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Abstract

Background/Objectives: Lipedema is a chronic, progressive adipo-fascial disorder char-
acterized by connective tissue dysfunction, fibrosis, microangiopathy, and adipose tissue
proliferation. Although lipedema has traditionally been described as a regionally confined
disorder, emerging evidence suggests that it may reflect a broader stromal and connec-
tive tissue dysfunction. It is therefore plausible that anatomical regions not historically
associated with lipedema may also exhibit alterations consistent with this dysfunctional
stromal pattern. From this perspective, breast tissue—rich in fibro-glandular and stro-
mal components—represents a compelling model in which to investigate whether such
features are present. The breast, with its complex fibro-glandular and stromal architec-
ture, represents a physiologically plausible site of involvement; however, its structural
features in lipedema have never been systematically examined. The primary aim of this
study was therefore to determine whether breast tissue—rich in fibro-glandular and stro-
mal components—shows recurrent imaging or histopathological features suggestive of
lipedema-related involvement. A secondary aim was to compare the frequency of these
findings with patterns typically reported in healthy screening populations. Methods: This
retrospective cross-sectional study analyzed 62 women (mean age: 44 ± 8 years), ob-
tained between September and November 2025, with a clinical diagnosis of lipedema who
voluntarily provided breast imaging reports (ultrasound, mammography, or magnetic
resonance imaging, MRI). Results: The findings revealed a remarkably high prevalence
of fibro-glandular parenchyma (45%), multiple diffuse cysts (42%), microcalcifications
(21%), and fibroadenomas (43.5%), with frequencies substantially exceeding those docu-
mented in healthy screening populations. Additional features included significant breast
asymmetry or tuberous morphology (6%), reactive or sclero-lipomatous lymph nodes
(19%), and recurrent stromal hyperplasia on biopsy. Histological evaluations (n = 9) consis-
tently showed fibroproliferative alterations, including stromal hypercellularity, adenosis,
fibroepithelial lesions, apocrine metaplasia, and pseudoangiomatous stromal hyperplasia,
suggesting a shared extracellular matrix-related dysplastic phenotype between lipedema-
affected breast tissue and peripheral adipose tissue. Conclusions: These findings support
the hypothesis that lipedema may express a characteristic breast phenotype driven by
stromal and extracellular matrix dysregulation. If confirmed in larger controlled studies,
these recurrent alterations could contribute to improved diagnostic frameworks and raise
awareness of lipedema as a systemic connective tissue disorder with underrecognized
breast manifestations.
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1. Introduction
Lipedema has traditionally been described as an abnormal, disproportionate, and

symmetrical accumulation of adipose tissue, predominantly affecting the lower limbs and,
to a lesser extent, the upper limbs, and typically accompanied by pain, inflammation, and
fibrosis [1]. Etiopathogenetic hypotheses have focused on genetic [2], hormonal [3], vascu-
lar [4], and inflammatory factors [5]. This diagnostic description—historically developed
to differentiate lipedema from obesity, lymphedema, and other vascular disorders—has
played a central role in shaping the disease’s nosology. However, there is currently no solid
evidence demonstrating that lipedema is truly confined to a single anatomical district.

An increasing body of research suggests that lipedema is better understood as an
adipo-fascial, stromal, and connective tissue disorder characterized by extracellular matrix
(ECM) abnormalities, interstitial fluid dysfunction, microangiopathy, and aberrant fibro-
adipose proliferation [4,6]. Recent findings support the hypothesis that adipose disorders
such as lipedema and Dercum’s disease involve fascial remodeling that extends beyond
adipocyte hypertrophy [7]. Prior studies in individuals with co-occurring adipose disor-
ders and hypermobility spectrum conditions have demonstrated an association between
immune dysregulation and increased thickness of the pretibial superficial fascia [7]. This
suggests that immune dysregulation contributes to superficial fascial changes in hypermo-
bile Ehlers–Danlos syndrome (hEDS), hypermobility spectrum disorders (HSD), and in
adipose tissue disorders occurring concomitantly. Both lipedema and Dercum’s disease are
associated with chronic, low-grade inflammation mediated by M2 macrophages. These cells
promote angiogenesis, interstitial fluid accumulation, and ECM remodeling. The presence
of M2-mediated inflammation supports the concept that these conditions are not isolated
adipose disorders but, rather, systemic fascial pathologies [8]. Previous work by our group
has shown that lipedema shares several clinical and connective-tissue–related features
with hypermobility spectrum disorders (HSD), supporting the hypothesis of a systemic
extracellular matrix dysfunction [9]. It is therefore plausible to hypothesize that anatomical
regions not traditionally associated with lipedema may also exhibit alterations consistent
with this dysfunctional stromal pattern. From this perspective, breast tissue—rich in fibrog-
landular and stromal components—represents a compelling model to investigate whether
such features are present.

