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ABSTRACT
Objective: Granulomatous mastitis is a rare, benign, chronic inflammatory disease of the breast of unknown etiology. This study evaluated bacteriologic agents that might play a role in the etiology of granulomatous mastitis using a molecular method with a universal primer after isolating
deoxyribonucleic acid (DNA) from pathology specimens from patients diagnosed with granulomatous mastitis.
Materials and Methods: Breast biopsy material in the pathology department obtained between July 2008 and June 2013 was analyzed. The
history of the granulomatous mastitis patients was examined in detail and paraffin block sections of the biopsy material were used to determine the
presence of bacteria with a universal DNA primer.
Results: This study examined 45 granulomatous mastitis patients who had been diagnosed using excisional, incisional, or core biopsies. We evaluated multiple bacterial taxa, but obtained no positive result using a nucleic-acid-based assay with a universal primer.
Conclusion: The etiology of idiopathic granulomatous mastitis remains unclear. Further studies with a large number of patients should aim to
identify the causative agent.
Keywords: Mastitis, granulomatous mastitis, idiopathic granulomatous mastitis, bacteria, etiology

Cite this article as: Kıvılcım T, Altıntoprak F, Memiş B, Ferhatoğlu MF, Kartal A, Dikicier E, Çiftçi İH, Dilek FH. Role of Bacteriological Agents
in Idiopathic Granulomatous Mastitis: Real or Not? Eur J Breast Health 2018; 10.5152/ejbh.2018.4249

Introduction
Idiopathic granulomatous mastitis (IGM) is a rare, benign, chronic inflammatory lesion of the breast that was first described in 1972 (1).
Although benign, it is of clinical significance because it can imitate breast cancer clinically and radiologically, requires long-term follow-up,
and is associated with high rates of recurrence after treatment (2, 3).
To diagnose IGM, the inflammation-causing granuloma should be demonstrated histologically, and the inflammation should not be related
to a specific factor known to be associated with a granulomatous reaction (4, 5). The pathogenesis of IGM remains unclear. Currently, the
most widely supported theory for this condition is autoimmunity, although other possible etiological causes include hormone imbalance,
microbiological agents, hyperprolactinemia, smoking, and alpha-1 anti-trypsin deficiency (6-8).
The possible role of various bacterial agents in the etiology has long been discussed. Especially, Corynebacterium species, a component of
the normal dermal flora, are suspected of being involved in the etiology and have been isolated in some cases (7, 9). By the isolation of this
bacteria, some authors preferred to use “Cystic Neutrophilic Granulomatous Mastitis” term for the IGM cases associated with gram-positive
bacilli (10, 11).
This study investigated the presence of bacteriological agents considered to be involved in the etiology of IGM, using a universal primer after
isolating deoxyribonucleic acid (DNA) from pathological specimens.
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Materials and Methods
The current study was conducted with department of General Surgery,
Pathology and Microbiology. The breast biopsy materials, available in
the Pathology Clinic between July 2008 and June 2013, examined retrospectively.
The records of patients who were diagnosed with granulomatous mastitis based on a histopathological examination were evaluated in detail.
Core biopsy, or incisional or excisional biopsy was performed depending
on the clinical findings at the time of admission. For all of the biopsy
specimens, Gram, periodic acid–Schiff (PAS) and Ziehl–Neelsen (ZN)
staining procedures were performed for the analysis of microbiological agents, and culture methods were used for tuberculosis and fungal
analyses. No antibiotic treatment was started before the biopsy process.
However, patients admitted with inflammation in the breast were started
on antibiotic treatment after taking the biopsy samples. For abscesses,
surgical or imaging-guided percutaneous drainage was performed. For
patients who did not recover after the initial treatment, options for surgical or steroid treatment were evaluated.
Patients biopsied using fine-needle aspiration biopsy (FNAB) were
excluded because of insufficient material. Patients who also identified
an etiological factor were excluded from the study. The study included
patients for whom no etiological factor could be established to explain
the granulomatous reaction in the breast after clinical, radiological and
biochemical examinations and were consequently diagnosed with IGM.

