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ABSTRACT:

Breast cancer continues to be a major global health burden and represents one of the most frequently diagnosed
malignancies among women. Its biological diversity and varied clinical behavior make diagnosis and management
complex. This study focuses on understanding the spectrum of breast cancer by examining its major pathological
types, epidemiological trends, etiological factors, clinical features, and current diagnostic practices, with particular
attention to breast lesions of uncertain malignant potential, inflammatory breast cancer, Paget’s disease, and
hormone-based subtypes.

Information was gathered through an extensive review of published clinical and scientific literature, emphasizing
recent advancements in imaging, histopathological evaluation, immunohistochemistry, and molecular profiling.
Risk assessment models and emerging technologies, including artificial intelligence-based diagnostic systems,
were also evaluated for their contribution to early detection and accurate classification.

The analysis demonstrates that genetic predisposition, hormonal exposure, lifestyle factors, and reproductive
history play significant roles in disease development. Receptor status (ER, PR, HER2) was identified as a crucial
determinant of prognosis and therapeutic strategy. Aggressive forms such as triple-negative and inflammatory
breast cancer were found to be associated with poorer outcomes and limited treatment options.

The study concludes that an integrated understanding of breast cancer biology and improved diagnostic precision
are essential for timely intervention, personalized treatment planning, and better overall patient outcomes.
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INTRODUCTION:
Despite improvements in early identification and

treatment, breast cancer is still one of the most
common cancers affecting women globally and a
significant public health concern. It is a diverse
collection of illnesses with wunique clinical,
molecular, and histopathological characteristics.
Breast cancer is a major cause of cancer-related
morbidity and mortality among women, and its
prevalence has been continuously rising globally.
Breast cancer has a complicated etiology that
involves the interaction of genetic, hormonal,
environmental, and lifestyle variables. Disease
development has been linked to mutations in genes
such BRCA1 and BRCA2, long-term exposure to
estrogen, obesity, alcohol use, and reproductive
history. Implementing successful risk reduction and
focused preventative initiatives requires an
understanding of these risk variables. Clinically,
breast cancer can appear in a variety of ways, from
palpable lumps, nipple discharge, or skin changes
in advanced cases to asymptomatic lesions found
on screening mammography. To identify the tumor
subtype and direct treatment choices, the diagnostic
technique combines imaging modalities, cytological
or histological analysis, and molecular testing.
Prognostication and treatment planning depend
heavily on classification according to histological
type and receptor status (estrogen, progesterone, and
HER2).

A) Types of breast cancer:

1) Breast lesions of uncertain malignant
potential [b3] lesion:

Atypical ductal and lobular hyperplasia, lobular
carcinoma in situ, and other uncommon
miscellaneous lesions are examples of breast
lesions with unknown malignant potential (B3).
Online predictive models, such as the International
Breast Cancer Intervention Study (IBIS Tyrer
Cuzick) model or the Breast Cancer Risk
Assessment Tool (BCRAT, based on the Gail
model) !, may help estimate risk for women with
B3 lesions. Improvements in radiological imaging
and better image-guided sampling have altered the
diagnosis and treatment of B3 lesions. 1]

1) Atypical ductal hyperplasia (ADH): One of
the most common B3 lesions of the breast to be
diagnosed is ADH. On mammography, it is most
frequently linked to masses, asymmetric densities,
or clustered calcifications *#. A tiny focus of a low-
grade, = monotonous epithelial  intraductal
proliferation with a maximum diameter of 2 mm is
known as ADH Bl After the needle biopsy
diagnosis of ADH, no combination of criteria has
been shown to predict a low enough upgrade rate to
avoid further intervention. The goal of a meta-
analysis of 93 publications was to identify the
imaging and patient characteristics that provide
enough assurance of no-upgrade to prevent surgery.
5911 of the 6458 ADH cases in the study were
treated with surgical excision, while 547 were
treated with imaging follow-up. Despite the highly
variable findings, they concluded that excision is
advised for all individuals with ADH discovered
during needle biopsy.

Fig.1: Lobular carcinoma in situ and atypical lobular hyperplasia
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2) Lobular carcinoma in situ and atypical
lobular hyperplasia: The WHO classifies classical
lobular neoplasia (LN) as either atypical lobular
hyperplasia (ALH) or classical LCIS, both of which
are B3 lesions. DCIS is thought to be similar to
pleomorphic LCIS (PLCIS) and florid LCIS. Both
are either nonobligate precursor lesions (increased
chance of cancer) or risk factor lesions (increased
risk of BC developing in either breast), providing
an 8-10 times relative risk in comparison to the
general population 1. Histologically, the lobular
cells exhibit intracytoplasmic vacuoles, eccentric
nuclei, and a lack of cohesiveness. Women with
LCIS who did not receive additional surgery (as
reported to the SEER registry) had a subsequent
10-year incidence of cancer development of 13.9%
in a prospective multi-institutional trial (TBCRC
20) to determine the rate of upgrade to cancer after
excision for pure LCIS on CNB. The choice of
surgical procedure had no effect on BC-specific
survival.l’]