In clinical practice, however, breast alterations in women with lipedema have not
yet been systematically studied. This knowledge gap is compounded by the fact that,
according to patient reports and clinical review, radiologists and breast specialists are
often unfamiliar with lipedema, leading to uncertainty and a lack of tailored diagnostic
guidance. Moreover, review of the collected imaging reports revealed that only rarely
did the diagnostic workup include a structured medical history capable of detecting rel-
evant coexisting conditions—such as endometriosis, fibromyalgia, joint hypermobility,
psoriasis, connective tissue diseases, Raynaud phenomenon, celiac disease, non-Hodgkin
lymphoma, glomerulonephritis, sebaceous cysts, uterine fibroids, diffuse joint pain, atrial
septal aneurysm, recurrent umbilical hernia, prior tonsillectomy, adenectomy, cholecys-
tectomy, prurigo nodularis, varicocele, or gastroesophageal reflux disease—which further
reinforces the hypothesis of systemic connective tissue involvement.
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It is reasonable to assume that, had clinical history been consistently and systemati-
cally collected, the existing dataset on the multisystem manifestations of lipedema would
already be far more comprehensive. The absence of such structured assessment contributes
to the fragmented understanding of the disease and slows progress in elucidating its
full pathophysiology.

In light of these considerations, the present study aims to systematically describe
breast alterations observed in a cohort of women with a diagnosis of lipedema, with the
goal of examining whether such findings align with the stromal and connective tissue
dysfunction model that characterizes the condition. To our knowledge, this represents
the first observational analysis specifically dedicated to exploring the breast phenotype
in lipedema.

2. Materials and Methods
We conducted a retrospective, cross-sectional, descriptive observational study includ-

ing 62 patients (mean age 44 ± 8 years) with a clinical diagnosis of lipedema who provided
documentation of previous breast imaging examinations (mammography and/or ultra-
sound). Participants were recruited through social media platforms. At the time of data
collection, participants provided identifying information, which was stored separately;
for the purposes of the study, all data were anonymized by assigning each participant a
numerical code. All participants received an information sheet outlining the aims and
observational nature of the study and were informed that participation was voluntary.
Women who agreed to participate voluntarily submitted their clinical information via e-
mail and provided written informed consent for the use of their data for scientific research
purposes. All imaging findings included in this study were obtained during routine clinical
assessments performed between September and November 2025.

Participants who consented were asked to provide documentation related to:

• their lipedema diagnosis (clinical or diagnostic report),
• breast imaging studies (breast ultrasound, mammography, and/or magnetic resonance imaging).

2.1. Inclusion Criteria

Patients were included if they:

• had a clinical diagnosis of lipedema established by a specialist;
• had undergone at least one breast imaging examination (ultrasound, mammography,

or MRI);
• provided copies of radiological reports and, when available, histological findings.

2.2. Breast Imaging Variables Collected

Breast imaging reports were reviewed, and the following findings were recorded:

• breast cysts;
• microcalcifications;
• fibroadenomas or other benign nodular lesions;
• predominance of fibroglandular tissue;
• predominance of adipose, stromal, or mixed composition;
• marked breast asymmetry or tuberous breast morphology;
• history of breast surgery (including implants and complications such as capsular contracture);
• suspicious or malignant lesions confirmed by biopsy;
• presence of reactive lymphadenopathy.
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2.3. Statistical Analysis

Statistical analyses were performed using Microsoft Excel (Microsoft Corp., Redmond,
WA, USA). Continuous variables (such as age and body mass index) are presented as mean
and standard deviation (SD). Categorical variables are reported as absolute frequencies and
percentages. No dedicated statistical software package was used. Body Mass Index (BMI)
data were available for 31 patients; in this subgroup, the mean BMI was 25.8 ± 4. Regarding
disease staging, the sample included 13 patients with stage 1 lipedema, 6 with stage 1/2,
26 with stage 2, 1 with stage 2/3, 3 with stage 3, and 1 patient with lipolymphedema. The
analyses performed in this study were purely descriptive; no inferential statistical tests
were conducted, and therefore, no p-values are reported

2.4. Rationale for Study Design

This study did not include a control group because its purpose was not to quantify risk
differences or estimate the prevalence of breast alterations relative to a healthy population,
but rather to systematically describe the findings observed within a cohort of women with
lipedema. This approach is typical of cross-sectional descriptive observational studies
aimed at phenotypic characterization of conditions that remain poorly understood. Given
the exploratory nature of the field, the scientific priority is to document the pattern of
findings rather than establish formal comparisons. Additionally, previously published
international data already provide reference values for the general population, which we
have reported in full. The aim is, therefore, hypothesis-generating rather than inferential.

3. Results
Breast symptoms were reported by a subset of participants: 14.51% experienced

persistent breast pain or tension, 9.6% reported occasional discomfort, 6.4% reported
symptoms associated with the menstrual cycle, and 6.4% described pain upon palpation or
during imaging examinations.

