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R E S E A R C H A R T I C L E

Is poor oral health a risk factor for idiopathic
granulomatous mastitis?
Semih Sağlık 1∗ , Enver Ay 2, Şilan Bilek Olgaç 3, Necip Nas 4, and Bilal Altunışık 4

Idiopathic granulomatous mastitis (IGM) is a rare inflammatory breast disease that can be clinically and radiologically mistaken for
carcinoma. Although its etiology remains uncertain, potential associations with pregnancy, lactation, hormonal imbalances,
autoimmunity, smoking, and various microorganisms have been suggested. This study aimed to evaluate the relationship between IGM
and oral health. We included 42 female patients diagnosed with IGM based on histopathological evaluations conducted between
September 2018 and October 2023. The reference group consisted of 47 female patients with clinically, radiologically, and
laboratory-proven nonspecific mastitis and 36 healthy female individuals. The oral health of all participants was evaluated by an
experienced dentist using the “Decayed, Missing and Filled Teeth” (DMFT) index and the “Simplified Oral Hygiene Index” (OHI-S). The
ages of IGM patients included in this study ranged from 29 to 51 years, with a mean age of 34.88 ± 4.87 years. The most common
clinical findings were pain (n = 38), palpable breast mass, erythema, induration, and dermal sinus. Comparison of the OHI-S and DMFT
index values among participants revealed that those diagnosed with IGM had significantly higher values than those in the reference
group (P < 0.05). Our findings suggest a potential involvement of poor oral health in the etiology of IGM. Future studies should
consider oral health as a factor in IGM etiology and explore the oral microbiota (OMB) in samples obtained from the affected tissue.
Keywords: Idiopathic granulomatous mastitis (IGM); oral health; dental health; Decayed, Missing and Filled Teeth (DMFT) index;
Simplified Oral Hygiene Index (OHI-S).

Introduction
Idiopathic granulomatous mastitis (IGM) is a rare inflam-
matory breast disease that can be clinically and radiologi-
cally mistaken for carcinoma [1]. It was first described by
Kessler and Wolloch in 1972 [2]. Clinically, it most com-
monly presents with breast pain, skin erythema, palpable mass,
nipple retraction, edema, ulceration, and fistula [3]. It fre-
quently shows unilateral involvement and has a recurrence
rate of 16%–50%. Since it clinically and radiologically mim-
ics malignant lesions, a histopathological examination is nec-
essary for a differential diagnosis [4]. Although the etiology
of IGM remains uncertain, it is suggested that it may be
associated with pregnancy, lactation, hormonal imbalances,
autoimmunity, smoking, α1-antitrypsin deficiency, and vari-
ous microorganisms [3, 5]. The definitive diagnosis of IGM is
achievable by excluding histopathological features of malignant
lesions as well as secondary causes that lead to granulomatous
inflammation, such as sarcoidosis, granulomatous polyangi-
itis, tuberculosis, and fungal infection [5]. On histopathological
examination, the diagnosis is confirmed through the detection
of non-caseating multiple granulomas with an inflammatory
reaction disrupting the breast lobules [6].

Poor oral health is recognized as a significant public health
problem worldwide. Numerous epidemiological studies have
shown that alterations in the oral microbiome not only affect
the presence and severity of oral lesions but are also associ-
ated with various systemic diseases [7–16]. The oral microbiota
(OMB) may induce systemic diseases through various mecha-
nisms. Among the most accepted mechanisms are the spread
of oral infection outside the oral cavity, the entry of microbial
toxins into the systemic circulation, and systemic inflammation
caused by immunological reactions against soluble pathogen
antigens [17, 18].

This study aims to evaluate the relationship between IGM
and oral health.

Materials and methods
This single-center study was designed as a comparative, cross-
sectional, prospective study at our tertiary academic medical
center. The sample size for this study was determined using
G*Power software (version 3.1.9.7). The power was set at 80%,
and the alpha and effect size were maintained at 0.05 and 0.3,
respectively. Based on the results of the analysis, the minimum
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required sample size was calculated to be 111. However, to
account for potential data loss, 125 patients were ultimately
included in the study.

