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Abstract 
Breast lesions comprise a wide range 
of pathologies, and their precise 
histopathological classification is 
essential for informed clinical 
decision-making. The current review 
focuses on the retrospective analysis 
of histopathological patterns in breast 
lesion cases, providing a 
comprehensive collection of 
microscopic images from various 
types of benign and malignant breast 
lesions. This collection includes 4 
benign and 4 malignant subtypes of 
breast lesions captured at a 
magnification of 40×. The cases of 
benign breast lesions include 
adenosis, fibroadenoma, phyllodes 
tumor, and tubular adenoma. The 
cases of malignant breast lesions 
include ductal carcinoma, lobular 
carcinoma, mucinous carcinoma, and 
papillary carcinoma. The 
comprehensive analysis conducted in 

this review encompasses a detailed 
examination of histopathological 
features. This approach aims to 
describe and characterize the 
morphological patterns, cellular 
architecture, and distinguishing 
features associated with each type of 
lesion. The outcomes of this study 
reveal distinct histological 
characteristics among various breast 
lesion categories. Benign lesions are 
characterized by organized cellular 
arrangements and the preservation of 
tissue architecture, while malignant 
lesions display features of cellular 
pleomorphism, architectural 
distortion, and invasive growth 
patterns. The current review provides 
an informative platform to observe 
different histopathological 
characteristics of breast lesions in 
breast pathology. The images were 
combined with current literature to 
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provide a spectrum of the lesions and 
their significance. 
Keywords: Breast lesions, 
histopathology, retrospective study, 
benign tumors, malignant carcinoma, 
microscopic imaging, comparative 
analysis 
* Introduction 
1- Background and Significance 

Breast cancer is one of the 
most common malignancies that 
affect women all over the world and 
cause a high level of morbidity and 
mortality among women. In this 
regard, a wide variety of pathological 
lesions are seen in the breast tissue 
and may vary from benign 
proliferative lesions to malignant 
lesions with invasive properties 
(Mukhtar et al., 2025). 
Histopathological diagnosis is the 
key to breast lesions in clinical 
practice and necessary for decision-
making, therapy and prognosis. 
Retrospective study is also vital for 
the patterns of distribution, structural 
characteristics and clinical 
correlations of different pathologies 
(Ibrahim et al., 2024). 
Histopathological data is always used 
to study structural lesions of the 
breast, to know its type, nature, 
reaction and prognosis and to judge 
benign or malignant behavior of the 
lesions and tendency for subsequent 
development. Non-malignant or 

benign breast lesions are non-
cancerous lesions and tumors that do 
not have the ability to spread to other 
tissues, but in some cases may also 
have proliferative properties and 
require monitoring and 
differentiation from malignant 
tumors (Gbaa et al., 2025). On the 
other hand, malignant lesions are the 
disease of breast cells in which there 
is uncontrolled growth and 
multiplication, which tends to 
progress and spread with varied 
histopathological features that need 
to be characterized for treatment and 
prognosis (Lam et al., 2024). 
2- Classification of Breast Lesions 

Breast lesions include a wide 
spectrum of conditions from benign 
proliferative process to malignant 
tumors. Breast lesions can be further 
classified as benign and malignant 
breast lesions. Benign breast lesions 
include breast fibroadenoma, 
adenosis, phyllodes tumor, and 
tubular adenoma. Benign breast 
lesions include any lesions with 
morphologic, microscopic features 
that are well defined and confined to 
a breast with retained organized 
architecture and no destructive or 
invasive growth patterns (Nwafor et 
al., 2023). Malignant breast lesions 
can be further classified as 
carcinoma. Ductal and lobular 
carcinoma are the most common type 
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of breast carcinoma followed by 
special histologic variants like 
mucinous, papillary, and medullary 
carcinoma (Rechsteiner et al., 2023). 
Diagnosis of lesions can be made by 
histopathology, which reveals atypia 
or lack of atypia, mitotic activity, 
nuclear features, type of necrosis, 
nature of calcification, degree of 
infiltration, and growth pattern 
(Bülüç et al., 2025; Dev et al., 2025). 
3- Rationale for Retrospective 
Analysis 