Regarding breast tissue composition, 45% of patients exhibited a predominantly
fibro-glandular pattern characterized by a dense fibrous component. Approximately 16%
demonstrated a primarily fibro-adipose pattern, while 24% showed a predominantly glan-
dular structure. Representative multimodal breast imaging findings these tissue patterns
are shown in Figure 1. Multiple and diffuse breast cysts were identified in 42% of the cohort.
Calcifications or microcalcifications—mostly benign and in some cases with dystrophic
appearance—were present in 21% of patients. Marked breast asymmetry or tuberous breast
morphology was reported in 6%.

Three patients had undergone prior breast augmentation with implants; all three
developed clinically significant capsular contracture requiring medical and/or surgical
management. Reactive lymph nodes, lymphadenopathy, or sclerolipomatous lymph nodes
were reported in 19% of patients. Fibroadenomas were identified in 43.5% of the cohort.
These findings are summarized in Figure 2.
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Figure 1. Multimodal breast imaging from a patient included in the study cohort. (A) high-frequency
breast ultrasound (qualitative illustrative image) shows increased echogenicity of the fibrous septa,
finely lobulated adipose architecture, and diffuse stromal thickening without focal lesion. (B) Stan-
dard mediolateral oblique and craniocaudal mammography views demonstrate diffuse fibroadipose
density, and a homogeneous, non-nodular parenchymal pattern. Images were obtained during
routine clinical care and anonymized for research purposes.

Figure 2. Main structural and radiological breast findings in women with lipedema. The most
frequent alterations include a predominantly fibroglandular breast pattern (45%), multiple cysts
(42%), fibroadenomas (43.5%), and microcalcifications (21%). Reactive lymph nodes were observed in
19% of patients, while significant asymmetry or tuberous breast morphology occurred in 6%. Data
represent the distribution of key imaging findings within the study cohort.
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3.1. Histopathological Findings

Nine biopsies were performed, revealing the following diagnoses:
Fibroepithelial lesion with focal stromal hypercellularity.
Proliferation of tubular structures lined by epithelial and myoepithelial cells, sur-

rounded by scant stroma with lymphoplasmacytic elements (tubular adenoma).
Hyperplastic ductal epithelial fragments with rare microcalcifications and scattered

stromal remnants.
Micropapillary infiltrating ductal carcinoma with foci of adenosis.
Columnar cell hyperplasia with cystic apocrine metaplasia and isolated endoluminal

microcalcifications.
Breast parenchymal fragments with features of florid and sclerosing adenosis, duct

ectasia, and intraductal papilloma.
Benign fibroepithelial lesion with fibroadenomatoid hyperplasia and marked pseu-

doangiomatous stromal hyperplasia (PASH).

3.2. Invasive Ductal Carcinoma

Breast parenchymal fragments with fibrocystic mastopathy, apocrine metaplasia, and
stromal microcalcifications

4. Discussion
The distribution of mammographic density in our cohort does not substantially dif-

fer from what is reported in the general population, in which Breast Imaging Reporting
and Data System (BI-RADS) B is described in approximately 20–30% of women [10]. The
predominance of a fibro-glandular pattern in the women with lipedema examined in this
study is noteworthy, as this feature has not been previously characterized in the literature.
As shown in Figure 3, the prevalence of a fibro-adipose pattern (BI-RADS A) in the gen-
eral population ranges between 10% and 20%, depending on the cohort, and the values
observed in our sample fall within this interval and do not show meaningful deviations
from published data. However, breast density remains an important aspect to consider.
Because breast cancers also appear radio-dense on mammography, high breast density
can hinder tumor detection due to a masking effect, thereby limiting both the sensitiv-
ity and specificity of mammography [11–13]. Moreover, breast density is recognized as
an independent risk factor for the development of breast cancer, with women who have
dense breasts demonstrating up to a six-fold increased risk compared with those with fatty
breasts [14–16]. High breast density is also associated with increased rates of false-negative
examinations and interval cancers [17–19]. The fibro-glandular pattern observed in our li-
pedema cohort is consistent with the systemic phenotype of the condition, in which fibrotic
nodules are frequently described in other anatomical regions. The recurrent coexistence of
cysts and nodules suggests a shared mechanism involving ECM dysregulation and stromal
remodeling—hallmarks of connective tissue disorders associated with lipedema. Lipedema
is characterized by widespread alterations of the extracellular matrix, disorganized septal
fibrosis, and chronic microinflammation. These features, which promote nodule formation
in the adipose tissue of the limbs, may reasonably contribute to the recurrent presence of
benign microcysts within breast parenchyma. The high prevalence of breast cysts in our
cohort may reflect the same stromal instability observed in the subcutaneous tissues of
individuals with lipedema, defined by fibrotic nodularity, microangiopathy, and abnor-
mal ECM proliferation. The synchronous presence of cysts and nodules across different
anatomical districts supports the hypothesis of a systemic connective tissue dysfunction
rather than a localized breast disorder.
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Figure 3. Prevalence of main structural and radiological breast findings in the general healthy popu-
lation, based on published epidemiological and radiological data. Typical prevalence ranges include:
fibroglandular pattern ~40%, fibroadipose ~35%, glandular ~25%, breast cysts ~10%, microcalcifica-
tions 7–12%, asymmetry ~4%, and fibroadenomas 10–20%.