Our study involved 42 female patients who underwent
ultrasonographic (USG) evaluation between September 2018
and October 2023. They were diagnosed with IGM following
clinical, laboratory, radiological, and histopathological eval-
uations, which included a USG-guided tru-cut breast biopsy
for each patient. Hematoxylin and eosin (H&E) staining for
histopathological examination, Gram staining for the detec-
tion of microorganisms, Ziehl–Neelsen (ZN) staining for the
identification of tuberculosis, and Periodic acid-Schiff (PAS)
staining for the detection of fungal infections were conducted
on all pathological samples. These procedures aimed to rule
out secondary causes of granulomatous mastitis. Furthermore,
serum angiotensin-converting enzyme (ACE) levels and chest
X-rays were analyzed for sarcoidosis, while the cytoplasmic
anti-neutrophil cytoplasmic antibodies directed against pro-
teinase 3 (C-ANCA PR-3) levels and the spot urine protein/cre-
atinine ratio were assessed by ELISA and immunofluores-
cence for granulomatous polyangiitis. Patients with a history of
trauma or the presence of a foreign body were excluded from
the study. The breast biopsy tissue samples of these patients
revealed chronic active inflammation characterized by the
presence of inflammatory cells, including polymorphonuclear
leukocytes, lymphocytes, and plasma cells, as well as granuloma
structures composed of epithelioid histiocytes and multinucle-
ated giant cells. The control group included 47 female patients
with clinically, radiologically and laboratory-confirmed non-
specific mastitis, and 36 healthy females. Exclusion criteria
encompassed patients with systemic diseases, those who had
received periodontal treatment within the last six months, had
a history or suspicion of known malignancy, diabetes mellitus,
previous tuberculosis or contact history, and those recently
vaccinated against tetanus.

Oral examinations were performed by an experienced den-
tist once informed consent had been obtained from all partici-
pants in the study. To evaluate oral health, our study utilized the
“Decayed, Missing, and Filled Teeth” (DMFT) and “Simplified
Oral Hygiene Index” (OHI-S) indices. The DMFT index quanti-
fies the prevalence of caries by tallying the number of decayed,
missing, and filled teeth [19]. The evaluation of each tooth’s
condition for the DMFT index involved both clinical examina-
tion and radiographic assessment, adding together the counts
of untreated caries (decayed [D]), missing teeth (missing [M]),
and filled teeth (filled [F]). In instances where a tooth exhibited
both caries and a filling, it was counted only once.

The OHI-S index is an evaluative tool designed to reflect
an individual’s oral hygiene status through the assessment of
plaque and calculus. This index system involves the exami-
nation of three specific regions, namely, the right-posterior
region, left-posterior region, and anterior region of both the
lower and upper jaws [20]. A total of 12 separate measurements
for both plaque and calculus were performed on 6 designated
teeth. In our study, buccal surfaces of upper first molars, lingual
surfaces of the lower first molars, and labial surfaces of the
upper right and lower left incisors were evaluated. The plaque

and calculus indices were calculated separately, and their com-
bined total was used to determine the overall oral hygiene
index.

Ethical statement
This study was conducted in adherence to the principles out-
lined in the Declaration of Helsinki. Approval was obtained
from the Siirt University Non-Invasive Ethics Committee (Deci-
sion No: 86081). Written informed consent was obtained from
all participants in this study.

Statistical analysis
The SPSS 20.0 software (Statistical Package for the Social Sci-
ences, Chicago, IL, USA) is used for data analysis. Data pertain-
ing to qualitative variables are presented as number (n) and
percentage (%), while quantitative variables are expressed as
mean ± standard deviation (SD).

In analyzing the study data, the Shapiro–Wilk test was
employed to determine whether the continuous variables fol-
lowed a normal distribution. The Student’s t-test was used for
comparisons between two independent groups, and one-way
analysis of variance (ANOVA) was applied for comparing more
than two groups, with the Tukey test conducted for post-hoc
intergroup differences. Depending on the sample sizes, either
the chi-square test or Fisher’s exact test was performed for cat-
egorical variables. The Pearson correlation coefficient was used
to analyze the relationship between all quantitative variables. A
significance level of P < 0.05 was accepted for statistical results.