Retrospective studies of 
medical and scientific research are 
carried out on previously collected 
data in the light of new research 
methodologies, new hypotheses, new 
information. The study can be 
retrospective if data are taken from 
archives. Images of a number of 
breast lesions including benign and 
malignant are available in 
histopathology archives, but they 
have not yet been used in the 
study. Moreover, microscopic slides 
of breast lesion cases with 
histopathology information will help 
researchers to distinguish particular 
characteristics of each type of lesion 
in the microscopic images (Ali et al., 
2025). This breast lesion dataset 
contains a collection of breast lesion 
cases gathered from breast tissue 
samples. The samples were then 
prepared for microscopic 

examination and scanned to produce 
microscopic images. This results in 
an organized set of microscopic 
images representing a diverse range 
of breast lesion types, including 
benign and malignant breast 
lesions. By examining these 
microscopic images, you can uncover 
specific and distinguishing traits that 
are present in various types of breast 
lesions. In this respect, it is an ideal 
sample for the retrospective study. 
4- Study Objectives 

This retrospective review aims 
to: - 
1- Describe the histopathological 
patterns present in benign and 
malignant breast lesion cases 
2- Evaluate the morphological 
features present in different types of 
breast lesions 
3- Compare cellular architecture and 
tissue organization of benign and 
malignant breast lesions 
4- Provide detailed descriptions of 
histopathological features present in 
the microscopic images 
5- Correlate the findings of breast 
lesion cases with current literature on 
the breast lesion pathology 
6- Discuss the clinical implications of 
histopathological patterns in terms of 
diagnosis and treatment. 
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* Literature Review 
1- Histopathological Patterns in 
Breast Cancer 

Histopathological findings in 
breast cancer have been the focus of 
several studies, emphasizing the 
importance of detailed examination 
and characterization of breast lesions. 
Mukhtar et al. (2025) conducted a 
retrospective study that delves into 
the histopathological findings 
associated with breast cancer, 
offering insights into the diverse 
morphological patterns observed and 
their clinical correlations. The 
authors highlight the significance of 
thorough histopathological 
evaluation in breast cancer diagnosis 
and management, as it aids in 
identifying key tumor characteristics 
that impact treatment decisions and 
prognostication. The correlation 
between imaging features and 
histopathological results in breast 
cancer diagnosis has been the subject 
of investigation. Bülüç et al. (2025) 
conducted a quantitative analysis of 
breast lesions on contrast-enhanced 
mammography, comparing their 
findings with histopathological 
results. The study found strong 
correlations between the radiological 
features observed on contrast-
enhanced mammography and the 
underlying tissue characteristics. 
This highlights the complementary 

nature of imaging and 
histopathological analysis in breast 
cancer diagnosis, providing a more 
comprehensive understanding of the 
disease. 
2- Molecular and Morphological 
Correlations 

The correlation between 
morphological subtypes and 
molecular characteristics of breast 
cancer has been a key focus of 
research. Dev et al. (2025) conducted 
a retrospective study that correlates 
molecular subtypes of breast cancer 
with mammography and ultrasound 
imaging features. The authors 
identified distinct imaging patterns 
associated with specific molecular 
profiles, underscoring the importance 
of integrating morphological 
assessment with molecular 
characterization. This integration 
paves the way for more personalized 
treatment strategies based on a 
comprehensive understanding of 
breast cancer subtypes. Ran et al. 
(2024) explored the 
clinicopathological characteristics 
and treatment outcomes in HER2-
positive breast cancer based on 
hormone receptor status. Their study 
highlights the heterogeneity of breast 
cancer and the importance of 
considering comprehensive 
pathological evaluation, including 
histopathological features and 
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molecular markers, for patient 
stratification and prediction of 
therapeutic responses. 
3- Imaging and Histopathological 
Integration 