In the healthy population, studies in asymptomatic women indicate that approxi-
mately 1.5% present microcysts on ultrasound [20], whereas benign mammographic cal-
cifications have been reported in about 9.6% of screening examinations [21,22]. Palpable
breast cysts over the lifespan have been documented in approximately 7% of women in
Western countries [22].

Work by Rachelle Crescenzi (2018, 2020) [23,24] demonstrated that women with
lipedema exhibit significantly increased sodium content in the skin and subcutaneous
adipose tissue, quantified using sodium magnetic resonance imaging (23Na MRI). Alter-
ation of the stromal microenvironment—characterized by interstitial sodium retention,
increased osmolarity, and extracellular matrix dysfunction—may theoretically promote
a pro-fibrotic and pro-inflammatory milieu. These mechanisms are compatible with a
higher predisposition to microcalcification formation, as observed in our cohort. Although
a sodium–calcification link has not yet been demonstrated in the breast tissue of individ-
uals with lipedema, current knowledge of connective tissue biology provides a coherent
physiopathological basis.

The presence of marked asymmetries or tuberous breast morphology may reflect a
congenital variant in breast morphogenesis. Several findings observed in our patients
(volumetric asymmetry, differences in parenchymal development, and potential segmental
hypoplasia) are compatible—although not diagnostic—with mild forms within the tuber-
ous breast spectrum, commonly considered expressions of congenital connective tissue
dysplasia. Tuberous breast is a malformation characterized by constriction of the breast
base, segmental glandular hypoplasia, and thickening of periareolar fibrous septa. The
asymmetries observed in some participants may therefore represent subclinical dysplastic
variants; however, this study does not allow for formal diagnostic classification. This
hypothesis aligns with existing literature linking connective tissue dysplasia with abnormal
breast development.
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Regarding patients who had undergone breast augmentation, although the number
of cases was small, the finding that all three developed clinically significant capsular
contracture is noteworthy. Capsular contracture (CC) is the most common complication
after breast augmentation, with a reported prevalence of 5–19% in cosmetic augmentation
and 19–25% in breast reconstruction [25]. CC represents a localized problem caused
by an excessive fibrotic foreign-body reaction to the implant [26]. Although the precise
mechanism remains unclear, it is hypothesized to involve a chronic inflammatory response
driven by innate immune cells, leading to excessive collagen synthesis, fibrosis, pain, and
abnormal firmness.

Within the context of lipedema and associated connective tissue disorders, this ob-
servation may reflect an underlying stromal vulnerability, characterized by dysfunctional
ECM remodeling and a predisposition to abnormal capsular fibrosis. Lipedema displays
a prominent extracellular matrix phenotype marked by septal fibrosis, disorganized col-
lagen fibers, increased myofibroblast activity, and microinflammation. Because capsular
contracture is similarly mediated by TGF-β signaling, myofibroblasts, and stiffened ECM,
it is biologically plausible that individuals with lipedema may be more susceptible to
pathological periprosthetic capsule formation. This association, however, has not been
systematically studied and warrants further investigation.

The prevalence of fibroadenomas in the general population varies widely depending
on cohort characteristics and diagnostic modalities. The most recent large-scale ultrasound
study (n = 11,898 healthy women aged 18–40 years) reported a prevalence of 27.6% [27].
The presence of benign or reactive axillary lymph nodes is a common finding in the
general population [28].

Overall, the findings from our cohort suggest that women with lipedema exhibit
a surprisingly frequent constellation of breast structural alterations, consistent with a
characteristic connective tissue and stromal phenotype.

Key Findings

1. Unusually high prevalence of fibro-glandular parenchyma

Nearly half of the patients (45%) exhibited a predominantly fibro-glandular breast
pattern with a dense and fibrous stromal component. This finding is noteworthy because

• no studies to date have documented a similar prevalence in the general population;
• in the literature, such markedly stromal patterns are more typically associated with

dysplastic conditions or specific hormone-responsive states.

In our cohort, however, the stromal/fibrous component appears as a recurrent feature,
to the extent that it may represent a characteristic breast pattern in women with lipedema.

2. High frequency of cysts and microcalcifications

The prevalence of diffuse cysts (42%) and microcalcifications (21%) exceeds that
reported in large screening studies of the general population.

The critical observation is not the isolated percentage but the cluster of alterations:

• densely fibro-glandular architecture,
• stromal proliferation,
• multiple cysts,
• microcalcifications.

