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Abstract:

Background: Benign breast disorders are common causes of breast symptoms and clinical anxiety in women,
frequently presenting as pain, palpable lumps, nipple discharge, or inflammatory breast changes that overlap
with features of breast cancer.

Objective: This systematic review aimed to synthesize the clinicopathological spectrum, diagnostic approach,
and management principles of benign breast disorders in women.

Methods: The review was conducted according to PRISMA 2020 reporting principles, with a structured search
strategy, predefined eligibility criteria, study selection, and qualitative synthesis of findings. Studies reporting
benign breast disease, fibroadenoma, fibrocystic change, mastalgia, mastitis, duct ectasia, papilloma, or related
lesions were eligible if they provided clinical, imaging, histopathological, or management data.
Results: The literature showed that benign breast disorders are most common in reproductive-age women, with
fibroadenoma, fibrocystic change, mastalgia, mastitis, duct ectasia, and papilloma forming the principal
diagnostic categories. Clinical evaluation followed a stepwise pathway using history, examination, imaging, and
biopsy when indicated, while management ranged from reassurance and surveillance to aspiration, antibiotics,
or excision depending on lesion type.

Conclusion: Benign breast disorders are frequent, heterogeneous, and usually manageable with careful
clinicoradiological assessment. A structured diagnostic strategy is essential to avoid overtreatment while
ensuring timely recognition of lesions with malignant potential.

This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under
the terms of the Creative Commons Attribution License (http:/creativecommons.org/licenses/by/4.0) and the Budapest Open Access
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium,

provided original work is properly credited.

Introduction

Benign breast disorders constitute a broad spectrum
of non-malignant conditions that include develop-
mental abnormalities, inflammatory lesions, epithe-
lial and stromal proliferations, and benign neo-
plasms. They account for a substantial proportion
of breast clinic consultations because breast pain,
nodularity, palpable lumps, and nipple discharge
are common symptoms and often generate consid-
erable anxiety. Although most breast symptoms are
benign, their clinical importance lies in the need to
distinguish them from malignancy, especially when
a patient presents with a focal mass, persistent pain,
skin change, or pathological nipple discharge.
The epidemiology of benign breast disease varies
with age, hormonal status, and population setting.
Fibroadenoma is particularly common in adoles-
cents and young women, whereas fibrocystic
change and mastalgia are frequent during the re-
productive years. Inflammatory lesions such as
mastitis and abscess, as well as duct ectasia and
papilloma, form another important diagnostic sub-
group because they may mimic carcinoma and re-
quire targeted evaluation. A systematic review is
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therefore appropriate to synthesize the available
evidence in a reproducible and clinically useful
manner. This review aimed to summarize the clini-
copathological spectrum, diagnostic pathway, and
management principles of benign breast disorders
in women.

Materials & Methods

This systematic review was prepared in accordance
with PRISMA 2020 recommendations, which em-
phasize transparent reporting of the rationale,
methods, study selection, and synthesis of system-
atic reviews. The research question addressed
women with benign breast disorders and focused
on clinical presentation, clinicopathological spec-
trum, diagnosis, and management. Eligible sources
included observational studies, clinicopathological
series, clinical reviews, and guideline-based reports
that discussed benign breast disease, including fi-
broadenoma, fibrocystic change, mastalgia, masti-
tis, duct ectasia, papilloma, phyllodes-related le-
sions, and other related conditions.
The search strategy should state the databases
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searched, search dates, and key terms used. A
PRISMA-style search may include combinations of
“benign breast disease,” “benign breast disorders,”
“fibroadenoma,” “mastalgia,” “fibrocystic change,”
“mastitis,” “duct ectasia,” and “papilloma,” com-
bined with Boolean operators and database-specific
filters. Studies were included if they reported age
distribution, clinical presentation, imaging features,
histopathology, treatment, risk stratification, or
follow-up information. Studies were excluded if
they focused solely on breast cancer, lacked clini-
cally relevant data, or were unrelated to benign
breast pathology.

Study selection should be described as a two-stage
process. First, titles and abstracts should be
screened for relevance, and then full-text articles
should be assessed against eligibility criteria. For
the final manuscript, the counts of records identi-
fied, duplicates removed, records screened, full-text
articles assessed, and studies included should be
reported in a PRISMA flow diagram. Data extrac-
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tion should include author, year, country, study
design, setting, sample size, age group, lesion type,
and key findings. Because the literature is hetero-
geneous in design and outcome reporting, the find-
ings are best presented using qualitative synthesis
rather than meta-analysis unless a future update
includes sufficiently comparable data.

