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Abstract

\

Aim: Granulomatous mastitis (GM) is a rare, benign, chronic inflammatory illness of the breast. It is characterized
by necrotizing granulomatous lobulitis of the breast that clinically mimics breast cancer. In this study, we aimed
to examine the existence of Corynebacterium strains thought to be covered in the etiology of idiopathic granu-
lomatous mastitis.

Methods: We retrospectively analyzed the results of 201 breast tru-cut biopsies carried out for diagnostic pur-
poses in the Department of General Surgery. The tissue samples of 41 patients with histopathologically diagnosed
GM were examined by Gram staining. The existence of Corynebacterium kinds was investigated microscopically
by adding appropriate medium.

Results: The mean age of 41 female patients with GM was 35.7 years and the age range was 20-58 years. Coryne-
bacterium amycolatum was defined as the causative microorganism after microbiologic examination of the tissue
sample of only one patient (2.4%).

Conclusions: We consider that Corynebacterium is not the etiologic agent of GM. Additionally studies with large

case series are needed to explain the etiology.
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Granulomatous mastitis (GM) is a rare chronic inflammatory ill-
ness of the breast first defined by Kessler and Wolloch in 19721, Itis
characterized by necrotizing granulomatous lobulitis of the breast
that clinically mimics breast cancer. Kessler and Wolloch thought
that the local immune response against secretions extravasated
from the lobules played a role in the pathogenesis because most
patients diagnosed with GM were in the lactation period at the onset
of symptoms or had given birth before2. Infectious agents such as
tuberculosis, histoplasmosis, corynebacterium, and Wegener's
granulomatosis, sarcoidosis and diabetes mellitus (DM) have been
recommended to play a role in the etiology3.
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Microbiologic diagnosis of corynebacterium lipophilic kinds, which
are considered to play a role in the etiology of GM, is difficult due to
their long incubation period and difficult isolation from breast
tissue samples. Since most antimicrobial agents are hydrophilic, the
treatment of GM caused by corynebacterium is difficult, and these
patients usually undergo multiple surgical procedures and have a
history of repeated antibiotic use over months to years+.

The aim of this study was to determine the kinds of microorganisms
isolated from GM patients, to examine the effectiveness of antibio-
therapy on infection control, and to investigate whether surgical in-
tervention was required.

This study was confirmed by Dicle University Ethics Committee
(07/01/2021-158). In this research, the consequence of 201 breast
tru-cut biopsy materials analyzed in order to diagnostic aims in the
outpatient clinic of the Department of General Surgery between De-
cember 2018 and September 2020 were retrospectively analyzed.
The records of 41 patients with histopathologically diagnosed
granulomatous mastitis whose contact data were obtained were
resolved in detail.
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Clinical findings such as mean age, age range, place of residence
(urban/rural), symptoms, duration of symptoms, affected breast,
total breastfeeding duration, number of live births, breastfeeding
history, pregnancy and lactation status at presentation, story of
trauma, oral contraceptive use (OCS), smoking and alcohol use,
comorbidities (hypertension, diabetes mellitus, cerebrovascular
disease), and treatment modality were investigated. In addition,
tuberculosis vaccination, previous story of tuberculosis, family
story of tuberculosis and ultrasonographic findings were evaluated
in detail.

Examination of Breast Tissue Samples in Microbiology Laboratory
No new investigational biopsies were taken from any patient for the
study. The tru-cut biopsy tissue samples were sent to the mi-
crobiology laboratory in anaerobic transport container. The tissue
pieces were placed in a sterile mortar and first dissected with a
sterile scalpel. The sample was then crushed by adding approxi-
mately 1 ml of liquid medium. Homogenized samples were pro-
cessed for aerobic and anaerobic culture. Sections prepared from
the specimens were examined by Gram staining. In the microscopic
examination, the staining characteristics of the microorganisms
present, their shape and the number of microorganisms present, the
presence and density of leukocytes were noted. Antibiotic
susceptibility tests were performed for Corynebacterium species
that were predominantly grown in pure culture with numerous
leukocytes and bacteria in the microscope image.

Disk diffusion method was used for antibiogram. Antibiogram
conclusions were interpreted in accordance with the European
Committee on Antimicrobial Susceptibility Testing (EUCAST) rec-
ommendations for the year in which the strain was isolated.