Taken together, this constellation is consistent with a breast tissue phenotype that
is hyperreactive, proliferative, and mechanically dysfunctional—conceptually analogous
to the phenotype observed in lipedema-affected adipose tissue (adipocyte proliferation,
fibrosis, ECM remodeling).
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3. Elevated frequency of fibroadenomas

A total of 43.5% of patients presented with one or more fibroadenomas.
In the general population, the estimated prevalence ranges from 10% to 20%.
This substantial difference suggests:

• a stromal–epithelial proliferative tendency,
• instability of the ECM microenvironment,
• possible shared pathophysiological pathways with other fibro-dysplastic manifesta-

tions of connective tissue.

4. Lymphadenopathy and reactive lymph nodes

Nineteen percent of patients exhibited reactive or sclero-lipomatous lymph nodes.
When considered within the context of the microvascular and lymphatic dysfunction

already described in lipedema, this finding may reflect a chronic stromal and immune
response as part of the systemic disease phenotype.

5. Adverse reactions to breast implants

All three patients with breast implants developed clinically significant capsular contracture.
Given that capsular contracture is linked to:

• local immune dysregulation,
• altered ECM turnover,
• a predisposition to fibrosis,

This observation strengthens the hypothesis of an underlying connective tissue vul-
nerability in women with lipedema.

6. Histological findings consistent with diffuse stromal dysplasia

The nine biopsy reports showed a heterogeneous set of alterations, yet with a common
underlying theme:

• stromal hyperplasia,
• fibroepithelial lesions,
• apocrine metaplasia,
• stromal hypercellularity,
• florid or sclerosing adenosis,
• pseudoangiomatous stromal hyperplasia (PASH).

These findings are not random; they represent different expressions of a stromal
dysplastic phenotype characterized by:

• abnormal proliferation,
• ECM remodeling,
• proliferative reactivity.

This pattern closely parallels the known pathophysiology of lipedema in adipose
tissue of the limbs.

7. Identification of two invasive ductal carcinomas

The diagnosis of invasive carcinoma in two cases (micropapillary and ductal) can-
not support statistical conclusions, but it raises important questions regarding potential
associations between:

• chronic stromal proliferation,
• inflammatory microenvironment,
• ECM alterations,
• oncologic risk.

This observation highlights an area that warrants further investigation.
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5. Conclusions
It is not surprising that a connective tissue disorder such as lipedema would also

involve the breast, an organ exceptionally rich in connective tissue distributed across
distinct and functionally specialized compartments. Beyond adipose tissue, which accounts
for much of breast volume, the mammary gland contains specialized intralobular connective
tissue and, most prominently, an extensive interlobular stroma that provides essential
structural support.

The periductal (or mantellar) stroma, which closely surrounds the ductules, consists
of densely organized collagen fibers with a substantial elastic component, effectively
functioning as the lamina propria of the ductal system. The intralobular stroma is more
delicate, containing fine reticular collagen fibrils and a ground substance rich in acidic
mucopolysaccharides, which contribute to variable degrees of tissue hydration. This
hydration increases in the premenstrual period, producing the well-known cyclical breast
tension and discomfort (mastodynia).

Even more extensive is the interlobular connective tissue, which has no direct contact
with ductal epithelium. It forms a network extending from the dermis into deeper layers,
merging with the subcutaneous connective tissue. This stromal compartment can vary
markedly in volume and density in response to endocrine stimuli and overall physiological
state, making the breast a dynamic organ highly sensitive to connective tissue remodeling.

Within this framework, the alterations observed in our cohort—including the pre-
dominance of fibro-glandular parenchyma, diffuse cysts, microcalcifications, fibroadeno-
mas, stromal hyperplasia, and reactive lymphadenopathy—are entirely consistent with
a systemic condition affecting the extracellular matrix, fibrous components, and stromal
regulation. Because the breast is one of the organs richest in modifiable connective tissue, it
is a natural site for expressing a proliferative–fibrotic disorder such as lipedema. From this
perspective, the presence of a characteristic breast phenotype may represent an overlooked
yet physiopathologically coherent component of lipedema.

Based on the collected data, it is reasonable to hypothesize that the constellation of
findings—predominantly fibro-glandular parenchyma, multiple diffuse cysts, microcalci-
fications, fibroadenomas, stromal hyperplasia, and lymph node reactivity—constitutes a
distinctive breast pattern in women with lipedema. Although studies with control groups
and larger samples are needed, this pattern may hold clinical relevance in the future. The
presence of these findings, particularly when recurrent or accompanied by mastodynia,
tissue instability, or systemic symptoms consistent with a connective tissue disorder, could
serve as a potential indicator prompting targeted evaluation for lipedema.

Such an approach would be innovative and could support both earlier diagnosis
and recognition of underexplored phenotypic dimensions of the disease. However, this
hypothesis requires confirmation through prospective, controlled studies before it can be
integrated into clinical practice.