2) Inflammatory breast cancer:

Since Haagsen's criteria were initially published in
1956, IBC has been defined using a number of
classification schemes. 'l Despite being relatively

Symptoms & Signs Of Iflammatory reast Cancer
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uncommon (2% of newly diagnosed breast cancers),
inflammatory breast cancer (IBC) is the deadliest
type of the disease and accounts for a
disproportionate number of deaths (up to 7% of all
breast cancer-specific mortality). The Tumor-
Node-Metastasis (TNM) classification of breast
cancer provides clinical characteristics that are
necessary for the diagnosis of IBC. [''l Compared
to non-IBC, IBC patients are three times more
likely to exhibit stage IV disease. Stage IV illness is
observed in 20% to 30% of IBC patients. ['?! Skin
thickening and indurated skin were seen in 55% and
73% of women with IBC, respectively, in our
cohort. Patients with IBC may also suffer a rapid
increase in breast volume nearly concurrently with
the skin alterations that are strongly suggestive of
IBC. 31 in therapy consist of The first-line
treatment for IBC is advised to be primary systemic
therapy. Prior to systemic therapy, a surgical
opinion evaluating the viability of primary
resection should be acquired. All tumors that are
operable or successfully downstaged should be
removed after primary systemic therapy. Radiation
therapy after surgery is nearly always
recommended (Yamauchi et al, 2012). ['4]

Fig.2: Inflammatory Breast Cancer
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Paget's disease of breast cancer:

James Paget initially described Paget's disease of
the breast (PDB), a rare skin cancer, as "an
eczematous nipple changes before latent invasive
breast cancer" in 1874. One Only 0.7%—4.3%2 of
all new breast cancers are PDB. Histologically,
PDB is defined by an infiltration of Paget cells
(PCs) with many pale cytoplasm and nuclei
centrally situated in the epidermal layer of the
nipple-areolar complex (NAC). 3 PDB typically
manifests clinically as eczematous changes or
ulceration of NAC with scaling, bleeding, crusting,
or leaking, frequently accompanied by discomfort
or pruritus in most patients. ') The most reliable
diagnostic method is histologic examination.
Although breast lesions have been verified, optical
coherence tomography (OCT) and reflectance
confocal microscopy (RCM) have recently surfaced
as additional diagnostic tools for cases with
cutaneous alterations. This could lead to new
insights into the non-invasive diagnosis of MPD.
1] Anatomopathological analysis and
immunohistochemistry are used to confirm the
diagnosis. The mainstay of treatment is surgery,
which can be conservative or aggressive depending
on the degree of Paget's disease and whether there
is associated with malignancy. [7Based on
hormone types:

The identification of human epidermal growth
factor receptor 2 (HER-2), progesterone receptor
(PR), and estrogen receptor (ER) is crucial for the
classification of breast cancer and the choice of
treatment approaches. The objective of this work
was to use immunohistochemistry to quantify the

expression of ER, PR, and HER-2 and to correlate
these results with quantitative baseline Ct values
determined by quantitative polymerase chain
reaction (PCR). Immunotherapy can help patients
with TNBC.

1) Hormone receptor positive breast cancer:
More than two-thirds of all breast cancers (BC) are
caused by the expression of the estrogen receptor
(ER) a and the signaling that goes along with it.
Particularly in females who are perimenopausal or
postmenopausal, estrogen is a well-known
independent stimulator of BC development and
progression. ['81 Baseline is driven by progestogen,
estrogen, and corticoid hormones. Androgens are
the primary cause of changes in mammographic
density throughout time. Additionally, a significant
risk factor for breast cancer is mammographic
density (MD). [I¥]

2) Human epidermal growth factor receptor

positive breast cancer:
Changes in the epidermal growth factor receptor

(EGFR) are hypothesized to encourage the
migration and invasion of cancer cells, and they
happen at an advanced stage of malignancy marked
by metastatic competence. In this work, we have
demonstrated that in two separate groups of
patients with HER2-positive primary breast cancer,
EGFR overexpression is a poor prognostic marker.
Patients with EGFR-overexpressing tumors had
poor disease-free survival in the first set, and the
subgroup not receiving trastuzumab similarly had a
poor prognostic impact from EGFR overexpression

(3 '). Additionally, in the second group of patients
receiving adjuvant trastuzumab, EGFR
overexpression was linked to poor overall and

