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Background: Idiopathic granulomatous mastitis (IGM) is a rare inflammatory
breast disease posing diagnostic challenges. This study aimed to investigate the risk
of lymphadenopathy (LAP) associated with clinical signs, demographic factors, and
ultrasound parameters in IGM patients.

Methods: This cross-sectional study was conducted at the Breast Clinic of a

Keywords:

university-affiliated hospital. Data were collected from the medical records of
patients diagnosed with IGM between January and February 2023. Patients with
complete medical records and diagnosed with IGM were included. Logistic
regression analysis was performed to investigate the association between LAP and
clinical signs, demographic factors, and ultrasound parameters.

Results: Overall, 140 patients with GM were included in this study. The
prevalence of LAP among IGM patients was 20%. The logistic regression analysis
revealed a nonsignificant association between LAP and IGM (adjusted OR, 0.823;
95% CI, 0.154-4.39; P=0.819). Similarly, clinical history variables, including age,
breastfeeding, breast invasion, and marital status, did not show significant
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associations with IGM.

Conclusion: These findings highlight the complex interplay between clinical and
imaging features in IGM, with axillary LAP and nodular LAP emerging as
particularly interrelated characteristics.

Copyright © 2025. This is an open-access article distributed under the terms of the Creative Commons Attribution-Non-Commercial 4.0 International License, which permits
copy and redistribution of the material in any medium or format or adapt, remix, transform, and build upon the material for any purpose, except for commercial purposes.

INTRODUCTION

Granulomatous mastitis (GM) is a rare disorder
primarily affecting young women with a
breastfeeding history, occurring in approximately 2.4
cases per 100000 women.! This non-infectious
inflammatory disease specifically affects breast
tissue, characterized histopathologically by a
granulomatous inflammatory response containing
giant cells.? Despite its unknown cause, GM typically
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occurs in young women following breastfeeding,
within a 5-year postpartum period, presenting as
either a localized palpable mass with enlarged lymph
nodes or a diffuse condition.’

Clinically, GM is a benign, chronic inflammatory
breast condition that mimics breast cancer symptoms,
making diagnosis challenging and crucial. Although
the exact cause of idiopathic GM (IGM) is unclear,
associations with autoimmune disorders, oral
contraceptive use, pregnancy, hyperprolactinemia,
and alpha-1 antitrypsin deficiency have been
suggested.*> IGM primarily affects women of
reproductive age with breastfeeding histories,
exhibiting varied signs and symptoms, including
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acute onset of unilateral breast edema, redness,
palpable masses, fever, and lymphadenopathy (LAP),
with rare axillary lymph node involvement and failure
to respond to antibiotics or surgical interventions.*¢

The diagnosis of IGM is challenging due to its
clinical and radiological similarities with carcinoma,
necessitating histopathological confirmation. While
consensus on ideal therapeutic management is
lacking, wide local excision and -corticosteroid
therapy are commonly used treatment strategies for
IGM, requiring careful consideration of its unique
characteristics.”® On the other hand, the imaging
findings of GM significantly overlap with malignant
lesions, rendering ultrasound, mammography, and
magnetic resonance imaging (MRI) nonspecific.
Common ultrasound findings include multiple
contiguous hypoechoic masses, posterior acoustic
shadows or enhancement, fluid accumulation,
cavities, skin fistulas in advanced cases, and
hypervascularity detectable by Doppler imaging.*!'
Notably, 15% to 55% of cases present axillary LAP
on the same side. Studies report a LAP prevalence of
15.4% on ultrasound and MRI, with axillary LAP
affecting 20.6% of cases, predominantly on the left
side (53.5%) and right side (44.8%), and bilaterally in
1.7% of cases.®!""'> These findings underscore the
challenges in differentiating IGM from malignant
lesions based on imaging alone, emphasizing the
importance of histopathological confirmation.

The low prevalence of IGM has resulted in
limited understanding of LAP’s diagnostic and
therapeutic implications. Thus, this study aimed to
investigate the association between the clinical signs,
demographic factors, and ultrasound parameters with
LAP in patients with IGM.