Results
The ages of the IGM patients included in this study ranged
between 29–51 years, with a mean age of 34.88 ± 4.87. The most
common clinical findings were pain (n = 38), palpable breast
mass (n = 32), erythema (n = 22), induration (n = 14), and
dermal sinus (n = 10) (Figure 1). While bilateral breast involve-
ment was not observed in any patient, 25 patients exhibited
right breast involvement and 17 patients had left breast involve-
ment. USG was performed on all patients, and mammography
was performed on two patients. All IGM patients underwent
USG-guided tru-cut biopsy, which served both for diagnosis
and exclusion of malignancy, with the diagnosis subsequently
confirmed through histopathology (Figure 2). The clinical and
USG findings of the patients are shown in Table 1.

The cases included in this study were categorized into
three groups. Group 1 included healthy female subjects with
no known systemic or breast diseases. Group 2 comprised
female patients who were clinically, radiologically, and
laboratory-diagnosed with nonspecific mastitis. Group 3
included female patients with a histopathological diagnosis of
IGM. Information regarding the smoking history, menopausal
status, history of lactation and hormonal contraceptive use,
pregnancy history, body mass index (BMI) values, and external
brushing habits of the individuals in all three groups is detailed
in Table 2.

Upon comparison of the OHI-S and DMFT index values
among the groups, individuals diagnosed with IGM had OHI-S
and DMFT index values that were statistically significantly
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Figure 1. Clinical and ultrasonographic (USG) findings in a 34-year-old woman diagnosed with idiopathic granulomatous mastitis. The patient
presented with pain, swelling, and erythema in the areolar region of the left breast. USG examination revealed an irregular hypoechoic lesion (indicated by a
circle) within the breast tissue, a collection area (marked with a star) consistent with a superficial abscess beneath the skin, and a lymph node demonstrating
asymmetric cortical thickening (denoted by an open arrow) in the axilla. Additionally, the image shows a USG-guided tru-cut biopsy being performed on an
irregular hypoechoic lesion (indicated by a closed arrow) in the same patient.

higher than those of individuals in both group 1 and group 2
(P < 0.05). However, no statistically significant difference was
observed between group 2 and group 3 concerning both OHI-S
and DMFT index values (P = 0.820 and P = 0.980, respectively)
(Table 3 and Figure 3).

Discussion
This study was conducted to investigate whether OHI-S and
DMFT index values, which are oral health indicators, are asso-
ciated with IGM. The main finding was that these indices were
statistically significantly higher in patients with IGM compared
to those in the reference groups. Variables, such as age, BMI,
menopausal status, breastfeeding history, pregnancy, use of
oral contraceptives (OCS), smoking history, and tooth brushing
habits did not show significant differences between the three
groups.

While IGM is predominantly observed in younger
middle-aged individuals (3rd and 4th decades), literature

reports have indicated its presence across a wider age spectrum,
ranging from 11 to 83 years [3]. In our study, the mean age
of the IGM cases was 34 years, aligning with the published
data. Although IGM is typically present in young women with
a history of lactation, there have been rare reports of male
patients in the literature [21].

IGM may present clinically with a variety of symptoms and
clinical findings, including a painful or painless palpable mass,
skin redness, tenderness, sinus formation, ulceration, nipple
discharge, and abscess formation [22, 23]. The most commonly
reported clinical finding is a palpable painful mass [4, 22]. Con-
sistent with this, the most frequent clinical finding among the
IGM patients in our study was a palpable painful breast mass.
Fever is generally not an expected symptom [24]. Correspond-
ingly, none of the patients diagnosed with IGM in our study
exhibited fever as a symptom or clinical finding. IGM typi-
cally presents with unilateral breast involvement, with a pre-
dominance for the right breast, while bilateral involvement is
rare [1, 4–6]. In line with the literature, all IGM cases in our
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Figure 2. USG-guided tru-cut biopsy images. (A–D) Depicting USG-guided tru-cut biopsies of lesions within the breast parenchyma from four different
patients diagnosed with idiopathic granulomatous mastitis. USG: Ultrasonography.

