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Clinical-radiologic-pathologic
characterization of diabetic
mastopathy: an analysis
of 21 cases
Juan Chen1*, Chao Zhang1, Zhilong Liu1, Zhuojun Qi2

and Lele Song3

1Department of Ultrasonography, Shanxi Provincial People’s Hospital, Taiyuan, China, 2Department of
Ultrasonography, Shanxi Provincial Cancer Hospital, Taiyuan, China, 3Department of Interventional
Ultrasonography, First Hospital of Shanxi Medical University, Taiyuan, China
Objective: To characterize the clinic-radiologic features of diabetic mastopathy
(DMP), with a focus on distinctive ultrasound �ndings that may aid in differential
diagnosis and reduce unnecessary interventions.
Methods: A retrospective multicenter analysis was performed on 21
pathologically con�rmed DMP lesions from 17 patients (2014– 2024).
Mammographic and ultrasonographic features were independently assessed by
two radiologists according to the Breast Imaging Reporting and Data System (BI-
RADS, 5th edition). Clinical data including diabetes history were reviewed.
Results: The median patient age was 58 years, with a median diabetes duration of
23.3 years. Most patients presented with a palpable mass (94.1%). Mammography
showed probably benign �ndings (BI-RADS 3) in 73.7% of lesions, with an
additional 10.5% assessed as benign (BI-RADS 2). In contrast, ultrasound
revealed suspicious features: all mass-forming lesions had irregular margins
(100%), 89.5% showed posterior shadowing, and critically, 78.9% demonstrated
an in�ltrative growth pattern with an absence of space-occupying effect. One
atypical case presented with bilateral ductal dilation. Core needle biopsy yielded
a speci�c DMP diagnosis in only 68.4% of lesions. Surgical excision was
performed in 76.2% of lesions, with recurrence in 23.1% during a median
follow-up of 33.5 months.
Conclusion: DMP presents a diagnostic paradox of benign mammographic but
suspicious sonographic appearances. The characteristic “absence of space-
occupying effect” on ultrasound is a key differentiating feature from breast
carcinoma. Recognizing this sign, along with atypical patterns like ductal
dilation, can increase pre-biopsy diagnostic suspicion in patients with long-
standing diabetes, potentially guiding more conservative management.
Histopathological con�rmation remains essential.
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1 Introduction

Diabetic mastopathy (DMP) is a rare benign breast lesion
marked primarily by stromal �brosis and sclerosis (1). This non-
suppurative in�ammatory condition is typically found in patients
with long-standing diabetes mellitus (2, 3). First described by Soler
and Khardori in 1984 (4), DMP was initially reported in 12 cases of
type 1 diabetic patients presenting with breast masses, where
histopathological examination revealed stromal �brosis and
lymphocytic in�ltration. Subsequent studies have con�rmed its
occurrence in type 2 diabetic patients as well (5). The incidence
of DMP is relatively low, accounting for approximately 1% of all
benign breast lesions (6). Owing to its distinct histopathological
appearance, it is also termed sclerosing lymphocytic lobulitis in
the literature.

Clinically, DMP often presents as a painless, �rm, and poorly
mobi le mass . Diagnosis remains chal lenging because
mammographic �ndings are frequently nonspeci�c, whereas
sonographic features can closely mimic those of breast
malignancy. This imaging overlap not only leads to diagnostic
uncertainty but also often results in unnecessary invasive
procedures—including core needle biopsy or even surgical
excision—to establish a de�nitive diagnosis. The pathological
features of DMP evolve with disease progression (7, 8). Early
stages exhibit marked lobular hyperplasia accompanied by
extensive periductal and intralobular lymphocytic in�ltration and
mild �broconnective tissue proliferation. In advanced stages, breast
lobules may show signi�cant atrophy or even disappearance, along
with prominent stromal �broconnective tissue hyperplasia,
hyalinization, increased lymphocytic in�ltration forming
lymphoid follicles, and the presence of numerous epithelioid
�broblasts within the stroma.

