discharge,
changes in skin appearance, or other associated symptoms. Her medical history showed no noteworthy
past illnesses, trauma, recent lactation, or hormonal therapy. Although she had been in contact with pa-

tients with tuberculosis in the preceding months, she had not experienced any symptoms herself.

During the initial physical examination in August, extreme tenderness and hardening were obser-
ved in the lateral area of the right breast, with no palpable masses, enlarged lymph nodes in the armpit, or
changes in the skin. An ultrasound revealed a diffuse inflammatory process behind the nipple, along with
the presence of one cyst and one fluid collection. Both Fine Needle (FNB) and core biopsies were performed

by a radiologist. No lymph node enlargement was reported (Figure 1).
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Figure 1: Ultrasound of the right breast showing the presence of a cyst and fluid collection
along diffuse retroareolar inflammation. No lymph node enlargement was reported.
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Intravenous penicillin antibiotics were initiated to address the abscess and observe evaluation. Des-
pite 24 hours of observation showing no symptom improvement, the patient underwent abscess drainage
in the operating room. However, only a minimal fluid collection could be drained, and pain persisted after
the procedure. She was discharged the following day with oral amoxicillin clavulanic acid 875 mg/125 mg
for a fourteen-day course and instructed in local wound care. Results from the biopsy specimens indicated
inflammation in all biopsies, ruling out characteristics of carcinomatous mastitis. Microbiologyresults of
the biopsy showed Corynebacterium bovis (low count), which was initially interpreted as contamination.
Therefore, no further antimicrobial susceptibility testing was performed. Routine follow-up appointments
were scheduled, where clinical exam showed more suspicious findings for malignancy. In late November,
after three months of persistent symptoms, an MRI scan revealed a retroareolar BI-RADS 5 lesion with mul-
tiple nodular components (Figure 2). Subsequent biopsies were taken for pathological and microbiological
testing, but again showed inflammation without evidence of malignancy. Corticosteroid therapy was ini-
tiated for non-infectious granulomatous mastitis; however, after three weeks with no improvement along
with slight exacerbation of skin induration and retraction, alternative treatment approaches were conside-

red.
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Figure 2: MRI-scan of the breast showing a retroareolar Figure 3: Presentation patient’s breast in November with
BI-RADS 5 lesion with multiple nodular components. nipple retraction and induration of the breast.
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Figure 4: Peroperative image after cutting the lesion in half with visable cystic abcedation.

Due to the persistent symptoms of extreme discomfort and lack of improvement with prior treat-
ment, the patient’s case was discussed during the oncological multidisciplinary team discussion. Vacuum-
assisted core needle biopies were performed for microbiological examination to exclude tuberculosis. The
patient underwent a PET scan to rule out malignancy, given the expected disparity in metabolic activity

between tumor and abscess/inflammation.

The targeted biopsies did not reveal tuberculosis but once again detected Corynebacterium bovis
in microbiological culture (few colonies). Antibiotic sensitivity testing demonstrated intermediate resis-
tance to benzylpenicillin and ciprofloxacin, while exhibiting susceptibility to clindamycin and doxycycline.
Consequently, the patient commenced oral doxycycline 2x100 mg therapy for a duration of three weeks. A
follow-up PET scan conducted three weeks later indicated three hypercaptating lesions, raising significant

suspicion for malignancy, along with reactive axillary lymph nodes secondary to inflammation.

This discordance between bacterial presence and hypercaptating lesions in diagnostic findings ul-
timately prompted a mutual decision between the medical team and the patient to proceed with mastec-
tomy in January 2024. Peroperative images were taken of the lesions and were suspect for an necrotising/

cystic process (Figure 4). Subsequent histopathological analysis confirmed the diagnosis of cystic mastitis
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without evidence of malignancy. Remnants of Corynebacterium were identified within multiple of the cysts
(Figure 5).
K

~

Figure 5: Micro-abscesses and 1nflammatory foci with tissue necrosis, multinucleated giant cells due to phagocytosis and
\\plasma cells. Gram staining showed remnants of bacteria (consistent with Corynebacteria) in multiple cysts. )

The patient’s postoperative recovery was unremarkable with significant improvement of symptoms.

As a result, there has been an improvement in her overall quality of life. She was offered a referral to the

plastic surgery department for reconstruction of her breast in the future.
Discussion

This case highlights the significance of employing a systematic approach in the evaluation of breast
pain, encompassing both common and rare etiologies. While malignancy typically remains a primary consi-
deration and may initially manifest as mastitis, the differential diagnosis should also encompass less com-
mon pathogens such as tuberculosis or other infectious agents. This is particularly important in the ab-
sence of overtly alarming clinical features. Corticosteroids were initiated to manage Granulomatous Masti-
tis (GM), based on the pathophysiological rationale of suppressing granuloma formation by inhibiting the
production of inflammatory cytokines such as TNF-a and IFN-y. This therapeutic approach is analogous to
its application in other non-infectious granulomatous disorders like sarcoidosis. However, this therapeutic

rationale suggests that GM may not be solely attributable to infectious origins.