Table 1. Clinical and ultrasonographic findings in patients with
idiopathic granulomatous mastitis

N %

Clinical findings

Mass 32 76.2
Pain 38 90.4
Erythema 22 52.4
Induration 14 33.3
Sinus or ulcer 10 23.8

Location

Right breast 25 59.5
Left breast 17 40.5
Bilateral breast 0 0

Imaging findings

Ill-defined, irregular, heterogeneous lesions 12 28.5
Multiloculated abscess collections 10 23.8
Well-circumscribed hypoechoic mass 8 19.1
Well-circumscribed hypoechoic mass and
heterogeneous lesions

5 11.9

Multiloculated abscess collections and
heterogeneous lesions

7 16.6

Axillary lymphadenopathy 6 14.2

study displayed unilateral involvement with a predominance of
the right breast.

Various factors, including autoimmunity, OCS use, infec-
tious agents, hormonal imbalances, pregnancy, hyperpro-
lactinemia, and α1-antitrypsin deficiency, have been accused
in the etiology of IGM, though none have been conclusively
proven [1, 3, 5, 22, 23]. Given that IGM typically affects women
of reproductive age with a history of pregnancy and lactation, it
has been thought that these factors may be the main underlying
cause in the etiology [5, 25, 26]. It is thought that during lac-
tation, the extravasation of secretions may damage the epithe-
lium and trigger a granulomatous inflammatory response [27].
However, the occurrence of IGM in male patients reported in
the literature, as well as in a wide age range of 11–83 years and
in patients without a history of lactation, suggests that lacta-
tion and pregnancy alone cannot be solely responsible for its
development [3, 28, 29]. Furthermore, the fact that five patients
(11.9%) in our study had no history of lactation and one patient
(2.4%) was postmenopausal indicates the influence of other risk
factors in the etiology of IGM.

The use of OCS has also been suggested as a contributing fac-
tor in the etiology of IGM, postulated to be a risk factor due to its
potential to increase breast secretion. Binesh et al. [30] reported
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Table 2. Demographic and clinical characteristics among healthy control individuals (group 1), nonspecific mastitis patients (group 2), and
idiopathic granulomatous mastitis patients (group 3)

Characteristics Group 1 (n = 36) Group 2 (n = 47) Group 3 (n = 42) P

Age, mean (SD), years 32.83 ± 6.83 32.68 ± 6.76 34.88 ± 4.87 0.196

BMI, mean (SD), kg/m2 26.16 ± 4.61 25.4 ± 4.65 25.38 ± 3.76 0.669

Brushing teeth, n (%) 0.578

Regular* 17 (42.2%) 27 (57.4%) 22 (52.4%)
Irregular** 19 (52.8%) 20 (42.6%) 20 (47.6%)

Menopausal status, n (%) 0.794

Premenopausal 32 (88.9%) 42 (89.4%) 38 (90.4%)
Perimenopausal 3 (8.4%) 3 (6.4%) 3 (7.1%)
Postmenopausal 1 (2.7%) 2 (4.2%) 1 (2.5%)

Smoking, n (%) 0.546

Yes 4 (11.1%) 5 (10.6%) 5 (11.9%)
No 32 (88.9%) 42 (89.4%) 37 (88.1%)

Oral contraceptives, n (%) 0.486

Yes 10 (27.8%) 11 (23.4%) 12 (28.5%)
No 26 (72.2%) 36 (76.6%) 30 (71.5%)

Breast feeding, n (%) 0.656

Yes 29 (80.5%) 40 (85.1%) 37 (88.1%)
No 7 (19.5%) 7 (14.9%) 5 (11.9%)

Gestation, n (%) 0.596

Yes 32 (88.9%) 44 (93.6%) 40 (95.2%)
No 4 (11.1%) 3 (6.4%) 2 (4.8%)

P < 0.05 was considered statistically significant. *Indicates individuals with the habit of brushing their teeth at least once a day. **Indicates individuals
without the habit of brushing their teeth regularly (never or only occasionally). BMI: Body mass index; SD: Standard deviation.