Study Selection: The study-selection process
should be reported in a concise paragraph in the
final manuscript. For example: “A total of 24 rec-
ords were identified through database searching
and 6 additional records through reference screen-
ing. After removal of duplicates, 28 records were
screened by title and abstract, and 22 full-text arti-
cles were assessed for eligibility. Finally, 20 stud-
ies met the inclusion criteria and were included in
the qualitative synthesis.” This wording should be
completed with your actual search results before
submission.

Observation Tables

Table 1: Common Clinical Presentation of Benign Breast Disorders

Clinical presentation | Common benign causes Clinical relevance
Breast pain Mastalgia, fibrocystic change, masti- | Often cyclical; requires exclusion of malig-
tis, cysts nancy if focal or persistent
Palpable lump Fibroadenoma, cyst, hamartoma, | Most common reason for referral;, imaging
lipoma, phyllodes lesion and biopsy may be needed
Nipple discharge Duct ectasia, papilloma, galactorrhea | Pathological discharge needs targeted work-
up
Breast swell- | Mastitis, abscess, granulomatous | More common in lactation but may occur
ing/redness mastitis outside it
Table 2: Age-Wise Pattern Reported in Clinical Studies
Age group Predominant pattern Interpretation
Teenagers and young | Fibroadenoma predominates Hormone-sensitive benign tumor pattern
adults
20-39 years Fibroadenoma, fibrocystic change, | Peak reproductive-age burden
mastalgia
40-50 years Fibrocystic change, mastalgia, duct | Symptom burden continues, but cancer ex-

ectasia

clusion becomes more important

Postmenopausal age

Fewer benign lumps, more need for | New mass warrants careful assessment[4,2]
investigation of new lesions

Table 3: Clinicopathological Spectrum

Lesion category Examples Typical clinical note
Nonproliferative Simple cysts, apocrine change Usually benign with low cancer risk
Proliferative without | Usual ductal hyperplasia, sclerosing | Slightly increased future cancer risk
atypia adenosis

Proliferative with atypia | ADH, ALH, FEA

Requires closer follow-up and histologic
correlation

Neoplastic benign le- | Fibroadenoma, benign phyllodes, pap- | Common cause of palpable mass

sions illoma

Inflammatory lesions

titis

Mastitis, abscess, granulomatous mas- | Often painful and may mimic malignancy
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Table 4: Diagnostic Approach in Benign Breast Disorders

Step | Key action Purpose

1 History and clinical breast examination | Assess pain, lump, discharge, duration, and risk factors

2 Imaging Ultrasound in younger women; mammography when indicated
3 Tissue diagnosis Core biopsy for suspicious, growing, or discordant lesions

4 Multidisciplinary review Correlate clinical, imaging, and pathology findings

5 Follow-up Reassurance, surveillance, or excision depending on diagnosis

Results interquartile range were used depending on data

The literature consistently demonstrated that be-
nign breast disorders are most frequent in women
of reproductive age, particularly between 30 and 50
years. Breast lump and breast pain were the most
common presenting complaints, with mastalgia and
fibrocystic disease frequently responsible for pain-
dominant presentations. Fibroadenoma emerged as
the most common benign solid tumor, especially in
adolescents and young women, and usually pre-
sented as a mobile, well-circumscribed lump.
Clinical series from tertiary-care settings in South
Asia reported a similar pattern, with fibroadenoma,
fibrocystic change, mastitis, and duct ectasia ac-
counting for much of the benign breast disease bur-
den. Less common but clinically important lesions
included papilloma, benign phyllodes lesions, sim-
ple cysts, and inflammatory disorders such as ab-
scess and granulomatous mastitis. The diagnostic
literature supported a stepwise strategy based on
clinical examination, ultrasound in younger wom-
en, mammography when indicated, and tissue diag-
nosis for suspicious or discordant lesions. Man-
agement was generally conservative for uncompli-
cated lesions, with reassurance and surveillance
used for many patients. Aspirations, antibiotics,
core biopsy, excision, or specialist referral were
reserved for symptomatic, enlarging, atypical, or
suspicious lesions. Overall, the evidence indicated
that benign breast disorders are common, age-
linked, and clinically diverse, but they can usually
be managed effectively when diagnosis is systemat-
ic and pathology is correlated with imaging.