Study protocol
Consecutive formalin-fixed paraffin-embedded (FFPE) tissue sections
from each breast biopsy were used for molecular analyses. DNA was
isolated using a FFPE kit (RNeasy FFPE Kit, QIAGEN), according to
the manufacturer’s protocol. The quality (OD260/OD280) and quantity (OD260) of DNA obtained was measured spectrophotometrically
using the standard method (12).
Primers were designed to amplify DNA from all bacteria considered potential causes. The primer designed by Nadkarni et al. (13) to amplify
39 specific agents was used. In addition, the compatibility of the Enterobacter spp., Klebsiella spp., Ureaplasma spp., and Corynebacterium spp.
genomes with this primer in a region of the 16S ribosomal RNA gene
was checked through a sequence alignment. The investigated agents are
listed in Table 1. The human glyceraldehyde-3-phosphate dehydrogenase (GAPDH) gene, which is a heterologous target, was used as an
internal control (Table 2). Escherichia coli ATCC 25922 was used as a
positive control.
Polymerase chain reaction (PCR) was performed as described by Nadkarni et al. (13) distilled water was used as a negative control. Electrophoresis was carried out with 10 µl of PCR product on 1% agarose gels
in a gel imaging system (EDAS 290, Eastman Kodak Company). The
PCR products were compared with a 1-kb ladder (Fermentas, ThermoFisher Scientific). The presence of an approximately 245 base pair (bp)
band was considered to indicate the presence of bacteria, while a 120-bp
band was deemed positive for the internal control.
No specific statistical test was used because only positivity/negativity was
assessed in this study. The study was approved by the Ethics Committee for Sakarya University School of Medicine Ethics Committee for
Non-Invasive Clinical Trials (71522473.050.01.04/101). This was a retrospective study. No new biopsy materials were obtained from patients
for diagnostic or investigational purposes in this study. Therefore, no
informed consent was taken from the patients.

Results

Figure 1 Histopathological examination showed replacement of
breast tissue by granulomatous type inflammation that composed
of histiocytes and lymphocytes. In the center of inflammation,
epithelial histiocytes, scattered Langhans type giant cells and
granular debris without caseous necrosis was seen (Hematoxylin
and eosin, x100)

The records of 51 female patients who clinically and pathologically
diagnosed with granulomatous mastitis were evaluated in detail. After
excluding two patients (3.9%) for whom FNAB was used as the biopsy
method and four patients (7.8%) for whom an etiological factor was
established (tuberculosis and sarcoidosis in two cases each), 45 patients
diagnosed with IGM, were included in the study.
The mean age of the patients included in the study was 35.4 (range 19–
65) years. Twenty-one patients had right breast involvement; 22 patients
had left breast involvement; and 2 patients had bilateral involvement.
Histopathological examination revealed features of non-caseous granulomatous inflammation around breast lobules (Figure 1).
Although the nucleic acid quality of samples no. 12, 20, and 40 was low,
there was sufficient DNA for the study. The nucleic acid quality and
quantity required for PCR are summarized in Table 3.

Figure 2 Gel showing the internal control (GAPDH, 120 bp) and
positive control (E. coli ATCC 25922, 245 bp).

During standard PCR reactions, the most intense bands for GAPDH
and E. coli ATCC 25922 were obtained at 55°C. Therefore, 55°C was
used as the annealing temperature in all PCR reactions. No non-specific product or primer dimer was observed upon increasing the primer
concentration or decreasing the annealing temperature. PCR was re-
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Table 1. The investigated specific agents by using the primer designed by Nadkarni et al. (13)
B. forsythus