Table 3. OHI-S and DMFT index values among healthy control individuals (group 1), nonspecific mastitis patients
(group 2), and idiopathic granulomatous mastitis patients (group 3)

Group 1 (n = 36) Group 2 (n = 47) Group 3 (n = 42) P

OHI-S, mean ± SD 2.5 ± 1.2 2.3 ± 1.6 3.4 ± 1.6 <0.05a

Group 1 vs Group 2 0.820b

Group 1 vs Group 3 <0.05b

Group 2 vs Group 3 <0.05b

DMFT, mean ± SD 8.1 ± 4.4 7.8 ± 4.2 11.3 ± 6.2 < 0.05a

Group 1 vs Group 2 0.980b

Group 1 vs Group 3 < 0.05b

Group 2 vs Group 3 < 0.05b

aP < 0.05 was considered statistically significant based on a one-way ANOVA. bP < 0.05 was considered statistically significant
based on a one-way ANOVA with a post hoc Tukey test. OHI-S: Simplified Oral Hygiene Index; DMFT: Decayed, Missing and Filled
Teeth; SD: Standard deviation; ANOVA: Analysis of variance.

that the frequency of OCS use in IGM was 36%. Aghajanzadeh
et al. [31] noted a higher susceptibility to IGM among OCS users.
However, Altintoprak et al. [3] reported a variable association
between IGM and OCS use, ranging from 0% to 42%, concluding
that there is no significant relationship between OCS use and
IGM. In our study, the history of OCS use was noted in only
28.5% (12 patients) of the IGM cases, suggesting a diminished
role of this factor in the etiology.

Smoking has been another factor implicated in the etiol-
ogy of the disease. However, due to the widely varying asso-
ciations reported in the literature, ranging from 0% to 77%,
it remains uncertain whether smoking is a definitive etiolog-
ical factor [32, 33]. Asoglu et al. reported that 77% of patients
with IGM had a history of smoking, whereas Baslaim et al.
reported no smoking history in their IGM patients [32, 33].
Additionally, Prasad et al. noted that in a study with 73 patients,
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Figure 3. Box plots illustrating the comparative analysis of OHI-S (A) and DMFT (B) index values across groups. The horizontal line within each
box depicts the median value, while the lower and upper rows of each box represent the minimum and maximum values, respectively. Group 1 included
healthy control individuals. Group 2 comprised female patients who were diagnosed with nonspecific mastitis. Group 3 included female patients with a
histopathological diagnosis of IGM. OHI-S: Simplified Oral Hygiene Index; DMFT: Decayed, Missing and Filled Teeth; IGM: Idiopathic granulomatous mastitis.

only two patients (2.74%) were reported to have a history of
smoking [34]. In our study, only five patients (11.9%) reported a
history of smoking, which challenges the likelihood of smoking
being a significant etiological risk factor.

Autoimmunity has emerged as the most widely accepted
etiological theory for IGM, largely due to the positive response
to steroids and immunosuppressive therapies observed in
the treatment of the disease. In addition, immunohisto-
chemical demonstration of T-lymphocyte predominance in
biopsy specimens, reported in literature studies, supports this
view [29, 35, 36]. It has been reported that an autoimmune
response to fat or protein-rich secretion extravasated from
breast lobules may cause chronic inflammation [37]. In particu-
lar, T cell-mediated inflammation is believed to be responsible
for the formation of non-caseating granulomas [35]. However,
a definitive etiological trigger for this autoimmune mechanism
has yet to be identified [38]. The literature has discussed the
co-occurrence of autoimmune diseases, such as erythema
nodosum, rheumatoid arthritis (RA), multiple sclerosis (MS),
systemic lupus erythematosus (SLE), and psoriasis with IGM,
although these cases represent only a small fraction of the
total [39–41]. In our study, one patient had psoriasis and
two patients had RA, which accounted for only 7.1% of all
patients.