METHODS

This study was written based on the
Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) statement.'® This cross-
sectional study was conducted on patients diagnosed
with IGM in Khuzestan Province between January
and February 2023.
The study included patients referred to the Breast
Clinic with various symptoms (mass, pain, and
inflammatory symptoms) who underwent diagnostic
procedures (ultrasound, biopsy, mammography, and
MRI) at the referral center and had complete and
legible medical files.

Patients with a confirmed diagnosis of IGM
based on histopathological examination, aged 18
years or older, and with complete medical records—
including clinical, radiological, and pathological
data—were included in this study. Patients with a
history of breast cancer or other malignancies, or a
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history of breast surgery or radiation therapy, were
excluded from the study.

This study investigated various variables related
to IGM and LAP. The outcome variables were LAP
status (present/absent) and IGM diagnosis. Predictor
variables included clinical signs, mammography
results, ultrasound results, age, marital status, history
of breastfeeding, side of breast involvement, and
presence of a palpable mass. Data collection methods
involved reviewing medical records, conducting
patient interviews, and analyzing diagnostic imaging
reports.

The data collected for this study included medical
records of patients diagnosed with IGM at the Breast
Clinic for demographic and clinical information,
diagnostic  imaging reports (mammography,
ultrasound, MRI), and pathology reports (biopsy
results). Measurement tools comprised a patient
questionnaire, clinical examination forms, imaging
report templates, and pathology report forms.

Variables were measured as follows: age in years,
marital  status  (single/married), history = of
breastfeeding (yes/no), clinical signs (breast cancer
history in family, clinical signs (inflammatory signs,
breast lumps, LAP, sinus tract, and nipple retraction),
ultrasound parameters, LAP status (present/absent),
and IGM diagnosis (positive/negative).

Data collection involved reviewing retrospective
medical records, supplemented by imaging and
pathology report analysis. Rigorous data quality
control ensured accuracy through validation, cross-
checking, missing data resolution, and data cleaning
and normalization.

Statistical methods

For quantitative variables, means and standard
deviations are reported, and for qualitative variables,
frequencies and percentages are reported.

Logistic regression analysis was performed to
investigate the association between LAP and clinical
signs, demographic factors, and ultrasound
parameters. Adjusted odds ratios (OR) with 95%
confidence intervals (CI) were calculated. Statistical
significance was set at P<0.05.

Correlation analysis was conducted to assess the
relationships between clinical and imaging variables.
Pearson’s correlation coefficient (r) was used for
normally distributed continuous variables, while
Spearman’s rank correlation coefficient was used for
non-normally distributed variables. The strength of
correlation was interpreted as follows: weak (0.1—
0.3), moderate (0.3-0.5), and strong (>0.5). A
heatmap and correlation matrix were generated to
analyze patterns and correlations among the
variables.
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All analyses were performed using IBM SPSS
Statistics version 27 (SPSS Inc., Chicago, IL, USA)
and R software (Version 4.4.2). This approach
allowed us to assess individual relationships between
each explanatory variable (e.g., clinical signs,
demographic factors, and imaging parameters) and
the outcome of interest (LAP status).

RESULTS

In this study, 140 patients were examined. The
average age of the patients was 33.87 years, with a
standard deviation of 5.09 years (ranging from 21 to
46 years). The marital status distribution was as
follows: 8.57% single and 91.43% married. Analysis
of breastfeeding history revealed that 79.28% of
participants reported no prior breastfeeding
experience. Among the 140 patients studied, the most
prevalent clinical findings were as follows: 97.86%
patients had inflammatory signs, 35.71% had a sinus
tract, and 45% had a breast lump. The prevalence of
LAP among IGM patients was 20% (Table 1).
Clinical findings showed that inflammatory signs

Ultrasound findings revealed notable variations,
particularly in parenchymal heterogeneity and
irregular lesion borders, which were more common in
the LAP group. These results highlight key clinical
and imaging differences between patients with and
without LAP, contributing to a better understanding
of the condition’s characteristics. Further patient
characteristics are presented in Table 1.

