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Abstract
Granulomatous lobular mastitis is a rare inflammatory disease of the breast of unknown etiology. Most present as breast masses in women of child-bearing age. A 29 years old female presented with a swollen, firm and tender right breast, initially misdiagnosed as mastitis. Core needle biopsy revealed findings consistent with granulomatous lobular mastitis, and cultures were all negative for an infectious etiology. She was started on steroid therapy to which she initially responded well. A few weeks later she deteriorated and was found to have multiple breast abscesses. She underwent operative drainage and cultures grew Mycobacterium fortuitum. Granulomatous lobular mastitis is a rare inflammatory disease of the breast. The definitive diagnose entails a biopsy. Other causes of chronic or granulomatous mastitis should be ruled out, including atypical or rare bacteria such as Mycobacterium fortuitum. This is the first reported case of granulomatous mastitis secondary to Mycobacterium fortuitum. With pathologic confirmation of granulomatous mastitis, an infectious etiology must be ruled out. Atypical bacteria such as Mycobacterium fortuitum may not readily grow on cultures, as with our case. Medical management is appropriate, with surgical excision reserved for refractory cases or for drainage of abscesses. 
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Core tip: Granulomatous mastitis is a rare inflammatory disease of the breast, that often presents as a breast mass. The exact etiology is unkown. We report a rare presentation of this conditions arising in the right breast of a 29 years old female. The treatment if granulomatous mastitis is yet to be defined, but literature supports non operative management with steroids, with surgery reserved for failure of medical management. Failure of steroid therapy should raise the suspicion of an underlying misdiagnosed infectious etiology. If an infectious etiology is identified however, medical management with antibiotics remains the mainstay for treatment. 
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INTRODUCTION
Granulomatous lobular mastitis is a rare inflammatory disease of the breast[1]. Although it was first described in 1972[2] and has been a recognized disease for over 40 years, it remains an overall rare entity. The exact etiology remains unknown. The clinical presentation is often similar to that of breast cancer[1], with a unilateral breast mass being most common[2]. Pathologic findings include non-necrotizing granulomatous inflammation of the lobules[1,2]. 
Treatment is based on the suspected etiology. For idiopathic granulomatous mastitis, excision has been proposed by some[3], whereas medical management with repeated courses of steroid therapy has been proposed by others[1]. Published cases reveal opposing outcomes to different treatment algorithms and modalities. The optimal treatment of granulomatous lobular mastitis therefore remains complex and there is currently no standard of care for its management. In cases where an infection has been identified, the standard treatment remains antibiotic therapy.
CASE REPORT
We report the case of a 29 years old female eleven months postpartum, no longer breast feeding, who presented to her primary care provider with the complaint of a swollen and tender right breast, with a large area of firmness. She had no personal or family history of breast cancer, had no previous breast masses or biopsies, no previous breast surgeries, and had no history of chest radiation. Due to the degree of swelling and tenderness, a presumptive diagnosis of an infectious mastitis was made and the patient was prescribed a course of antibiotics. She subsequently failed to improve and was referred for a surgical evaluation. 

On examination she was found to have a visibly swollen right breast, tender to touch, and with a large approximately 10 by 10 cm firm mass in the superior and outer portion of the breast. An ultrasound was performed to rule out abscess formation or fluid collection as well as to further characterize the mass (Figure 1), which revealed a large irregular hypoechoic mass without any evidence of abscess or fluid collection. 
A core-needle biopsy was therefore performed to rule out breast cancer, as well as for cultures to definitively rule out an infectious mastitis. Cultures at this time were negative for bacterial, fungal, acid fast staining, or mycobacterial growth. Histologic evaluation of the biopsy revealed granulomatous inflammatory reaction centered on lobules, with granulomas composed of epithelioid histiocytes, Landerhans giant cells accompanied by lymphocytes, plasma cells and occasional eosinophils (Figures 2), consistent with granulomatous lobular mastitis. 
The patient was given a course of oral steroids starting with an initial Prednisone dose of 60 mg/d and tapering thereafter, and given a period of observation. Her condition began to improve after 2 wk on steroids, and on a 1 mo follow up she remained free of any symptoms.
She then presented approximately 3 wk later with recurrent redness and tenderness of the right breast. A repeat ultrasound in the office revealed multiple fluid collections within the breast. A diagnostic needle aspiration of one of the fluid collections was performed and revealed purulent fluid consistent with abscesses. The collections were therefore all aspirated and the patient given repeat antibiotics and observed. Cultures of this purulent fluid were once again all negative for any bacterial growth or for acid fast staining.
Her condition continued to deteriorate and the abscesses enlarged and increase in number. She therefore underwent operative incision and drainage of her multiple abscesses, as well as a third set of bacterial cultures. This time, the cultures grew Mycobacterium fortuitum. She was referred to an Infectious Disease specialist for treatment, and was prescribed a long term course of multiple antibiotics, consisting of Ciprofloxacin, Linezolid, and Sulfamethoxazole/Trimethoprim) as per their recommendations for the treatment of her Mycobacterium fortuitum causing granulomatous mastitis.