Some microbiological agents have been implicated in the
etiology of IGM. Histopathological isolation of certain bacterial
species, notably Corynebacterium, Streptococci, and Propionibac-
terium, has been reported. The most frequently isolated species
is Corynebacterium species [42–45]. In a study conducted by
Taylor et al. on 62 patients, Corynebacterium species were iso-
lated in 55% of the cases, with fever and fistula formation being
more frequently observed in these cases [46]. However, since
Corynebacterium species are members of the normal skin flora,

it is challenging to determine whether they are causative of
infection or merely contaminants [47]. Furthermore, the liter-
ature suggests that molecular-based analyses have not detected
microbiological agent positivity among many flora bacteria,
including common infectious agents, and no growth has been
observed in culture samples [3, 48]. The assumption of a bacte-
rial role in the etiology of IGM is further weakened by the obser-
vation that IGM patients typically do not benefit from antibiotic
treatments and do not experience clinical improvement. In our
study, we did not identify any bacteriological agents in culture
samples obtained from IGM patients.

Due to the lack of characteristic imaging features in IGM,
diagnosis through radiological methods is challenging [49].
USG is often the imaging modality of choice, given the typ-
ically young age of the patient population [50]. USG may
reveal hypoechoic, heterogeneous lesions with a tubular con-
figuration, hypoechoic masses with lobulated contours, mul-
tiloculated abscess formations, fistulas extending to the skin,
or axillary lymphadenopathy [29]. Doppler USG examination
usually shows increased vascularity in the affected breast
parenchyma [51]. Mammography is recommended to exclude
microcalcifications in cases of suspected malignancy but usu-
ally does not provide specific information. Microcalcifications
are generally not an expected imaging finding in patients with
IGM [50, 52]. In our study, the most frequent USG findings were
hypoechoic, heterogeneous, tubular lesions observed in 28.5%
(12 patients) of the patients, multiloculated abscess collections
in 23.8% (10 patients) of the patients, and well-circumscribed
hypoechoic mass lesions in 19% (8 patients) of the patients.
Axillary lymphadenopathy was detected in 14.2% (6 patients) of
the patients.

Since reliance on imaging findings for diagnosis can lead
to misdiagnosis and inappropriate treatment, histopathological
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examination is essential for a definitive diagnosis of IGM. Fine
needle aspiration biopsy (FNAB) has a low sensitivity and is
considered to have a limited role in IGM diagnosis [53]. There
are documented instances in the literature where patients
were misdiagnosed with carcinoma based on FNAB results
and consequently received incorrect treatment [54–56]. As a
result, a more conclusive diagnosis requires a tru-cut biopsy or
comprehensive breast tissue sampling [57]. In our study, the
diagnosis of all IGM patients was established through tru-cut
biopsy, with subsequent follow-up and treatment tailored to
this confirmation.

The oral cavity provides an ideal environment for microor-
ganisms, owing to its suitable temperature, humidity, and
nutrient abundance [58]. A dynamic interaction exists between
these microorganisms and the host organism, and any distur-
bance in this balance can lead to a microbial imbalance known as
dysbiosis [59, 60]. In cases of dysbiosis, some microbial colonies
become more widespread and may cause pathogenic effects on
the host organism [60]. Dysbiotic changes have been linked to
local diseases, such as dental caries and periodontal disease,
and may be implicated in the etiology of various systemic dis-
eases, including cardiovascular disease, pneumonia, malignan-
cies, diabetes, obesity, autoimmune diseases, cystic fibrosis,
and cerebral or hepatic abscesses [8–16].

Poor oral hygiene facilitates the colonization of pathogenic
microorganisms in periodontal tissues. Given the anatomical
proximity of periodontal tissues to the bloodstream, endotoxins
and/or cytokines released by these pathogenic microorganisms
can directly or indirectly enter the systemic circulation, leading
to bacteremia and inflammation in distant organs [17, 61, 62].
Research has demonstrated that systemic concentrations of cer-
tain pro-inflammatory cytokines are elevated in instances of
periodontal inflammation, with serum levels of these biomark-
ers significantly decreasing following treatment [61, 63, 64].
Consequently, poor oral health affects not only the periodon-
tal inflammatory processes but also the systemic inflammatory
status.