The logistic regression analysis revealed a
nonsignificant OR for LAP in patients with IGM
(adjusted OR, 0.823; 95% CI, 0.154—4.39; P=0.819).
Furthermore, clinical history variables, including age
(OR, 1.08; 95% CI, 0.945-1.25; P=0.249),
breastfeeding (OR, 1.12; 95% CI, 0.562-2.24;
P=0.744), breast invasion (OR, 1.08; 95% CI, 0.369—
3.14; P=0.893), and marital status (OR, 0.225; 95%
CI, 0.0126-4.04; P=0.311), did not show significant
associations with IGM (Table 2 and Figure 1).The
correlation  analysis identified several key
associations among clinical and imaging variables
(Figure 2). A strong positive correlation was
observed between axillary LAP and nodular LAP

were highly prevalent (97.86%), with significant (r=0.932, P<0.001), suggesting a significant
differences between the groups (P<0.001). relationship between these features.
Table 1. Clinical Details and Characteristics of All Patients
Variables Total With LAP Without LAP  P-value
(N=140) (n=28) (n=112)
Age in years, mean + SD (range) 33.87+5.09 (21-46)  32.61+5.27 36.87+4.7 0.78
Marital status (married), n (%) 128 (91.43) 26 (92.86) 102 (91.07) 0.58
History of breastfeeding, n (%) 0 111 (79.28) 15 (53.57) 96 (85.71) 0.91
1 2(1.42) 0 2(1.79)
2 15 (10.71) 2 (7.14) 13 (11.61)
3 8(5.71) 3(10.71) 5(4.46)
4 3(2.14) 3 (10.71) 0
5 1(0.71) 1(3.57) 0
Side of breast involvement Right 54 (38.6) 12 (42.86) 42 (37.50) 0.95
Left 68 (48.6) 16 (57.14) 52 (46.43)
Both 18 (12.9) 4 (14.29) 14 (12.50)
Breast cancer family history, n (%) 26 (18.57) 7 (25.00) 19 (16.96) 0.37
Clinical findings, n (%) Inflammatory signs 137 (97.86) 27 (96.42) 110 (98.21) <0.001
Breast lump 63 (45) 11 (39.29) 52 (46.43)
Sinus tract 50 (35.71) 5(17.86) 45 (40.18)
Nipple retraction 6 (4.28) 1(3.57) 5(4.46)
Ultrasound findings, n (%) Parenchymal 18 (12.86) 12 (42.86) 6 (5.36) <0.001
Heterogeneity
Irregular lesion 24 (17.14) 14 (50.00) 10 (8.93)
border
Axillary 1(0.71) 1(3.57) 0
lymphadenopathy
Fistula 13 (9.28) 8 (28.57) 4 (3.57)
Hyperkeratosis 10 (7.14) 4 (14.29) 6(5.36)
Well-defined, 5(3.57) 4 (14.29) 1 (0.89)
heterogeneous
lesion

LAP, lymphadenopathy
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Figure 1. Forest Plot of Odds Ratios (OR) and 95% Confidence Intervals (CI) for Factors Associated with Lymphadenopathy
in Idiopathic Granulomatous Mastitis Patients. The squares represent the ORs, and the horizontal lines indicate the 95% Cls.
The vertical dashed line represents the null value (OR, 1), where values crossing this line suggest no significant association.

Pathological findings demonstrated moderate
correlations with irregular border heterogeneous
lesions (r=0.254, P=0.002) and inflammatory signs
(r=0.223, P=0.037), indicating possible associations.
In contrast, irregular border heterogeneous lesions
exhibited a strong negative correlation with well-
defined heterogeneous lesions (r=—0.845, P<0.001),
highlighting an inverse relationship between these
imaging features. Other clinical variables, including
age, breastfeeding, breast invasion, marital status, and
family history, demonstrated weak or negligible
correlations with the primary outcomes of
interest.Notably, sinus tract formation displayed a
borderline positive correlation with pathology