This s tudy re trospec t ive ly ana lyzed the c l in ica l ,
mammographic, and ultrasonographic characteristics of 21 DMP
lesions, aiming to elucidate their distinguishing features and
improve diagnostic accuracy. Given the benign yet clinically
deceptive nature of DMP, enhancing its differentiation from
breast cancer is essential to guide appropriate management and
reduce the risk of overtreatment.
2 Material and methods

2.1 Ethical approval

This retrospective study was reviewed and approved by the
Institutional Review Board (IRB) of Shanxi Provincial People’s
Abbreviations: BI-RADS, Breast Imaging Reporting and Data System; CC,

Craniocaudal; CNB, Core needle biopsy; DM, Diabetes mellitus; DMP,

Diabetic mastopathy; GAD65, Glutamic acid decarboxylase; 5-kDa,

autoantibody; HbA1c, Glycated Hemoglobin A1c; MG, Mammography; MLO,

Mediolateral oblique; MRI, Magnetic; esonance imaging; T1DM, Insulin-treated

type 1 diabetes mellitus; T2DM, Insulin-treated type 2 diabetes mellitus;

US, Ultrasonography.
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Hospital. Due to the retrospective nature of the study and the use
of anonymized data, the requirement for informed consent was
waived by the IRB.
2.2 Study population and case
identi� cation

A retrospective review was performed on the pathology
databases (2014–2024) of three tertiary hospitals in Shanxi
Province (Shanxi Provincial People’s Hospital, First Hospital of
Shanxi Medical University, and Shanxi Provincial Cancer Hospital).
The databases were searched using a combination of the following
keywords: “diabetic mastopathy”, “sclerosing lymphocytic
lobulitis”, “lymphocytic mastitis”, “�brous disease of the breast”,
and “diabetic breast disease”.

All retrieved pathology reports were independently screened by
two researchers. Inclusion criteria were: a pathology report with a
de�nitive diagnosis of either “diabetic mastopathy” or “sclerosing
lymphocytic lobulitis.” Exclusion criteria included: (1) pathology
reports containing only descriptive diagnoses (e.g., “breast �brosis
with lymphocytic in�ltration,” “chronic mastitis”) without a
c o n c l u s i v e l i n k t o D M P a n d l a c k i n g s u p p o r t i v e
immunohistochemistry or clinical correlation; (2) incomplete
clinical data. Based on these criteria, a total of 82 pathology
records were excluded due to descriptive-only pathology reports
that lacked a de�nitive diagnosis of DMP. Ultimately, 21
pathologically veri�ed lesions (from 17 patients) were included in
the �nal study cohort.
2.3 Mammography and ultrasonography

Among the 17 patients, 15 underwent mammography using GE
Senograph 2000D and Hologic Lorad Selenia digital mammography
systems. Standard craniocaudal (CC) and mediolateral oblique
(MLO) views were obtained to evaluate lesion location, size,
margins, calci�cations, abnormal vascularity, and axillary
lymph nodes.

Additionally, all patients underwent ultrasonography. The
following ultrasound systems were used: GE LOGIQ E9 with an
ML6–15 MHz transducer, HITACHI Aloka ARIETTA 70 with an
L441 transducer,

Supersonic Aixplorer with an SL15–4 transducer, Siemens
Acuson Sequoia with an 18L6 transducer, Philips EPIQ 5 with an
eL18–4 transducer.

Patients were placed in the supine position, with both breasts
and axillae fully exposed. Radial scanning was performed in a
clockwise manner centered on the nipple to assess lesion location,
size, echogenicity, margins, calci�cations, posterior acoustic
shadowing, vascularity, and axillary lymph node status. The
sonographic feature “absence of a space-occupying effect” was
speci�cally evaluated. It was de�ned as the lack of displacement,
compression, or bulging distortion of the surrounding normal
breast parenchyma and Cooper’s ligaments by the lesion. During
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scanning, this feature was assessed through dynamic multi-planar
observation, con�rming an “in�ltrative” or “blending” growth
pattern of the lesion with the surrounding tissues, rather than an
“expansile” mass effect.
2.4 Ultrasound-guided core needle biopsy

CNBs were performed with a 14-gauge automated core biopsy
needle (22-mm throw; Bard® Magnum® Reusable Core Biopsy
System, Bard Medical, Tempe, AZ, USA). The retrospective
pathological reports were reviewed by a pathologist with 10 years
of breast pathology experience.
2.5 Image interpretation and clinical data
collection

Image interpretation was performed independently by two
radiologists (Dr. Chen and Dr. Zhang, with 8 and 20 years of
experience in breast imaging, respectively). Both radiologists were
blinded to the �nal pathological results during the initial imaging
review. Each radiologist independently evaluated al l
mammographic and sonographic images, assessing features
including lesion location, size, margins, echotexture, posterior
acoustic features, calci�cations, and vascularity, and assigned a
category according to the Breast Imaging Reporting and Data
System (BI-RADS, 5th edition) guidelines (9).

Following the independent reviews, any discrepancies in BI-
RADS assessment or key feature description were resolved through
a consensus discussion between the two radiologists, with reference
Frontiers in Endocrinology 03
to the BI-RADS atlas. A �nal agreed-upon assessment was recorded
for each lesion.