6. Limitations
This study presents several limitations that should be considered when interpreting

the results.

- Absence of a control group

We did not include a comparison sample of women without lipedema. This limits the
ability to determine whether the breast alterations observed are specific to lipedema or fall
within the range of variability present in the general population.

- Descriptive observational design
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The study was not designed to evaluate causal relationships but rather to describe
the frequency of specific structural and symptomatic patterns. Therefore, direct causal
inferences between lipedema and breast alterations cannot be made.

- Non-random sample selection

Participants were women who voluntarily responded to an open invitation and who
had already undergone breast imaging. This may introduce selection bias, as individuals
with symptoms, concerns, pain, or prior abnormal findings are more likely to participate.

- Heterogeneity of diagnostic examinations

Breast imaging studies (mammography, ultrasound, MRI) were not performed in a
single center nor using standardized protocols. Differences in operators, equipment, and
reporting practices may have contributed to variability in the findings.

- Lack of centralized image review

A blinded, centralized review of imaging studies by dedicated breast radiologists
was not feasible. Data were derived from available clinical reports, which may affect the
homogeneity and comparability of the results.

- Possible overestimation of certain alterations

The marked fibroglandular density observed in many patients may make breast evalu-
ation more challenging, increasing the likelihood of detecting microcalcifications, cysts, or
stromal thickening. This may contribute to a relative overestimation of these findings.

- Limited number of biopsies

Only nine patients underwent biopsy, limiting the strength of conclusions regarding
histological findings. The sample is insufficient to estimate prevalence or risk.

- Lack of endocrine and metabolic data

BMI values were available for only a subset of patients (31/62). Moreover, BMI is an
imperfect metric in lipedema, as it does not adequately capture regional fat deposition,
connective tissue alterations, or edema. This limits the interpretability and generalizability
of BMI-related observations and underscores the need for more specific measures of body
composition and fat distribution in future studies.

Systematic information on hormonal profile, use of hormonal therapies, or reproduc-
tive history was not collected, despite these factors potentially influencing breast structure
and stromal response.

- Possible underestimation of breast pain

Pain assessment was based on self-report through questionnaire and did not employ vali-
dated scales or longitudinal measurement. This may limit the accuracy of mastodynia estimation.

- Limited generalizability

Because the sample consisted exclusively of women with a clinical diagnosis of li-
pedema, the results cannot be automatically generalized to all individuals with lipedema
or to the general population.

Author Contributions: Conceptualization, E.F. and A.S.; Methodology E.F. and A.S., Data curation
E.F.; Resources, A.S. Writing—original draft preparation E.F. and A.S.; Writing—review and editing,
A.S.; Supervision, A.S.; Project administration, A.S. All authors have read and agreed to the published
version of the manuscript.

Funding: The research was supported by institutional international University of Verona, Fondo
Unico per la ricerca (FUR 2025).



J. Clin. Med. 2025, 14, 8940 12 of 13

Institutional Review Board Statement: This study did not require formal approval from an ethics
committee. All participants voluntarily provided their clinical documentation after receiving an
information sheet describing the aims and observational nature of the project and signed a written
informed consent form authorizing the use of their clinical data for research purposes. No active
interventions, diagnostic procedures, or modifications to clinical care were performed. In accordance
with the Declaration of Helsinki (2013 revision) and EU Regulation 2016/679 (GDPR), retrospective
research based exclusively on anonymized clinical data voluntarily provided by participants and
used solely for scientific purposes is exempt from formal ethics committee approval under national
and institutional regulations. Identifiable information was stored separately and removed prior to
analysis; only anonymized data were used.

Informed Consent Statement: All participants provided written informed consent before taking part
in the study. Each participant received an information sheet explaining the objectives, procedures,
and observational nature of the study, and subsequently signed a written consent form authorizing
the use of their clinical data for scientific research. All identifying information was removed prior
to analysis, and only anonymized data were used, in compliance with the Declaration of Helsinki
(2013 revision) and EU Regulation 2016/679 (GDPR).

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Herbst, K.L.; Kahn, L.A.; Iker, E.; Ehrlich, C.; Wright, T.; McHutchison, L.; Schwartz, J.; Sleigh, M.; Donahue, P.; Lisson, K.H.; et al.