(r=0.183, P=0.029), warranting further investigation.
These findings suggest that axillary and nodular LAP
are highly interrelated, while certain imaging features
may have potential diagnostic value in IGM. The
multivariate and univariate analyses further supported
these observations. None of the evaluated clinical
variables, including age, breastfeeding, breast
invasion, marital status, and LAP, showed
statistically significant associations with IGM. The
OR for LAP remained nonsignificant in both
multivariate analysis (adjusted OR, 0.823; 95% CI,
0.154-4.39; P=0.819) and univariate analysis (OR,
0.88; 95% CI, 0.17-4.6; P=0.88), indicating that LAP
may not be a strong predictor of IGM (Figure 1).

Table 2. Univariate and Multivariate Logistic Regression Analysis of Lymphadenopathy and Clinical History Variables in

IGM Patients
Variables Univariate Multivariate
OR LowerCl UpperClI  P-value OR Lower CI  Upper CI  P-value
Age 1.08 0.94 1.24 0.29 1.08 0.945 1.25 0.249
Breastfeeding 0.90 0.50 1.62 0.73 1.12 0.562 2.24 0.744
Breast invasive 1.02  0.35 2.95 0.98 1.08 0.369 3.14 0.893
Marriage 0.33 0.04 3.16 0.34 0.225 0.0126 4.04 0.311
Lymphadenopathy 0.88 0.17 4.60 0.88 0.823 0.154 4.39 0.819
Javadizadeh et al. Arch Breast Cancer 2025; Vol. 12, No. 3: 278-285 281
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Figure 2. Heatmap of Correlation Matrix Between Variables. Red indicates strong positive correlations, while blue represents
strong negative correlations. White areas signify weak or no correlation.

DISCUSSION

This study provides significant insights into IGM
characteristics and LAP predictors. A notable finding
was the high prevalence of LAP (20%) among IGM
patients. The findings of this study provide valuable
insights into the clinical and imaging characteristics
of IGM patients, particularly in relation to LAP and
its associations with other variables.

The logistic regression analysis demonstrated
that LAP was not significantly associated with IGM
(adjusted OR, 0.823; 95% CI, 0.154-4.39, P=0.819),
suggesting that the presence of LAP does not serve as
a predictive factor for IGM in this cohort.

Additionally, key clinical history variables,
including age, breastfeeding history, breast invasion,
and marital status, did not exhibit significant
correlations with LAP, indicating that these factors
may not play a substantial role in LAP occurrence
among IGM patients. These findings align with the
existing literature, highlighting the importance of
LAP and axillary LAP in IGM diagnosis.'*!"

The correlation analysis revealed several
noteworthy relationships among clinical and imaging
findings. The strong positive correlation between
axillary LAP and nodular LAP (r=0.932, P<0.001)
underscores a significant interdependence, suggesting

282

that these features often present together in IGM
patients. This finding may have diagnostic and
prognostic implications, emphasizing the need for
further exploration of LAP characteristics in IGM
management. Pathological findings were moderately
correlated with both irregular border heterogeneous
lesions (r=0.254, P=0.002) and inflammatory signs
(r=0.223, P=0.037), supporting the notion that these
imaging features may be indicative of underlying
pathological changes. Interestingly, irregular border
heterogeneous lesions showed a strong negative
correlation with well-defined heterogeneous lesions
(r=-0.845, P<0.001), suggesting that these 2
imaging characteristics may represent distinct
pathological stages or subtypes of the disease. Other
clinical variables, such as age, breastfeeding, breast
invasion, marriage, and family history, exhibited
weak or negligible correlations with key outcomes,
indicating that their impact on disease presentation
may be limited. However, sinus tract formation
demonstrated a borderline significant correlation with
pathology (r=0.183, P=0.029), warranting further
investigation into its potential role as a clinical
marker.
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Nonetheless, most studies on IGM are case
reports, making it difficult to evaluate the consistency
of these results. Research has shown that LAP is a
significant concern in IGM patients, with axillary
LAP being more common in tuberculous mastitis
(TM) patients (50%) compared to IGM patients
(20.6%).'"1¢ This highlights the importance of
considering LAP in the differential diagnosis of GM.
Moreover, the majority of GM patients are
premenopausal women, with a mean age of 33.5-35.8
years' '8 which is consistent with the findings of
this study, showing that IGM occurred in women with
a mean age of 33.87+5.09 years.