Periodontal inflammation or chronic bacteremia predis-
poses to the development of a systemic immune reaction.
In recent studies, Porphyromonas gingivalis and Treponema
denticola have been found to trigger a systemic immune
response [65, 66]. It has been demonstrated that some
periodontal pathogens can exacerbate various microvascu-
lar complications, such as nephropathy, retinopathy, and
neuropathy in diabetes patients, and increase cardiorenal
mortality twofold [62, 67]. Some periodontal pathogens, espe-
cially Fusobacterium nucleatum, have been shown to cause
adverse pregnancy outcomes, such as low birth weight or
stillbirth [68, 69]. Cestari et al. [70] have reported a predis-
position to Alzheimer’s disease in the context of periodontal
inflammation, with an increase in proinflammatory cytokines
observed in affected patients. Zhang et al. [71] suggested
that some periodontal pathogens could initiate a systemic
inflammatory response through the hematogenous pathway in
mouse models, subsequently leading to systemic osteoporosis.
Bernhard et al. [72] suggested that the inflammation caused
by abundant periodontal pathogens in subgingival biofilm

samples from breast cancer cases might indirectly contribute
to the development of the disease. Sfreddo et al. [73] reported
that women diagnosed with periodontitis had a two to three
times higher risk of developing breast cancer compared to
healthy controls. da Silva et al. [12] suggested that a strain
variant of Streptococcus constellatus, emerging through genetic
recombination within the periodontal pocket, may have the
potential to form brain abscesses. Additionally, numerous
studies have shown that periodontal inflammation plays an
active role in triggering or exacerbating autoimmune diseases,
including SLE, primary sclerosing cholangitis, RA, Sjögren’s
syndrome, and autoimmune hepatitis [74–77].

To the best of our knowledge, this is the first study to exam-
ine the relationship between poor oral health and IGM. In this
study, we observed that the OHI-S index values, which indicate
deficiencies in oral hygiene, and DMFT index values, which
reflect poor oral health, were significantly higher in patients
with a histopathological diagnosis of IGM compared to those
without such a diagnosis. This finding led us to draw a con-
nection between IGM and poor oral health. Given the observed
effectiveness of steroid or immunosuppressive treatments in
patients with IGM, we hypothesize that the mechanism under-
lying this association may be initiated or exacerbated by a dis-
tant organ inflammation. This inflammation could result from
endotoxins or cytokines from the OMB entering the circulatory
system due to dysbiotic changes.

Conclusion
In conclusion, our findings suggest that poor oral health may be
involved in the etiology of IGM. Therefore, it would be beneficial
for future research to incorporate oral health considerations
into the etiological study of IGM and to investigate the OMB in
samples taken from the target tissue. Furthermore, should our
findings be confirmed by subsequent studies involving a larger
number of patients, precautions regarding poor oral health
could contribute to decreasing the incidence of IGM.
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Sağlık et al.
Oral health and IGM etiology 8 www.biomolbiomed.com