A formal quantitative assessment of inter-reader agreement
(e.g., using kappa statistics) was not performed due to the
retrospective study design and the primary goal of establishing a
consensus diagnosis for clinical correlation. This represents a
methodological limitation of our study.

Clinical information was obtained by reviewing medical
records, including chief complaints, symptoms, and diabetes
history. The diagnosis and classi�cation of diabetes mellitus—type
1 (T1DM) versus type 2 (T2DM)—for each patient were
retrospectively con�rmed based on the following information
documented in the medical records: clinical diagnosis, age at
onset, treatment regimen (speci�cally, insulin dependence from
diagnosis for type 1 diabetes mellitus, T1DM), and relevant
laboratory �ndings, for example, the presence of autoantibodies
such as glutamic acid decarboxylase 65-kDa antibody (GAD65) in
T1DM, when available. Data regarding glycated hemoglobin A1c
(HbA1c) levels and the presence of diabetes-related complications
were also extracted from the records when documented; the absence
of such data for some patients is acknowledged as a limitation.
Missing data were classi�ed as “unknown” and excluded
from analysis.
2.6 Statistical analysis

Given the exploratory and descriptive nature of this study and
the relatively small sample size (21 lesions from 17 patients), the
data are summarized using descriptive statistics. Continuous
variables are presented as median (range) or mean ± standard
deviation, as appropriate, and categorical variables are expressed as
frequencies (percentages). Formal inferential statistical tests or
correlation analyses (e.g., between diabetes duration and imaging
patterns) were not performed. This approach was chosen to avoid
overinterpreting the �ndings from a limited cohort and to provide a
clear, foundational description of the clinicopathologic and imaging
spectrum of DMP, which remains underreported. All analyses were
performed using SPSS (version 26).
3 Results

3.1 Clinical characteristics

This study included a total of 17 patients with pathologically
con�rmed DMP, comprising 21 lesions, of which 4 patients (23.5%)
had bilateral involvement. The clinical characteristics of the 17
patients at initial presentation are summarized in Table 1. All
patients were female with a median age of 58 years (range: 43–68
years). The majority (16/17, 94.1%) presented with a palpable breast
mass, while one patient (5.9%) exhibited nipple discharge as the
primary symptom. Diabetes mellitus history revealed type 1 DM in
5 cases (29.4%) and type 2 DM in 11 cases (64.7%), with one case
(5.9%) of unspeci�ed type. The median diabetes duration prior to
TABLE 1 Clinical characteristics of 17 DMP patients.

Characteristic Number (%)

Chief complaint

Palpable mass 16, 94.1%

Nipple discharge 1, 5.9%

Diabetes type

Type 1 DM 5, 29.4%

Type 2 DM 11, 64.7%

Unknown 1, 5.9%

Diabetes treatment

Oral hypoglycemic agents 3, 17.6%

Insulin-dependent 10, 58.8%

Unknown 4, 23.5%

Diabetes complications

Present 7, 41.2%

Unknown 10, 58.8%
DMP, diabetic mastopathy; DM, diabetes mellitus.
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DMP diagnosis was 23.3 years (range: 5–49 years). Treatment
regimens included insulin therapy (10 cases, 58.8%) and oral
hypoglycemic agents (3 cases, 17.6%), while 4 cases (23.5%) had
undocumented treatment. Diabetes-related complications were
documented in 7 patients (41.2%), with unavailable data for the
remaining cases.
3.2 Mammographic characteristics

In this study, 19 out of 21 DMP lesions underwent
mammography. Two lesions (10.5%) were categorized as BI-
RADS 0 due to focal glandular thickening and increased density,
which obscured clear assessment. One lesion, located in the right
breast, presented as a large (approximately 72 × 64 mm), high-
density mass with smooth and well-de�ned margins, lacking
spiculated borders. Given its considerable size, it was classi�ed as
BI-RADS 4b. Two lesions (10.5%) were assessed as benign (BI-
RADS 2) due to the presence of coarse calci�cations visible
bilaterally. The remaining 14 lesions (73.7%) demonstrated dense
glandular tissue without any suspicious features (e.g., mass,
Frontiers in Endocrinology 04
microcalci�cations, distortion) and were therefore classi�ed as
probably benign (BI-RADS 3).
3.3 Ultrasonographic features

In this study, all 21 DMP lesions underwent ultrasonographic
examination. Of these, 16 patients (19 lesions) presented with
palpable breast masses (Figure 1), while one patient (bilateral
lesions) presented with nipple discharge as the primary symptom,
without a discrete palpable mass (Figure 2).