Common symptoms include breast mass, pain,
ulceration, and abscess. Bilateral involvement and
multiple masses are also seen in GM patients."
Notably, axillary LAP is more common in TM
patients.!! Moreover, Seo HR et al. demonstrated that
the prevalence of LAP was 20.6%, which is similar to
20% observed in the present study.

Ultrasonography reveals distinct features in IGM
patients, including abscess and/or sinus tract
formation,  heterogeneous  hypoechoic  mass,
heterogeneous parenchyma or parenchymal edema,
axillary LAP, and cysts.'® “Finger-like” structures,
duct ectasia, abscesses, and LAP are typical
ultrasound signs of IGM.° This study revealed that the
most prevalent ultrasound signs of GM are Irregular
Lesion Border (17.14%), Parenchymal Heterogeneity
(12.86%), and Fistula (9.28%), with the least
prevalent ultrasound signs being Hyperkeratosis
(7.14%), well-defined heterogeneous lesions
(3.57%), and Axillary LAP (0.71%). In the study by
Fazzio et al., axillary lymph nodes appeared reactive
on ultrasound, with LAP observed in 3 out of 17
patients (17%).%° Similarly, Wolfrum ez al. reported
LAP in 15% of the patients.'? Vanovcanova et al. also
found LAP in 15.4% of the patients.® Jarrah et al.
observed that a small number of their patients had a
mass with an abscess associated with axillary LAP,
affecting 10% of the patients.?! Rajendran et al. noted
axillary LAP in 15% of cases diagnosed with Chronic
GM (CGM).?* Furthermore, Deliveri et al. reported
axillary LAP in 28% of the patients with IGM.?

GM  should be suspected in young,
premenopausal women presenting with breast mass
and axillary LAP in endemic regions. IGM requires
exclusion of other granulomatous lesions in the
breast. A multidisciplinary approach, including
bacteriology and histopathology, is necessary for
diagnosis.'>*

Alikhassi et al.’s findings revealed that 8.3% of
the patients had no history of breastfeeding.!” This
supports a strong link between granulomatous
mastitis and breastfeeding history.> Jafari et al.
reported pain as a frequent symptom in 53.8% of the

Lymphadenopathy in IGM @

patients, with palpable mass being the most common
physical finding (53.8%).'® Breast involvement
patterns varied across studies. In our study, most
patients (66 cases, 50%) had left breast involvement.
Conversely, Topete et al. found right-sided
involvement in 44.4% (4 patients), left-sided in
33.3% (3 patients), and bilateral manifestations in
22.2% (2 patients).?® Omranipour et al. reported left
breast involvement in 56% (43 patients) and right
breast involvement in 44%.?’ Fatih e al. observed
right breast involvement in 53.8% of the patients (14
cases).”® However, several studies reported a higher
occurrence in the right breast (61% to 69%).%
Notably, bilateral breast involvement was relatively
rare. Most previous studies have confirmed that
bilateral cases are less common.?® Our findings align
with these studies, showing bilateral breast
involvement in only 12.1% of the patients.

Our study has several limitations that should be
acknowledged. Firstly, the relatively small sample
size may limit the generalizability of our findings,
making it essential to conduct larger studies to
confirm our results. Additionally, the retrospective
design of this study may introduce biases and
limitations in data collection, which could impact the
accuracy of our conclusions. Furthermore, our study's
demographic characteristics may not accurately
represent diverse populations, highlighting the need
for future research to prioritize inclusivity. The
absence of extended follow-up data also restricts our
understanding of long-term outcomes, emphasizing
the importance of longitudinal studies. Moreover, no
comprehensive genetic analysis was conducted to
explore potential genetic predispositions,
representing a significant knowledge gap. Diagnosis
relied heavily on imaging and histopathology,
potentially overlooking subtle variations that could
impact treatment decisions. Lastly, as a single-center
study, our findings may be specific to our institution
and not universally applicable, underscoring the need
for multicenter collaborations to validate our results.