Standard of care for lipedema in the United States. Phlebology 2021, 36, 779–796. [CrossRef]
2. Michelini, S.; Herbst, K.L.; Precone, V.; Manara, E.; Marceddu, G.; Dautaj, A.; Maltese, P.E.; Paolacci, S.; Ceccarini, M.R.; Beccari,

T.; et al. A multigene panel to identify genetic variants predisposing to lipedema using a next-generation sequencing strategy. J.
Pers. Med. 2022, 12, 268. [CrossRef] [PubMed]

3. Katzer, K.; Hill, J.L.; McIver, K.B.; Foster, M.T. Lipedema and the potential role of estrogen in excessive adipose tissue accumulation.
Int. J. Mol. Sci. 2021, 22, 11720. [CrossRef] [PubMed]

4. Al-Ghadban, S.; Cromer, W.; Allen, M.; Ussery, C.; Badowski, M.; Harris, D.; Herbst, K.L. Dilated blood and lymphatic
microvasculature in lipedema thighs compared to control tissue. Stem Cell Res. J. Obes. 2019, 2019, 8747461. [CrossRef]

5. Bauer, A.T.; von Lukowicz, D.; Lossagk, K.; Hopfner, U.; Kirsch, M.; Moog, P.; Bauer, H.; Machens, H.G.; Schmauss, D. Adipose
Stem Cells from Lipedema and Control Adipose Tissue Respond Differently to Adipogenic Stimulation In Vitro. Plast. Reconstr.
Surg. 2019, 144, 623–632. [CrossRef]

6. Rabiee, A. Lipedema and adipose tissue: Current understanding, controversies, and future directions. Front. Cell Dev. Biol. 2025,
13, 1691161. [CrossRef]

7. Wang, T.J.; Stecco, A.; Hakim, A.J.; Schleip, R. Fascial Pathophysiology in Hypermobility Spectrum Disorders and Hypermobile
Ehlers–Danlos Syndrome: A Review of Emerging Evidence. Int. J. Mol. Sci. 2025, 26, 5587. [CrossRef]

8. Wang, T.J.; Schubart, J.R.; Wagner, W.; Mills, S.E.; Joyce, R.; Francomano, C.A. Intersection between hypermobile Ehlers-Danlos
syndrome and adipose disorders: Investigating fascial remodeling with ultrasound imaging. J. Rare Dis. 2025, 4, 52. [CrossRef]

9. Fiengo, E.; Sbarbati, A. Lipedema and Hypermobility Spectrum Disorders Sharing Pathophysiology: A Cross-Sectional Observa-
tional Study. J. Clin. Med. 2025, 14, 7195. [CrossRef]

10. Sprague, B.L.; Gangnon, R.E.; Burt, V.; Trentham-Dietz, A.; Hampton, J.M.; Wellman, R.D.; Kerlikowske, K.; Miglioretti, D.L.
Prevalence of mammographically dense breasts in the United States. J. Natl. Cancer Inst. 2014, 106, dju255. [CrossRef]

11. McCormack, V.A.; dos Santos Silva, I. Breast density and parenchymal patterns as markers of breast cancer risk: A meta-analysis.
Cancer Epidemiol. Biomark. Prev. 2006, 15, 1159–1169. [CrossRef]

12. Kerlikowske, K.; Zhu, W.; Tosteson, A.N.; Sprague, B.L.; Tice, J.A.; Lehman, C.D.; Miglioretti, D.L. Identifying women with dense
breasts at high risk of interval cancers: A cohort study. Ann. Intern. Med. 2015, 162, 673–681. [CrossRef]

13. Weigel, S.; Heindel, W.; Heidrich, J.; Hense, H.W.; Heidinger, O. Digital mammography screening: Sensitivity of the programme
dependent on breast density. Eur. Radiol. 2017, 27, 2744–2751. [CrossRef]

14. Byrne, C.; Schairer, C.; Wolfe, J.; Parekh, N.; Salane, M.; Brinton, L.A.; Hoover, R.; Haile, R. Mammographic features and breast
cancer risk: Effects with time, age, and menopause status. J. Natl. Cancer Inst. 1995, 87, 1622–1629. [CrossRef] [PubMed]

15. Engmann, N.J.; Golmakani, M.K.; Miglioretti, D.L.; Sprague, B.L.; Kerlikowske, K. Population-attributable risk proportion of
clinical risk factors for breast cancer. JAMA Oncol. 2017, 3, 1228–1236. [CrossRef]

https://doi.org/10.1177/02683555211015887
https://doi.org/10.3390/jpm12020268
https://www.ncbi.nlm.nih.gov/pubmed/35207755
https://doi.org/10.3390/ijms222111720
https://www.ncbi.nlm.nih.gov/pubmed/34769153
https://doi.org/10.1155/2019/8747461
https://doi.org/10.1097/PRS.0000000000005918
https://doi.org/10.3389/fcell.2025.1691161
https://doi.org/10.3390/ijms26125587
https://doi.org/10.1007/s44162-025-00113-x
https://doi.org/10.3390/jcm14207195
https://doi.org/10.1093/jnci/dju255
https://doi.org/10.1158/1055-9965.EPI-06-0034
https://doi.org/10.7326/M14-1465
https://doi.org/10.1007/s00330-016-4636-4
https://doi.org/10.1093/jnci/87.21.1622
https://www.ncbi.nlm.nih.gov/pubmed/7563205
https://doi.org/10.1001/jamaoncol.2016.6326