Fig.3: Paget's disease
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disease-free survival. Consequently, these findings
suggest that EGFR overexpression in HER2-
positive primary breast tumors has predictive and
prognostic relevance. % Trastuzumab is a very
successful treatment for early-stage HER2-positive
breast cancer. ' For the majority of women with
early HER2 positive breast cancer, a 12-month
course of trastuzumab treatment was the standard
of care; however, the majority of important RCTs
mostly concentrated on patients who had a high risk
of recurrence, and the 1-year duration was chosen at
random. PEPDG278D is very successful in
addressing the sensitivity of trastuzumab-resistant
HER2- positive BC to targeted degradation of
both  HER2 and EGFR. According to our
findings, PEPDG278D has great promise in
treating individuals with HER2-positive BC who
are not responding to the available HER2
inhibitors. [?> 23]

3) Triple negative breast cancer:

15-20% of all cases of breast cancer are triple
negative breast cancer (TNBC). Because of its
extremely  aggressive  characteristics,  high
recurrence rate, high metastatic potential, and poor
overall survival, TNBC continues to be the most
difficult subtype of breast cancer to treat. >6! Tumor
cells can evade immune recognition and
eradication, but the immune system can identify
and regulate tumor progression. [?’! Understanding
tumor immune evasion has advanced significantly
in recent decades, resulting in new strategies to
prevent tumor immune escape and guarantee the
eradication of cancer cells. ¥ Tumor
immunotherapy is the use of biological substances
to either stimulate and improve the immune system
or control the immune response in order to treat
malignancies.”> 31 The severe side effects of
cytotoxic chemotherapy drugs, which have a
substantial impact on the prognosis of triple-
negative breast cancer, are intolerable to some
patients. The anticancer effects are improved when
the non-cytotoxic medications are used together. B!
Metformin and hemin were utilized by Lee et al. to
treat triple-negative breast cancer, and by blocking
mitochondrial metabolism, the combination
successfully  inhibited tumor  growth. [3Z
Parthenolide and indocyanine green have

complementary antitumor actions. The tumor
suppression rate of indocyanine green- parthenolide
thermosensitive liposomes was about 2.08 times
higher than that of paclitaxel in the nude mice
xenograft MDA-MB-231 tumor model, and it

showed a positive preliminary safety assessment.
[31]

2) Epidemiology:

In 157 out of 185 nations, breast cancer is the most
common cancer among women, accounting for
670,000 deaths worldwide in 2022. Beyond
individuals, children, families, communities,
healthcare systems, and survivors coping with
ongoing health issues and the possibility of recurrence
are all affected by the wide-ranging effects of breast
cancer, including its varied costs and challenges
across financial, physical, emotional, and societal
spheres 2. An estimated 20 million new cases of
cancer and 9.7 million fatalities were reported in
2022. 53.5 million people were predicted to be living
five years after receiving a cancer diagnosis.
Approximately 1 in 5 people will get cancer at some
point in their lives, and 1 in 12 women and 1 in 9
men will die from the illness. 3 According to
current data, breast cancer was the most frequent
cancer in the world in 2020, with an incidence of
11.7% and a 6.9% global fatality rate (Siegel et al.,
2020). 471

3) Etiology:

Breast cancer affects women's quality of life and
survival to varied degrees because it is the most
prevalent type and the leading cause of death for
women with cancer % 351 Previous studies have
noted that several neurological conditions, such
multiple sclerosis and Alzheimer's disease, may
influence the risk of breast cancer. It is unclear,
nevertheless, whether these neurological disorders
and breast cancer are causally related. P9 Certain
neurological conditions, such as multiple sclerosis
and Alzheimer's disease, have been linked to cancer
[37. 381 According to earlier research, Alzheimer's
disease can lower the incidence of breast cancer %
401, Furthermore, a number of factors play a crucial
role in the development of breast cancer, including
age, family medical history, reproductive patterns,
gynecological aspects, menarche onset timing, oral
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contraceptive use, hormone replacement therapy,
excessive drinking, high consumption of saturated
fat, and smoking. [**

4) Clinical manifestation of breast cancer:

Breast pain affects up to 70% of women over 16 at
some point in their life, with severe occurrences
occurring in 10% to 20% of cases 2. According to
research, breast discomfort alone is not linked to
breast cancer ***4. Cancer survivors frequently
experience persistent discomfort. It could be
brought on by cancer treatment or a painful
comorbidity that already existed. 1 Although
aches, pains, and stiffness in the joints and muscles
are prevalent, their natural history, cause, and
effects remain unknown. Oestrogen deficiency,
however, has been proposed as a potentialreason.
[46] Interestingly, compared to patients with other
malignancies including prostate, gynecology, head
and neck, urinary tract, or gastrointestinal tract,
patients with breast cancer have the highest rate of
sleeplessness (Savard et al., 2011). There is
growing agreement that sleep disruption is linked
to sadness, pain, exhaustion, and the advancement
of illness. 47

5) Diagnosis:

The most prevalent malignant tumor in women is
breast cancer. Worldwide, 1.33 million women have
been diagnosed with breast cancer during the last
five years. In addition to physical and clinical
evaluations, imaging tests including
ultrasonography (US), mammography, spectral
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