CONCLUSION

Overall, these findings highlight the complex
interplay between clinical and imaging features in
IGM, with axillary LAP and nodular LAP emerging
as particularly interrelated characteristics. The results
showed that IGM commonly affects married women
in their mid-30s with a history of breastfeeding, with
20% exhibiting LAP. While logistic regression did
not identify significant predictive factors for LAP,
correlation analysis provided valuable insights into
potential diagnostic patterns. Further studies with
larger sample sizes and longitudinal designs are
recommended to validate these findings and explore
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their implications for disease progression and
management.

ACKNOWLEDGMENTS

The authors would like to thank all the patients,
nurses, and the hospital authorities who helped us in
collecting the data and conducting the study.

FUNDING

This study was supported by a grant received
from Ahvaz Jundishapur University of Medical
Sciences (U-02316).

CONFLICT OF INTEREST
The authors have no conflicts of interest to
declare.

REFERENCES

1. Centers for Disease C, Prevention. Idiopathic
granulomatous mastitis in Hispanic women - Indiana,
2006-2008. MMWR Morb Mortal Wkly Rep.
2009;58(47):1317-21. doi: NA.

2. Barreto DS, Sedgwick EL, Nagi CS, Benveniste AP.
Granulomatous mastitis: etiology, imaging, pathology,
treatment, and clinical findings. Breast Cancer Res
Treat. 2018;171(3):527-34. doi: 10.1007/s10549-018-
4870-3.

3. Guirguis MS, Adrada B, Santiago L, Candelaria R,
Arribas E. Mimickers of breast malignancy: imaging
findings, pathologic concordance and clinical
management. Insights Imaging. 2021;12(1):53. doi:
10.1186/s13244-021-00991-x.

4. Altintoprak F, Kivilcim T, Ozkan OV. Aetiology of
idiopathic granulomatous mastitis. World J Clin
Cases. 2014;2(12):852-8. doi:
10.12998/wjcc.v2.112.852.

5. Krawczyk N, Kuhn T, Ditsch N, Hartmann S, Gentilini
OD, Lebeau A, et al. Idiopathic Granulomatous
Mastitis as a Benign Condition Mimicking
Inflammatory Breast Cancer: Current Status,
Knowledge Gaps and Rationale for the GRAMAREG
Study (EUBREAST-15). Cancers (Basel).
2024;16(19). doi: 10.3390/cancers16193387.

6. Vanovcanova L, Lehotska V, Machalekova K,
Waczulikova I, Minarikova E, Rauova K, et al.
Idiopathic Granulomatous Mastitis - a new approach
in  diagnostics and  treatment. = Neoplasma.
2019;66(4):661-8. doi:
10.4149/neo_2019 190201N100.

7. Shojaee L, Rahmani N, Moradi S, Motamedi A,
Godazandeh G. Idiopathic granulomatous mastitis:
challenges of treatment in Iranian women. BMC Surg.
2021;21(1):206. doi: 10.1186/s12893-021-01210-6.

8. Tan QW, Zhang YN, Jia YP, Gou J, Lv Q, Yang XQ.
Methylprednisolone for idiopathic granulomatous
mastitis: a prospective observational cohort study.
Gland Surg. 2022;11(9):1538-45. doi: 10.21037/gs-
22-484.

DATA AVAILABILITY

The data supporting the findings of this study are
available from the corresponding author upon
request.

ETHICAL CONSIDERATIONS

The study obtained ethical approval from the
Ethics Committee of Ahvaz Jundishapur University
of Medical Sciences (AJUMS), Iran
(IR AJUMS.HGOLESTAN.REC.1402.165).
Informed consent was obtained from the participants,
and the study was conducted in accordance with the
Declaration of Helsinki.