Demographic characteristics and clinical findings of 41 patients
who were retrospectively analyzed in our study are summarized in
Table 1. It was observed that the average time between the onset of
the patients' complaints and their presentation to the hospital was
65. 3 days. The birth rates of the patients and the percentage of the
number of children they had are shown in Table 2. All patients who
gave birth had a history of breastfeeding and all reported
breastfeeding from both breasts for the same duration. No patient
was pregnant or lactating at the time of admission to the hospital.

Two of the patients (4.9%) stated that they had received trauma
to the diseased breast in the past. Oral contraceptive use was pre-
sent in 9 patients, while 16 patients (39%) had a story of smoking.
None of the patients had a story of alcohol use. The treatment re-
ceived by 22 of the patients for the symptoms of the disease is
shown in detail in Table 2. It was also detected that all patients had
received tuberculosis vaccine (BCG) according to the national vac-
cination program, 1 patient (2.4%) had a story of previous tuber-
culosis and 3 patients (7.3%) had a family story of tuberculosis.

Ultrasonographic findings showed that the most common finding
was abscess (48. 8%) followed by irregular hypoechoic lesion with
multiple tubular extensions (41. 4%). Other findings included
edema and thickening of the skin (36.6%), fistulization of the skin
(29.3%), benign lymphadenopathy in the axilla on the same side
(14.6%), ductal dilatation (14.6%), and heterogeneous fatty tissue
with increased echogenicity (9.7%). The size of the lesions
measured on USG ranged from 5 mm to 4.5 cm.

Tru-cut biopsy specimens of all patients were processed in the
microbiology laboratory for aerobic and anaerobic culture by
adding appropriate media. Microbiologic investigation of the tissue
sample of one patient (2.4%) identified Corynebacterium
amycolatum as the causative microorganism. The disk diffusion test
for Corynebacterium amycolatum showed that this patient was
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resistant to Penicillin G, Ciprofloxacin and Rifampicin.

Cefuroxime 500 mg 2x1 orally for 14 days was administered to 38
patients who presented with signs of inflammation in the breast.
Surgical drainage was performed in 2 patients with abscess, 1
patient did not receive any treatment. Following the pathology
results as idiopathic granulomatous mastitis, 1 patient (2.4%)
underwent mass excision, 35 patients (85.4%) were started on
steroid treatment, 1 patient (2.4%) with Corynebacterium
amycolatum growth in tissue samples was treated with
moxifloxacin 400 mg/day 1x1, and 4 patients (9.8%) did not receive
any additional treatment. After 14 days of antibiotic treatment, 2 of
4 patients (4.9%) who were not given additional treatment
developed recurrence during follow-up. One of the patients
developed recurrence 5 months after response to the first treatment
and the other patient developed recurrence 4 months later. Two
patients with recurrence were also treated with steroids.

Demographic characteristics and clinical findings of the patients

Total number of patients 41
Mean age of the patients 357
Age range 20-58 years
+ 0,
Age distribution (40) 29.3%

(40) 70.7%
Urban 73.2 %
Rural 26.8 %
Rash 73.1 %
Swelling 60.9 %
Pain 48.7 %
Discharge 41.4 %
Right Breast 43.9 %
Left Breast 56.1 %
Bilateral 0%

Patients' place of residence

Symptoms

Site of involvement in the breast

Birth rates, number of children (%), comorbidities and treatment
status of the patients.

Never given birth before (17.1 %)

Birth rates Gave birth before (2.9 %)
1 birth: 8 patients

Number of 2 plnhs: 7 pat!ents
births 3 births: 11 patients
4 births: 6 patients

5 births: 2 patients

Hypertension: 5 patients

Comorbidities Diabetes mellitus: 4patients
Cerebrovascular disease: 1 patient

Antibiotics: 13 patients

Treatment Antibiotics+corticosteroids: 6 patients
Modality Antibiotics + corticosteroids + surgical excision: 1 patient