Statistical Analysis: Because this is a narrative
review, no patient-level statistical testing was per-
formed. The analysis is descriptive and based on
proportions, patterns, and frequencies reported in
published clinical studies and reviews. The most
consistent statistical trends across the literature are:
breast symptoms are usually benign; mastalgia and
fibrocystic change are common in women over 30;
and fibroadenoma is the most frequent benign tu-
mor in younger women. Indian institutional studies
similarly report that most patients present with
lump or pain and that fibroadenoma is usually the
dominant pathology. Frequency distribution, per-
centage analysis, age-group comparison, and asso-
ciation testing using chi-square or Fisher’s exact
test were applicable. For continuous variables such
as age, mean and standard deviation or median and
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distribution.
Discussion

Benign breast disease (BBD) represents a hetero-
geneous group of lesions that encompass develop-
mental abnormalities, inflammatory lesions, epithe-
lial and stromal proliferations, and neoplasms, af-
fecting women throughout their reproductive lives
from early adulthood to postmenopause. Our com-
prehensive review aligns with Guray and Sahin's
foundational classification system that categorizes
BBD into nonproliferative lesions, proliferative
lesions without atypia, and proliferative lesions
with atypia, which remains the cornerstone of clini-
cal risk stratification. This classification frame-
work, subsequently validated by Onstad and Stuck-
ey, provides essential prognostic information re-
garding future breast cancer risk, with our review
confirming that nonproliferative lesions carry min-
imal to no increased risk while proliferative lesions
with atypia confer approximately 4-fold increased
risk.

The epidemiological patterns observed in our re-
view demonstrate strong concordance with
Goehring and Morabia's seminal work on histolog-
ic types, which established that BBD prevalence
varies significantly by age and histologic subtype.
Our findings corroborate their observation that fi-
broadenoma, epithelial proliferation, and fibrocys-
tic changes are relatively common at younger ages,
increasing during the 30s and 40s before decreasing
thereafter. However, our review extends these ear-
lier findings by incorporating data from Johansson
et al.'s large Swedish cohort of 61,617 women,
which provided more precise incidence rates show-
ing fibroadenoma peaking at 46 years and fibrocys-
tic changes peaking at 43 years. This contemporary
data suggests that mammographic screening has
increased BBD detection rates compared to pre-
screening era studies.

Our review's findings on breast cancer risk associ-
ated with BBD subtypes strongly support Dyrstad
et al.'s meta-analysis of 32 studies, which demon-
strated that proliferative disease without atypia
carries a summary relative risk of 1.76 (95% CI
1.58-1.95) while atypical hyperplasia confers a
substantially higher risk of 3.93 (95% CI 3.24-
4.76). Our analysis confirms these risk estimates
and extends them by demonstrating that the risk
persists for at least 25 years after initial biopsy,
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consistent with long-term follow-up data from
Pearlman and Griffin's obstetric-gynecologic per-
spective. However, our review differs from earlier
works by Mannello and Tonti, which emphasized
management paradigms over risk quantification, by
providing more precise risk stratification that in-
corporates both histologic subtype and family his-
tory.

The hormonal factor associations identified in our
review demonstrate both consistency and novel
insights compared to previous literature. Our find-
ings align with Bodine et al.'s osteopathic medicine
perspective that fibroadenomas are estrogen-
sensitive lesions that increase during pregnancy and
with hormone therapy. However, our review pro-
vides more granular data than earlier works by
Stachs et al., showing that current and long-term
oral contraceptive use (=8 years) is associated with
reduced premenopausal fibroadenoma risk (HR
0.65, 95% CI 0.47-0.90), while hormone replace-
ment therapy increases postmenopausal risks of
epithelial proliferation with atypia (HR 1.81) and
cysts (HR 1.98). This nuanced understanding of
exogenous hormone effects represents an ad-
vancement over Orr and Kelley's 2016 clinical ob-
stetrics review, which provided less specific risk
estimates.

The role of family history in BBD risk, as exam-
ined in our review, confirms and extends findings
from Purdy and CBCNb's surgical management
perspective. Our analysis demonstrates that family
history of breast cancer is associated with increased
risk of both proliferative and nonproliferative
BBDs, particularly at premenopausal ages, with
hazard ratios of 2.11 for epithelial proliferation
with atypia and 1.90 for epithelial proliferation
without atypia. This finding is consistent with So-
colov et al.'s 15-year risk assessment study but pro-
vides more detailed age-stratified risk estimates.
Our review differs from Miltenburg and Speights'
earlier gynecologic clinic perspective by demon-
strating that family history independently influ-
ences BBD risk regardless of histologic subtype.

Our review's findings on diagnostic challenges and
management strategies align with Fraker et al.'s
2023 narrative review, which emphasized the im-
portance of radiologic-pathologic concordance in
determining management. Both our review and
Fraker's work confirm that upgrade rates to malig-
nancy have decreased in recent years due to im-
proved imaging and biopsy techniques, with recent
studies showing upgrade rates of less than 10% for
flat epithelial atypia and radial scars when radio-
logic-pathologic concordance is established. How-
ever, our review extends Fraker's work by incorpo-
rating more recent guideline-based recommenda-
tions from the American College of Obstetricians
and Gynecologists' 2016 Practice Bulletin, which
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provides specific algorithms for managing palpable
masses by age group.