http://www.biomolbiomed.com
https://doi.org/10.1093/ajcp/58.6.642
https://doi.org/10.1093/ajcp/58.6.642
https://doi.org/10.12998/wjcc.v2.i12.852
https://doi.org/10.12998/wjcc.v2.i12.852
https://doi.org/10.1016/j.clinimag.2020.06.022
https://doi.org/10.1016/j.clinimag.2020.06.022
https://doi.org/10.1080/08941939.2021.1894516
https://doi.org/10.1080/08941939.2021.1894516
https://doi.org/10.1007/s00296-023-05375-6
https://doi.org/10.1007/s00296-023-05375-6
https://doi.org/10.1111/j.1469-0691.2007.01797.x
https://doi.org/10.1111/j.1469-0691.2007.01797.x
https://doi.org/10.1016/j.phrs.2012.11.006
https://doi.org/10.1016/j.ijwd.2020.07.011
https://doi.org/10.1136/gutjnl-2011-300784
https://doi.org/10.1136/gutjnl-2011-300784
https://doi.org/10.1073/pnas.1011383107
https://doi.org/10.1902/jop.2004.75.12.1720
https://doi.org/10.1902/jop.2004.75.12.1720
https://doi.org/10.1097/00004836-200304000-00020
https://doi.org/10.1097/00004836-200304000-00020
https://doi.org/10.1128/JCM.02282-05
https://doi.org/10.1128/JCM.02282-05
https://doi.org/10.1034/j.1600-0722.2001.00966.x
https://doi.org/10.1177/0022034509338353
https://doi.org/10.1177/0022034509338353
https://doi.org/10.3390/diagnostics11071283
https://doi.org/10.1177/00220345760550012001
https://doi.org/10.1177/00220345760550012001
https://doi.org/10.14219/jada.archive.1964.0034
https://doi.org/10.14219/jada.archive.1964.0034
https://doi.org/10.1136/pmj.78.921.422
https://doi.org/10.1007/s10549-018-4870-3
https://doi.org/10.1007/s10549-018-4870-3
https://doi.org/10.3892/br.2023.1624
https://doi.org/10.1186/1477-7800-4-21
https://doi.org/10.1186/1477-7800-4-21
https://doi.org/10.1111/tbj.13822
https://doi.org/10.1016/j.ijso.2021.100380
https://doi.org/10.1016/j.ijso.2021.100380
https://doi.org/10.1054/brst.1999.0072
https://doi.org/10.1054/brst.1999.0072
https://doi.org/10.1016/j.ejrad.2012.11.010
https://doi.org/10.1016/j.ejrad.2012.11.010
https://doi.org/10.4172/2161-0681.1000157
https://doi.org/10.4172/2161-0681.1000157
https://doi.org/10.1016/j.breast.2015.04.003
https://doi.org/10.1111/j.1075-122X.2005.21576.x
https://doi.org/10.1111/j.1075-122X.2005.21576.x
https://doi.org/10.1007/s00268-007-9116-1
https://doi.org/10.1007/s00268-007-9116-1
https://doi.org/10.5152/turkjsurg.2017.3439
https://doi.org/10.5152/turkjsurg.2017.3439
https://doi.org/10.1046/j.1524-4741.1999.97040.x
https://doi.org/10.1111/j.1365-4632.2011.05168.x
https://doi.org/10.1111/j.1365-4632.2011.05168.x
https://doi.org/10.1007/s00404-003-0561-2
https://doi.org/10.23750%2Fabm.v90i1.6607
https://doi.org/10.23750%2Fabm.v90i1.6607
https://doi.org/10.1136/jclinpath-2016-204287
https://doi.org/10.1136/jclinpath-2016-204287
https://doi.org/10.19082/5375
https://doi.org/10.5152/ejbh.2020.5185
https://doi.org/10.5152/ejbh.2020.5185
https://doi.org/10.1016/j.ijid.2016.10.015
https://doi.org/10.1016/j.ijid.2016.10.015
http://www.biomolbiomed.com


[43] Tauch A, Fernandez-Natal I, Soriano F. A microbiological and clinical
review on Corynebacterium kroppenstedtii. Int J Infect Dis 2016;48:
33–9. https://doi.org/10.1016/j.ijid.2016.04.023.

[44] D’Alfonso TM, Moo TA, Arleo EK, Cheng E, Antonio LB, Hoda SA. Cystic
neutrophilic granulomatous mastitis: further characterization of a dis-
tinctive histopathologic entity not always demonstrably attributable to
corynebacterium infection. Am J Surg Pathol 2015;39:1440–7. https://
doi.org/10.1097/PAS.0000000000000479.

[45] Renshav AA, Derhagopian RP, Gould EW. Cystic neutrophilic granulo-
matous mastitis: an underappreciated pattern strongly associated with
gram- positive Bacilli. Am J Clin Pathol 2011;136:424–7. https://doi.org/
10.1309/AJCP1W9JBRYOQSNZ.

[46] Taylor GB, Paviour SD, Musaad S, Jones WO, Holland DJ, A clin-
icopathological review of 34 cases of inflammatory breast disease
showing an association between corynebacteria infection and granu-
lomatous mastitis. Pathology 2003;35:109–19. https://doi.org/10.1080/
0031302031000082197.

[47] Paviour S, Musaad S, Roberts S, Taylor G, Taylor S, Shore K, et al.
Corynebacterium species isolated from patients with mastitis. Clin
Infect Dis 2002;35:1434–40. https://doi.org/10.1086/344463.

[48] Kıvılcım T, Altıntoprak F, Memiş B, Ferhatoğlu MF, Kartal A, Dikicier
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