No treatment: 2 patients

Idiopathic granulomatous mastitis (IGM) is a benign inflamma-
tory disease of the breast whose etiology is not fully understood,
whose true incidence is unknown and which may clinically mimic
breast cancers. Some authors consider autoimmunity, infection,
trauma, trauma, OCS use, ethnicity and lactation in the etiology. The
fact that women diagnosed with IGM are frequently under 50 years
of age and are diagnosed within 5 years of their last pregnancy sug-
gests that childbirth and breastfeeding are involved in its etiology.
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In the study by Al-Khaffaf et al. the mean age of 18 patients diag-
nosed with IGM was 36 years and more than half of them had a story
of delivery within 5 yearsé. Shin et al. reported in their study that
the mean age of 34 patients diagnosed with IGM was 37 years, 32 of
these patients were in reproductive age, and the mean duration
from the last birth to the time of diagnosis was 38 months’. Bani-
Hani et al. reported that the mean age of 24 patients diagnosed with
IGM was 34.3 years and 4 of 22 patients with a story of delivery had
active pregnancy at the time of diagnosis8. In our study, the mean
age of the patients was 35.7 years, 34 patients (82.9%) had a story
of delivery and 7 patients (17.1%) were nulliparous. All patients
with a story of delivery had a story of lactation. None of the patients
were pregnant or lactating at the time of diagnosis.

The fact that most of the patients diagnosed with IGM had a story of
childbirth and lactation does not make it possible to explain the eti-
ology only with pregnancy and lactation, considering that the dis-
ease is observed in a wide range of ages including 11-83 years8. Alt-
hough it has been reported in the literature that some patients diag-
nosed with IGM used OCS, no relation was found between OCS use
and IGMS. In the study by Shin et al. 5 out of 34 patients (14.7%)
used OCS?, in the study by Barreto et al. 15 out of 90 patients
(17.2%) (73), and in the study by Girgin et al. 9 out of 49 patients
(18.4%) had a story of OCS use (9). In our study, 9 patients (21.9%)
had a story of OCS use.

In studies, smoking has been considered to be a factor in the etiology
of IGM. It was reported that 8 of 49 patients (16.3%) in Girgin etal.'s
study?, 4 of 8 patients (50%) in Ozel et al.'s study?, and 7 of 75 pa-
tients (9.33%) in Jieqing Li's study!! had a story of smoking. In our
study, 16 of 41 patients (39%) had a story of smoking.
Autoimmunity, local trauma, sarcoidosis, diabetes mellitus have
been observed as triggering factors in the etiology of IGM. Girgin et
al. 49 patients did not report a story of local trauma, DM, autoim-
mune disease?. In a study conducted by Ozsen et al. on 90 patients,
it was reported that sarcoidosis was diagnosed in 1 patient!2. In our
study, 4 patients had a story of DM and 2 patients had a story oflocal
trauma to the diseased breast in the past.

Tuberculous mastitis is a rare clinical entity that frequently affects
African and Indian women. It may be a part of systemic tuberculosis
or may present as isolated mastitis. Agarwal et al. reported that tu-
berculosis was responsible for the etiology in 4 out of 10 patients
diagnosed with GM13. Tuberculosis was found in 9 out of 34 patients
in the study by Shin et al.’, 1 out of 90 patients in the study by Ozsen
et al.12, 27 out of 33 patients in the study by Chandanwale et al.14,
and tuberculosis was not detected in any patient in the studies by
Prasad et al.15, which included 73 patients, and Girgin et al.9, which
included 49 patients. In our study, 1 patient (2.4%) had a history of
previous tuberculosis. In our study, PPD test after histopathologic
diagnosis and ARB results in sputum for 3 consecutive days were
negative in all patients.

A review of the literature reveals that large case series of GM have
been reported from the Middle East, Mediterranean countries, Asia
and the Americas. The high prevalence of GM among women of
Asian, Hispanic and Arab origin has led to a debate about ethnicity?é.
In the study published by Al-Khaffaf et al. in 2008, it was reported
that 10 (56%) of 18 patients diagnosed with IGM were Caucasian, 5
(28%) were Asian, 2 (11%) were Afro-Caribbean and 1 (5.5%) was
of Central Asian origin®. In a study conducted by Gautier et al. in
2013, it was reported that 5 of 11 patients were of Canadian, 2 of
Latin American, 2 of Arab and 1 of Russian origin®. In our study, all
patients lived in the Southeastern Anatolia Region, 30 patients
(73.2%) lived in urban areas and 11 patients (26.8%) lived in rural
areas.