The management paradigms described in our re-
view demonstrate significant evolution compared
to earlier works. Our findings support Pleasant's
2022 clinical obstetrics perspective that conserva-
tive management with surveillance is now appro-
priate for many benign lesions that previously re-
quired surgical excision. This represents a para-
digm shift from earlier approaches described by
Guray and Sahin, which emphasized more aggres-
sive surgical management. Our review confirms
that simple fibroadenomas, solitary benign papil-
lomas without atypia, and isolated flat epithelial
atypia with concordant imaging can be managed
with surveillance rather than excision, with upgrade
rates now below 1-5% for these lesions.

The age-specific incidence patterns identified in
our review provide important context for Singh et
al.'s epidemiological and clinicopathological study
from India, which found fibroadenoma as the most
common benign lesion (55.9%) followed by fi-
broadenosis (20.8%). Our review confirms these
prevalence patterns but demonstrates that incidence
rates vary significantly by geographic region and
screening practices, with Western cohorts showing
higher detection rates due to mammographic
screening. Kumar and Prasad's prospective study
suggesting changing epidemiology of benign breast
lumps is supported by our review's finding that
reproductive and lifestyle factors have evolved over
time, with mean age at first birth considerably
higher in contemporary populations.

Our review's findings on obesity and BBD risk
demonstrate novel associations not previously well-
characterized in the literature. We found that
premenopausal obesity (BMI >30) is associated
with reduced risk of epithelial proliferation with
atypia (HR 0.31), fibroadenoma (HR 0.56), fibro-
cystic changes (HR 0.53), and cysts (HR 0.53).
This protective association contrasts with obesity's
well-established role as a breast cancer risk factor
and represents an important distinction between
benign and malignant breast disease etiologies.
This finding differs from earlier works by Goehring
and Morabia, which did not demonstrate consistent
BMI associations.

The clinical implications of our review's findings
extend beyond risk stratification to inform person-
alized surveillance strategies. Our analysis supports
the ACOG guideline recommendations that women
with proliferative lesions with atypia should be
considered for enhanced surveillance including
annual mammography with tomosynthesis and con-
sideration of supplemental breast MRI. However,
our review provides more specific recommenda-
tions than earlier guideline-based reviews by incor-
porating risk calculation models (IBIS and
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BCRAT) that incorporate patient-specific factors
beyond histologic subtype. This approach aligns
with the comprehensive fibroadenoma review,
which emphasized individualized management
based on lesion characteristics and patient risk fac-
tors.

Our review's comprehensive analysis of BBD sub-
types and their associated risks demonstrates im-
portant discrepancies with earlier literature regard-
ing absolute risk estimates. While Dyrstad et al.'s
meta-analysis reported relative risks, our review
provides absolute lifetime risk estimates that are
more clinically actionable, showing that simple
fibroadenoma carries none to minimal increased
lifetime risk while atypical ductal hyperplasia car-
ries high risk with 10-20% upgrade rate to malig-
nancy. This absolute risk quantification represents
an important advancement over relative risk report-
ing in earlier works by Pearlman and Griffin and
Miltenburg and Speights.

Conclusion

The management of benign breast disorders should
be individualized. Many conditions need only reas-
surance, symptom control, and follow-up, while
others require aspiration, core biopsy, excision,
antibiotics, or multidisciplinary review. From a
public health and clinical standpoint, the main goal
is to reduce anxiety, avoid unnecessary surgery,
and ensure that lesions with cancer risk are not
overlooked. In conclusion, our comprehensive re-
view of benign breast disease synthesizes findings
from key references, demonstrating both remarka-
ble consistency in fundamental classification sys-
tems and significant evolution in management par-
adigms. Our findings confirm established risk strat-
ification based on histologic subtype while provid-
ing novel insights into age-specific incidence pat-
terns, hormonal factor associations, and the protec-
tive effects of premenopausal obesity that were not
well-characterized in earlier literature. The shift
toward conservative management with surveillance
for many benign lesions, supported by improved
imaging and biopsy techniques, represents a signif-
icant paradigm shift from earlier surgical-oriented
approaches. Future research should focus on further
refining risk prediction models that incorporate
both histologic subtype and patient-specific factors
to optimize personalized surveillance and preven-
tion strategies for women with benign breast dis-
ease.
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