9. Oztekin PS, Durhan G, Nercis Kosar P, Erel S,

Hucumenoglu S. Imaging Findings in Patients with
Granulomatous ~ Mastitis.  [ran J  Radiol.
2016;13(3):¢33900. doi: 10.5812/iranjradiol.33900.

10. Ozturk M, Mavili E, Kahriman G, Akcan AC, Ozturk
F. Granulomatous mastitis: radiological findings. Acta
Radiol. 2007;48(2):150-5. doi:
10.1080/02841850601128975.

11. Seo HR, NaKY, Yim HE, Kim TH, Kang DK, Oh KK,
et al. Differential diagnosis in idiopathic
granulomatous mastitis and tuberculous mastitis. J
Breast Cancer. 2012;15(1):111-8. doi:
10.4048/jbc.2012.15.1.111.

12. Wolfrum A, Kummel S, Theuerkauf I, Pelz E,
Reinisch M. Granulomatous Mastitis: A Therapeutic
and Diagnostic Challenge. Breast Care (Basel).
2018;13(6):413-8. doi: 10.1159/000495146.

13. von Elm E, Altman DG, Egger M, Pocock SJ,
Gotzsche PC, Vandenbroucke JP, et al. Strengthening
the Reporting of Observational Studies in
Epidemiology (STROBE) statement: guidelines for
reporting observational studies. BMJ.
2007;335(7624):806-8. doi:
10.1136/bm;j.39335.541782.AD.

14. Murray ME, Given-Wilson RM. The clinical
importance of axillary lymphadenopathy detected on
screening mammography. Clin Radiol.
1997;52(6):458-61. doi: 10.1016/s0009-
9260(97)80008-6.

15. Mohseni S, Shojaiefard A, Khorgami Z, Alinejad S,
Ghorbani A, Ghafouri A. Peripheral
lymphadenopathy: approach and diagnostic tools. fran
J Med Sci. 2014;39(2 Suppl):158-70. doi: NA.

16. Koseoglu HI, Dasiran MF, Koseoglu RD, Celikyay
ZRY, Kalelioglu MB. Is it tuberculosis mastitis or
granulomatous mastitis? A thirteen-year experience at
a university hospital. Turk J Med Sci. 2023;53(3):744-
51. doi: 10.55730/1300-0144.5637.

17. Alikhassi A, Azizi F, Ensani F. Imaging features of
granulomatous mastitis in 36 patients with new

284 Javadizadeh et al. Arch Breast Cancer 2025; Vol. 12, No. 3: 278-285


https://doi.org/10.1007/s10549-018-4870-3
https://doi.org/10.1007/s10549-018-4870-3
https://doi.org/10.1186/s13244-021-00991-x
https://doi.org/10.12998/wjcc.v2.i12.852
https://doi.org/10.3390/cancers16193387
https://doi.org/10.4149/neo_2019_190201N100
https://doi.org/10.1186/s12893-021-01210-6
https://doi.org/10.21037/gs-22-484
https://doi.org/10.21037/gs-22-484
https://doi.org/10.5812/iranjradiol.33900
https://doi.org/10.1080/02841850601128975
https://doi.org/10.4048/jbc.2012.15.1.111
https://doi.org/10.1159/000495146
https://doi.org/10.1136/bmj.39335.541782.AD
https://doi.org/10.1016/s0009-9260(97)80008-6
https://doi.org/10.1016/s0009-9260(97)80008-6
https://doi.org/10.55730/1300-0144.5637

18.

19.

20.

21.

22.

23.

Javadizadeh et al. Arch Breast Cancer 2025; Vol. 12, No. 3: 278-285

sonographic signs. J Ultrasound. 2020;23(1):61-8.
doi: 10.1007/s40477-019-00392-3.

Jafari M. Ultrasonographic Findings of Idiopathic
Granulomatous Mastitis in a Case Series from a
Tertiary Center: Ultrasonographic findings of IGM.
Archives of Breast Cancer. 2022;9(3-S1):309-14. doi:
10.32768/abc.202293S1309-314.