The ethical dilemma at hand involves balancing the risks and benefits of prolonged antibiotic treat-
ment versus surgical intervention (mastectomy) based on suspicion of malignancy that ultimately proves
to be non-malignant. On one hand, delaying surgical intervention in favor of antibiotic therapy poses the
risk of allowing potential malignancy to progress if present, potentially impacting prognosis and treatment
outcomes. On the other hand, opting for mastectomy based on suspicion alone carries the risk of subjecting
the patient to an invasive procedure with inherent physical and psychological consequences, especially if
malignancy is ultimately ruled out postoperatively. This dilemma underscores the importance of judicious
clinical decision-making, weighing the available diagnostic evidence, patient preferences, and potential
risks associated with each course of action to ensure the best possible outcome for the patient. In our case,

extreme discomfort and pain were leading us in the direction of a mastectomy.
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Contrary to previous beliefs, a significant observation by Taylor et al. in 2003 revealed a frequent
presence of Gram-positive bacilli within the granulomas of women diagnosed with Granulomatous Mastitis
(GM). Notably, Corynebacterium Kroppenstedii was isolated in 44% of cases within the observed case series.
This finding prompted the assertion that despite being commonly regarded as contaminants, corynebacte-

ria are likely genuine pathogens when isolated from breast tissue [4-6].

Corynebacterium bovis (CB), a gram-positive pathogen recognized for causing mastitis in cattle, was
previously presumed to rarely instigate infections in humans [7]. However, subsequent studies have in-
creasingly implicated CB in human infections, such as brain infections, autologous fat grafting infections,
eye infections and granulomatous mastitis [8-10]. Nonetheless, achieving consistent isolation remains
challenging due to the prolonged incubation periods or specialized growth media required for certain Co-

rynebacterium spp.

When contemplating antibiotic therapy for Corynebacterium (CB) infections, penicillin and other
beta-lactam antibiotics are frequently efficacious. However, in our case, CB exhibited susceptibility to ben-
zylpenicillin (susceptibile, increased exposure) and doxycycline (susceptible). Despite antibiotic treat-
ment, the patient’s symptoms persisted. This may be attributed, as noted in other studies, to the necessity
for prolonged administration of lipophilic antibiotics to achieve optimal outcomes and enhanced tissue
penetration [11,12].

Corynebacterium spp. typically inhabit lipid-filled vacuoles within the granuloma rather than the
surrounding inflamed tissue [2].In our case, an extended course of antibiotics was not recommended due
to the suspicion raised by the PET-scan, which required prompt initiation of malignancy treatment. Conse-
quently, in collaboration with the patient, the breast surgeons elected for mastectomy given her compro-
mised quality of life due to persistent right breast pain and suspected underlying malignancy. Tissue ex-
panders were deferred during mastectomy to mitigate the risk of implant-related infection. Subsequent
reconstruction of the breast will be planned in a staged manner, and not immediate as described by Hladik
et al. (2011) to avoid infection of the operated area [13].

If there is suspicion of a microbiological cause of GM or if it cannot be definitively ruled out, Williams
et al. (2021) outlined a methodology for assessing and managing infectious agents, particularly targeting
Corynebacterium spp. This approach entails: 1) seeking species-level identification of Corynebacterium spp.
either through culture isolation or Polymerase Chain Reaction (PCR), 2) employing lipophilic antibiotics
or higher doses of non-lipophilic antibiotics to enhance tissue penetration, 3) advocating for prolonged
medical treatment due to the inhibitory effect of granuloma structure and function on antibiotic efficacy,
4) considering adjunctive glucocorticoid therapy for cases resistant to conventional treatment, and 5) re-
commending surgical intervention in the presence of drainable lesions or for symptomatic relief as needed
[2,14].

Additional studies are required to comprehensively assess the involvement of corynebacteria in

Granulomatous Mastitis (GM).
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Although Corynebacteria are frequent skin colonizers, their presence in breast tissue should be in-
terpreted as truly pathogenic in the diagnostic work-up of granulomatous mastitis. To our knowledge, this
is the first case of granulomatous mastitis caused by the Corynebacteria species C. bovis. In the presented
case, a treatment course of three weeks with a lipophilic antibiotic was not sufficient to eliminate bacteria
within the lipid-filled spaces. It is uncertain whether a longer antibiotic treatment duration could have pre-
vented the mastectomy in this patient. Further research is necessary to determine how long the antibiotic

(and corticosteroid) treatment should last before a potential effect on inflammation can be expected.

Declaration of artificial intelligence technologies in the writing process: During the prepara-
tion of this work, the authors used ChatGPT (OpenAl, San Francisco, California, USA, https://chat.openai.

com/).
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