P. gingivalis

P. melaninogenica

C. baltica

C. jejuni

H. pylori

T. denticola

T. pallidum

L.mobilis

T. denitrifcans

N. meningitidis

A. actinomycetemcomitans

H. influenzae

E. coli

S. typhi

V. cholerae

C. burnetii

L. pneumophila

P. aeruginosa

C. vibrioides

R. rubrum

N.winogradskyi

Wolbachia spp

M. xanthus

M. tuberculosis

S. coelicolor

A. odontolyticus

B. subtilis

B. subtilis

S. aureus

L. monocytogenes

E. faecalis

L. acidophilus

S. mutans

C. botulinum

P. micros

V. dispar

F. nucleatum

C. Trachomatis

M. pneumoniae

Enterobacter spp

Klebsiella spp

Ureaplasma spp

Corynebacterium spp

Table 2. Primer sequences
Gene
16S rRNA

Sequence

Accession No

Tm (ºC)

Product size

TCCTACGGGAGGCAGCAG*

–

61

245

J02642

60

120

GGACTACNAGGGTATCNA**
GAPDH

TTGCCCTCAACGACCACTTT
TGGTCCAGGGGTCTTACTCC

Tm: Temperature
GAPDH: glyceraldehyde-3-phosphate dehydrogenase
*Universal forward primer used by Nadkarni et al. (13)
**Universal reverse primer designed for this study

Table 3. Quality and quantity of nucleic acids
Characteristics		
Sample

Mean

230 nm

260 nm

280 nm

260/230 nm

260/280 nm

DNA (ng/μL)

4.194

4.127

2.095

1.003

2.054

165.95

SD

2.456

2.948

1.675

0.228

0.256

117.04

Minimum

0.445

0.59

0.319

0.614

1.511

23.56

Maximum

11.250

15.332

8.352

1.478

2.735

613.22

IQR

4.097

4.370

2.535

0.271

0.345

166.54

E. coli ATCC 25922

8.60

10.08

5.47

1.172

1.843

403.37

SD: standard deviation; IQR: interquartile range

peated three times for each sample. All samples were positive for the
internal control (GAPDH, 120 bp) in all three runs, but not positive
with the designed universal primer, with the exception of the E. coli
ATCC 25922 positive control (Figure 2).

Discussion
Although numerous studies, the etiology of IGM remains unclear.
Various factors, including hormonal imbalance, autoimmunity, unknown microbiological agents, etc. have been mentioned (14-21).

In this study, the microbiological agents, which mentioned in the
literature investigated and concluded that any bacteriological agent
is not primary cause of IGM etiology.
Several studies have investigated the role of microbiological agents in
the etiology of IGM. These studies have focused on Corynebacterium
(9-11, 22, 23). The normal endogenous bacterial flora of the breast is
similar to the dermal flora. The predominant organisms are coagulasenegative staphylococci, Propionibacterium spp., and Corynebacterium
spp. It is thought that these bacteria can penetrate deeper into the
breast tissue from the skin through the ductal system (7).
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In 2003, Taylor et al. (9) identified Corynebacterium in 34 of 62 patients who were diagnosed histologically with granulomatous mastitis;
in comparison with the remaining 28 cases, fever, neutrophilia, and
fistula formation were more common in bacteria-positive cases. In that
study, C. kroppenstedtii was the species identified most commonly,
in 14 cases. Paviour et al. (24) isolated Corynebacterium spp. from
breast tissue or abscess or deep wound in 24 patients and in 12 cases
gram-positive bacilli seen histopathologically. Nine cases diagnosed as
IGM. In their study, the species isolated most commonly was also C.
kroppenstedtii (15/19 cases) and C. amycolatum and C. tuberculostearicum were also identified. In addition, some case reports identified Corynebacterium species (25-27): two of these studies did not
specify the species, while Ang et al. (25) isolated C. accolens. All three
studies reported that antibiotic therapy was an effective treatment.
However, Corynebacterium species are members of the dermal flora
and it is difficult to distinguish infection, colonization, and contamination by these organisms (24). Despite this difficulty, it was noteworthy
that Corynebacterium spp. were identified in pus or were predominant
(>104 CFU/mL) within abscesses (25). Funke et al. (26) reported that
the presence of Gram-positive bacilli and polymorphonuclear leukocytes
in a specimen or the presence of Corynebacterium in tissue that should
normally be sterile, indicate that such bacteria are a potential cause.
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