The sonographic characteristics of the 19 mass-forming lesions
are synthetically detailed in Table 2. The lesions ranged in size from
21 to 65 mm, with a median size of 36 mm, and all were solid
masses. All lesions (100%) exhibited irregular margins. Echotexture
varied: the majority (78.9%, 15/19) presented as a heterogeneous,
ill-de�ned area that intermingled with and did not distort the
surrounding glandular architecture, demonstrating a clear absence
of a space-occupying effect. The remaining lesions (21.1%, 4/19)
were discrete hypoechoic masses. Posterior acoustic shadowing was
a prominent feature, present in 89.5% (17/19) of cases. On Doppler
FIGURE 1

A 68-year-old woman (Patient 1, Table 3) with 20-year history of type 2 diabetes mellitus (10 years insulin therapy) presenting with a left breast
mass. (A, B) Transverse (A) and longitudinal (B) ultrasound images show a heterogeneous, ill-de�ned lesion (calipers). The lesion blends with the
parenchyma without displacing it (arrows), exemplifying the absence of a space-occupying effect. Posterior acoustic shadowing is present. These
features are consistent with a BI-RADS 4b assessment. (C, D) Mammographic CC (C) and MLO (D) views reveal focal glandular thickening with
increased density in the left breast (BI-RADS 0), with no discrete mass. (E) Histopathological examination (H&E stain) shows marked stromal
hyalinization and sclerosis with lymphocytic in�ltration around breast lobules, diagnostic of diabetic mastopathy.
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imaging, all lesions were avascular (100%). Coarse calci�cations
were absent in 94.7% (18/19) of lesions; and similarly, axillary
lymphadenopathy was not observed in any case (100%).

Based on these features, the mass lesions were classi�ed as
follows: 14 (73.7%) as BI-RADS 4a, 4 (21.1%) as BI-RADS 4b, and 1
(5.3%) as BI-RADS 5. In the patient with bilateral, non-mass
lesions, ultrasonography revealed multiple dilated ducts
containing intraductal material, and both were classi�ed as BI-
RADS 4a (Figure 2). The detailed clinical and imaging
characteristics of all 21 DMP lesions are summarized in Table 3.
3.4 Pathologic diagnosis and follow-up

The detailed pathological diagnosis, core needle biopsy
correlation, and follow-up data for each lesion are summarized in
Table 4. All 21 lesions were ultimately con�rmed as diabetic
mastopathy (DMP) through de�nitive pathological assessment.
Surgical excision served as the diagnostic reference standard for
Frontiers in Endocrinology 05
16 lesions. Among the remaining 5 lesions managed non-
operatively, diagnosis was established via concordant clinical,
imaging, and core needle biopsy �ndings.

Ultrasound-guided core needle biopsy (CNB) was performed
on 19 lesions. It yielded a speci�c histological diagnosis of DMP in
13 cases (68.4%). In the remaining 6 cases (31.6%), CNB results
were non-speci�c, reporting �bro-in�ammatory changes (e.g.,
marked sclerosis, chronic in�ammation). All 6 lesions with non-
speci�c CNB results underwent surgical excision for de�nitive
diagnosis, contributing to the overall surgical rate.

During a median imaging follow-up of 33.5 months (range: 5–
74.2 months) available for 18 lesions, clinical outcomes differed
between management groups. Among the 13 surgically treated
lesions with follow-up, 10 (76.9%) remained recurrence-free,
while 3 (23.1%) developed new ipsilateral lesions radiologically
suggestive of DMP, all con�rmed by repeat CNB. In the non-
surgical group (n=5), two lesions progressed in size, two remained
stable, and one resolved spontaneously. Importantly, no breast
carcinoma was detected during follow-up in any patient.
FIGURE 2

A 51-year-old woman (Patient 17, Table 3) with 22-year history of type 2 diabetes mellitus (12 years insulin therapy) presenting with persistent nipple
discharge for 9 months. (A, B) Ultrasonographic images demonstrate bilateral ductal dilatation, with solid intraductal echogenic material in the left breast
(A) and echogenic debris in the right breast (B), both classi�ed as BI-RADS 4a. (C, D) Mammographic CC views of the left (C) and right (D) breasts show
dense parenchyma without suspicious �ndings (BI-RADS 3 bilaterally). (E, F) Histopathological sections reveal characteristic features of diabetic
mastopathy, including lobular atrophy, stromal sclerosis, ductal ectasia with secretory retention (E), and periductal lymphocytic in�ltration (F).
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