The normal endogenous bacterial flora of the breast is similar to
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that of the skin. Coagulase-negative Streptococci, Propiniobacte-
rium species and Corynebacterium species are the dominant micro-
organisms?’. Since Corynebacterium species are a member of the
normal skin flora, their isolation in cultures of breast tissue samples
of patients diagnosed with GM is considered contamination!8. Tay-
lor etal. reported a striking association between GM and Corynebac-
terium. In a study of 34 patients with GM, he described a histologic
type that included granulomatous and neutrophilic inflammation
surrounding a central lipid/cystic area. Gram positive bacilli were
detected in these cystic cavities. It was reported that Corynebacte-
rium species were isolated from 52 of 116 tissue samples obtained
from these 34 patients with an average of 3.44 tissue samples. When
compared with the control group, a significant difference was
found?9.

Funke et al. in their study in 1997, argued that in order to associate
Corynebacterium species with a disease, Corynebacterium should
be observed in a tissue sample taken under sterile conditions. They
also suggested that polymorphonuclear leukocyte reaction and
gram-positive bacilli should be present to consider infection due to
Corynebacterium?20.

In the study of Dobinson et al., C. kroppenstedtii was isolated most
frequently with 10 patients and C. tuberculostearicum was isolated
second frequently with 4 patients*. In a study conducted by Shoyele
et al. on 7 patients, C. amycolatum was isolated in the tissue sample
of one patient!8. In the study by Troxell et al. Corynebacterium was
isolated in 3 of 35 patients with a diagnosis of GM?21. In the study by
Taylor et al. C. kroppenstedtii was isolated in 13, C. tuberculosteari-
cum in 10 and C. amycolatum in 2 of 28 patients diagnosed with
GM19, Kivileim et al. reported that no bacterial DNA belonging to any
normal skin flora including Corynebacterium was detected in tissue
samples in a study conducted on 51 patients20.

Paviour et al. reported that Corynebacterium was isolated in 24 pa-
tients and C. kroppenstedtii, C. tuberculostearicum and C. amycola-
tum strains were isolated in 13, 3 and 3 of these patients, respec-
tively. They stated that most of the patients received antibiotherapy
with more than one surgical procedure. In this study, 1 patient in
whom both C. kroppenstedtii and C. amycolatum were isolated from
tissue samples was treated with intravenous penicillin for 3 weeks.
Subsequently, doxycycline 100mg orally with high fat solubility was
administered as there was no response to treatment. After doxycy-
cline treatment, surgical intervention was not needed in this pa-
tient22,

In a case report of breast abscess with fistula formation, Butta et al.
performed abscess drainage and fistula excision, continued the
treatment with amoxicillin+clavulanic acid 1000mg (875/125mg)
and doxycycline 200 mg for 7 days upon isolation of C. amycolatum
in the tissue sample and reported that the patient responded fully
to the treatment and recovered completely23.

In our study to investigate the role of Corynebacterium strains in the
etiology of granulomatous mastitis, tissue samples obtained from 41
patients were examined microscopically in terms of the number of
microorganisms, staining characteristics and shapes of the existing
microorganisms, and C. amycolatum was isolated from only 1 pa-
tient (2.4%). According to the disk diffusion test result for antibio-
gram, moxifloxacin 400mg/day treatment was given to this patient
and a successful treatment was provided. After initial cefuroxime
treatment, 2 of 4 patients who were not given any other treatment
had recurrence and were treated with steroids. When the last treat-
ment in which the patients in our study showed improvement is an-
alyzed; cure was achieved with steroid treatment in 90.3% of the
patients.

In our study, we investigated tissue culture samples for many mi-
croorganisms, especially Corynebacterium strains. At the end of the
study, we observed that C. amycolatum was isolated from the tissue
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samples of only one patient and most of the patients were cured
with steroid treatment.

Corynebacterium, which has been considered as a contamination
in the past, but is thought to be the causative agent of granuloma-
tous mastitis etiology by various studies, was isolated from the tis-
sue culture of only one of the 41 patients in our study. Failure to
demonstrate the presence of Corynebacterium in the studies per-
formed with molecular methods hasled us away from the thesis that
Corynebacterium is the causative agent in the etiology of GM. The
etiology of idiopathic granulomatous mastitis is still unclear and fur-
ther studies with large case series are needed.
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