Ucan ES, Alpaydin AO, Gunduz Karayazi D, Kapkac
M, Takar B, Zekioglu O, et al. Tuberculous mastitis:
A masquerading face of granulomatous mastitis.
Tuberk Toraks. 2022;70(3):271-8. doi:
10.5578/1t.20229706.

Fazzio RT, Shah SS, Sandhu NP, Glazebrook KN.
Idiopathic granulomatous mastitis: imaging update
and review. Insights Imaging. 2016;7(4):531-9. doi:
10.1007/s13244-016-0499-0.

Al-Jarrah A, Taranikanti V, Lakhtakia R, Al-Jabri A,
Sawhney S. Idiopathic Granulomatous Mastitis:
Diagnostic strategy and therapeutic implications in
Omani patients. Sultan Qaboos Univ Med J.
2013;13(2):241-7. doi: 10.12816/0003229.

Rajendran D, Chew BS, Wong MW, Cheong YT.
Chronic granulomatous mastitis with axillary
lymphadenopathy in a nulliparous woman. Med J
Malaysia. 2019;74(6):564-5. doi: NA.

Dilaveri C, Degnim A, Lee C, DeSimone D,
Moldoveanu D, Ghosh K. Idiopathic Granulomatous
Mastitis.  Breast J. 2024;2024:6693720. doi:
10.1155/2024/6693720.

How to Cite This Article

24,

25.

26.

27.

28.

29.

Lymphadenopathy in IGM

©

De Falco M, Parmeggiani U, Oliva G, Piatto A,
Allocca A, Accardo M, et al. [Granulomatous mastitis:
diagnostic and therapeutic problems. Case report and
review of the literature]. G Chir. 2006;27(11-12):422-
7. doi: NA.

Kadivar M, Rashidian S, Jolaii A, Dabiran S. the
frequency of idiopathic granulomatous mastitis and
the underlying factors in recent 5-year period. RJMS.
2016;23(143):18-26. doi: NA

Topete A, Carrasco O, Barrera G, Garzon J, Gutierrez
E, Miérquez C, et al. Granulomatous mastitis:
Incidence and experience in a Mexican institute.
Journal of Biosciences and Medicines. 2019;7(06):24.
doi: https://doi.org/10.4236/jbm.2019.76003.
Omranipour R, Mohammadi S-F, Samimi P.
Idiopathic granulomatous lobular mastitis-report of 43
cases from Iran; introducing a preliminary clinical
practice guideline. Breast care. 2013;8(6):439-43. doi:
10.1159/000357320.

Altintoprak F, Karakece E, Kivilcim T, Dikicier E,
Cakmak G, Celebi F, et al. Idiopathic granulomatous
mastitis: an autoimmune disease?
ScientificWorldJournal. 2013;2013(1):148727. doi:
10.1155/2013/1487217.

Pluguez-Turull CW, Nanyes JE, Quintero CJ, Alizai
H, Mais DD, Kist KA, et al. Idiopathic Granulomatous
Mastitis: Manifestations at Multimodality Imaging and
Pitfalls. Radiographics. 2018;38(2):330-56. doi:
10.1148/rg.2018170095.

Javadizadeh P, Motamedfar A, Momen Gharibvand M, Fazelinehad Z, Farhadi E. Risk and Associations
of Lymphadenopathy in Idiopathic Granulomatous Mastitis: Clinical and Ultrasound Findings from a
Cross-Sectional Study. Arch Breast Cancer. 2025; 12(3):278-85.

Available from: https://www.archbreastcancer.com/index.php/abc/article/view/1053

285


https://doi.org/10.1007/s40477-019-00392-3
https://doi.org/10.32768/abc.202293SI309-314
https://doi.org/10.5578/tt.20229706
https://doi.org/10.1007/s13244-016-0499-0
https://doi.org/10.12816/0003229
https://doi.org/10.1155/2024/6693720
https://doi.org/10.4236/jbm.2019.76003
https://doi.org/10.1159/000357320
https://doi.org/10.1155/2013/148727
https://doi.org/10.1148/rg.2018170095