J. Clin. Med. 2025, 14, 8940 13 of 13

16. Bodewes, F.T.H.; van Asselt, A.A.; Dorrius, M.D.; Greuter, M.J.W.; de Bock, G.H. Mammographic breast density and the risk of
breast cancer: A systematic review and meta-analysis. Breast 2022, 66, 62–68. [CrossRef]

17. Boyd, N.F.; Guo, H.; Martin, L.J.; Sun, L.; Stone, J.; Fishell, E.; Jong, R.A.; Hislop, G.; Chiarelli, A.; Minkin, S.; et al. Mammographic
density and the risk and detection of breast cancer. N. Engl. J. Med. 2007, 356, 227–236. [CrossRef]

18. Tice, J.A.; Cummings, S.R.; Smith-Bindman, R.; Ichikawa, L.; Barlow, W.E.; Kerlikowske, K. Using clinical factors and mammo-
graphic breast density to estimate breast cancer risk: Development and validation of a new predictive model. Ann. Intern. Med.
2008, 148, 337–347. [CrossRef] [PubMed]

19. Larsen, M.; Lynge, E.; Lee, C.I.; Lång, K.; Hofvind, S. Mammographic density and interval cancers in mammographic screening:
Moving towards more personalized screening. Breast 2023, 69, 306–311. [CrossRef] [PubMed]

20. Kim, H.J.; Lee, J.H.; Park, Y.M.; Lim, K. Clustered microcysts detected on breast ultrasonography in asymptomatic women. J.
Korean Soc. Radiol. 2023, 84, 676–685. [CrossRef]

21. Tran, T.X.M.; Chang, Y.; Ryu, S.; Park, B. Mammographic breast features and risk of cardiovascular diseases in Korean women.
Heart Lung 2024, 67, 176–182. [CrossRef]

22. Kowalski, A.; Okoye, E. Breast cyst. In StatPearls [Internet]; StatPearls Publishing: Treasure Island, FL, USA, 2025.
23. Crescenzi, R.; Marton, A.; Donahue, P.M.; Mahany, H.B.; Lants, S.K.; Wang, P.; Beckman, J.A.; Donahue, M.J.; Titze, J. Tissue

sodium content is elevated in the skin and subcutaneous adipose tissue in women with lipedema. Obesity 2018, 26, 310–317.
[CrossRef]

24. Crescenzi, R.; Donahue, P.M.; Petersen, K.J.; Garza, M.; Patel, N.; Lee, C.; Beckman, J.A.; Donahue, M.J. Upper and lower extremity
measurement of tissue sodium and fat content in patients with lipedema. Obesity 2020, 28, 907–915. [CrossRef] [PubMed]

25. Bachour, Y. Capsular contracture in breast implant surgery: Where are we now and where are we going? Aesthetic Plast. Surg.
2021, 45, 1328–1337. [CrossRef] [PubMed]

26. Siggelkow, W.; Faridi, A.; Spiritus, K.; Klinge, U.; Rath, W.; Klosterhalfen, B. Histological analysis of silicone breast implant
capsules and correlation with capsular contracture. Biomaterials 2003, 24, 1101–1109. [CrossRef] [PubMed]

27. Zhu, L.; Zeng, X.; Jiang, S.; Ruan, S.; Ma, H.; Li, Y.; Ye, C.; Dong, G. Prevalence of breast fibroadenoma in healthy physical
examination population in Guangdong province of China: A cross-sectional study. BMJ Open 2022, 12, e057080. [CrossRef]

28. American College of Radiology. ACR BI-RADS® Atlas—Breast Imaging Reporting and Data System, 5th ed.; Section: Axillary Lymph
Nodes; American College of Radiology: Reston, VA, USA, 2013.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.breast.2022.09.007
https://doi.org/10.1056/NEJMoa062790
https://doi.org/10.7326/0003-4819-148-5-200803040-00004
https://www.ncbi.nlm.nih.gov/pubmed/18316752
https://doi.org/10.1016/j.breast.2023.03.010
https://www.ncbi.nlm.nih.gov/pubmed/36966656
https://doi.org/10.3348/jksr.2022.0029
https://doi.org/10.1016/j.hrtlng.2024.05.002
https://doi.org/10.1002/oby.22090
https://doi.org/10.1002/oby.22778
https://www.ncbi.nlm.nih.gov/pubmed/32270924
https://doi.org/10.1007/s00266-021-02141-6
https://www.ncbi.nlm.nih.gov/pubmed/33559094
https://doi.org/10.1016/S0142-9612(02)00429-5
https://www.ncbi.nlm.nih.gov/pubmed/12504533
https://doi.org/10.1136/bmjopen-2021-057080

	Introduction 
	Materials and Methods 
	Inclusion Criteria 
	Breast Imaging Variables Collected 
	Statistical Analysis 
	Rationale for Study Design 

	Results 
	Histopathological Findings 
	Invasive Ductal Carcinoma 

	Discussion 
	Conclusions 
	Limitations 
	References