DISCUSSION
Granulomatous lobular mastitis is a rare and benign inflammatory disease of the breast first described in 1972[2]. The clinical findings and presentation is often reported as mimicking that of breast cancer[1], however in our case it initially resembled an infectious mastitis.  
Most published cases of granulomatous mastitis in the literature have no identifiable causative bacteria, and the etiology therefore remains unclear. An autoimmune etiology has proposed[4] however no specific antibodies have been recognized. In published cases, it typically affects women of child bearing age[1,5], and it has no propensity to favor the right or left breast[5]. 
As with the workup of any other breast mass, the physician must remain vigilant and ruling out cancer remains the utmost priority. Mammographic findings are non-specific, yet ultrasound identifies a hypoechoic mass in the majority of cases[1], including ours. The definitive diagnose entails a biopsy. Core-needle is favored over Fine-needle aspiration since it carries a higher diagnostic yield. Surgical excision or open biopsy is not required for diagnosis. 
Pathologically, it is characterized by non-necrotizing lobular granulomatous inflammation[5], originating in the breast lobules[1]. Certain pathologic features can overlap with other breast conditions, and therefore other causes of chronic or granulomatous mastitis should be ruled out, such as sarcoidosis, fungal infections, and Wegener’s granulomatosis[1,4]. 
There is no definitive consensus on the appropriate treatment for granulomatous mastitis. Once an infectious etiology has been ruled out, a course of steroid therapy appears to be appropriate in most studies. Satisfactory results have been published with an initial dose of Prednisone at 60 mg/d[1]. In a recent study reviewing 50 female patients with granulomatous mastitis, steroid therapy was not found to be effective, and many patients ultimately required surgical excision either due to failed treatment or abscess collection after steroid treatment[6]. We suspect in such cases of failure of steroid treatment, that an underlying infection was pre-existent despite negative cultures, as was the case with our patient.
Mycobacterium fortuitum is a rapidly growing group of nontuberculous mycobacteria more common in patients with genetic or acquired causes of immune deficiency[7]. It is commonly associated with surgical procedures, and is known to infect implanted medical devices, cause injection site abscesses, and also seen with breast implants[7]. There have been previously reported cases of breast abscesses secondary to Mycobacterium fortuitum, but this is the first reported case of a granulomatous mastitis secondary to Mycobacterium fortuitum, in an immunocompetent patient without foreign body in her breast. 
A granulomatous response is a known protective immune response against Mycobacterial infections[8]. We suspect that in many of the previously reported cases of granulomatous mastitis, especially in those in whom steroid therapy had failed, that an underlying atypical bacterium was the cause. In our case, two different sets of tissue cultures, including Mycobacterial cultures and acid-fast staining, had failed to grow Mycobacterium fortuitum, further demonstrating how inconspicuous such an infection can be.
Such a variety in outcomes of published cases further outlines the complexity of granulomatous lobular mastitis. The proper treatment should be chosen on a case-by-case basis[6], but ruling out a neoplastic and infectious etiology are of utmost importance. Failure of steroid treatment should raise the suspicion of a misdiagnosed underlying pathogen.
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Case characteristics

A 29 years old woman with no significant medical history presented with a painless left breast mass.

Clinical diagnosis

Right breast swelling and redness in the upper outer portion of the right breast.

Differential diagnosis

Infectious mastitis, inflammatory breast cancer, granulomatous mastitis.

Laboratory diagnosis

All labs were within normal limits.

Imaging diagnosis

Ultrasound showed a large irregular hypoechoic mass without any evidence of abscess or fluid collection.

Pathological diagnosis

Granulomatous inflammatory reaction centered on lobules, with granulomas composed of epithelioid histiocytes, Landerhans giant cells accompanied by lymphocytes, plasma cells and occasional eosinophils, consistent with granulomatous lobular mastitis.

Treatment

Oral steroid therapy.

Related reports

Granulomatous lobular mastitis is a rare and benign inflammatory disease of the breast. The etiology remains unclear. An autoimmune etiology has proposed, however no specific antibodies have been recognized.

Term explanation

Granulomatous mastitis is a benign inflammatory disease of the breast.
Experiences and lessons

This entity is commonly confused with an infectous mastitis or inflammatory breast cancer. Ruling out cancer is of utmost importance in any breast mass. There is no definitive consensus on the appropriate treatment. Most studies however favor medical management over surgical excision.
Peer-review

The authors report a rare breast granulomatous lobular mastitis in a young woman. This paper is valuable due to a rarity of this disease. This manuscript provides useful information to the medical students, clinicians, and researchers in this field.
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Figure 1 Ultrasound of the area of concern in the right breast reveals a large irregular hypoechoic mass without any evidence of abscess or fluid collection. 
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Figure 2 Core biopsy of the mass, 4 × (A) and 10 × (B) magnification, reveals granulomatous inflammatory reaction centered on lobules, with granulomas composed of epithelioid histiocytes, Landerhans giant cells accompanied by lymphocytes, plasma cells and occasional eosinophils. 