The integration of advanced 
imaging modalities with 
histopathological analysis has 
contributed to improved diagnostic 
accuracy and clinical management of 
breast lesions. Bekirçavuşoğlu et al. 
(2025) evaluated contrast 
enhancement intensity, pattern, and 
kinetics of breast lesions on contrast-
enhanced spectral mammography. 
The study demonstrates how imaging 
characteristics can be correlated with 
underlying histopathological 
features. This multimodal approach 
facilitates more precise lesion 
characterization and reduces 
diagnostic uncertainty in breast 
cancer assessment. García Ruiz et al. 
(2025) explored the role of MRI in 
the diagnosis of ductal carcinoma in 
situ through a retrospective study. 
Their findings highlight the 
complementary nature of imaging 
and histopathology in detecting and 
characterizing early-stage breast 
malignancies. The authors 
demonstrate that advanced imaging 
techniques can identify subtle 
architectural distortions that 
correspond to specific 
histopathological patterns, aiding in 

accurate diagnosis and treatment 
planning. 
4- Metastatic Patterns and 
Differential Diagnosis 

Understanding metastatic 
patterns and their associated 
histopathological features is crucial 
for comprehensive breast cancer 
management. Peschiaroli et 
al. (2025) examined breast cancer 
orbital metastases, focusing on the 
clinical and histopathological 
characteristics and associated 
imaging features. The study 
emphasizes the importance of 
recognizing metastatic patterns and 
understanding how the primary 
tumor’s histology influences 
metastatic behavior. 

Ghenciu et al. (2025) 
conducted a retrospective study 
aimed at differentiating liver 
metastases from primary liver 
cancer. The authors stress the value 
of detailed histopathological 
examination in distinguishing 
primary from metastatic lesions. This 
work highlights the importance of 
understanding tissue architecture and 
cellular morphology in the 
differential diagnosis of liver lesions. 
5- Clinicopathological Profiles and 
Disease Patterns 

Several studies have focused 
on characterizing the 
clinicopathological profile of 
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different breast lesions in various 
populations. Ibrahim et al. (2024) 
presented a single-center 
observational study on the 
histopathological profile of different 
breast lesions. This comprehensive 
work provides valuable data on lesion 
distribution and morphological 
characteristics, contributing to the 
understanding of regional variations 
in breast pathology and the spectrum 
of lesions encountered in clinical 
practice. 

Mohammed et al. (2024) 
conducted a retrospective descriptive 
analysis of demographic and 
clinicopathological presentations of 
breast cancer patients. Their study 
revealed significant patterns in 
disease presentation and histological 
subtypes. Alamri et al. (2024) 
examined the pathological pattern of 
breast cancer in Saudi Arabia, 
shedding light on geographic and 
demographic variations in breast 
lesion characteristics. 
6- Benign Breast Lesions 

The histopathological 
spectrum of benign breast lesions has 
been extensively documented in 
several studies. Gbaa et al. (2025) 
conducted a 10-year retrospective 
study on benign breast lesions in 
North-Central Nigeria. The authors 
identified the predominant patterns 
and age-related distribution of benign 

breast lesions in the studied 
population. Their work emphasizes 
the importance of accurate diagnosis 
of benign lesions to avoid 
unnecessary interventions while 
ensuring appropriate follow-up for 
potentially progressive lesions. 

Nwafor et al. (2023) examined 
the clinicopathological pattern of 
breast lesions in children and 
adolescents, shedding light on the 
distinct presentation and pathology of 
breast lesions in younger 
populations. The study demonstrated 
that benign lesions predominate in 
pediatric and adolescent patients and 
highlighted specific 
histopathological features 
characteristic of this age group. 
7- Rare Histological Subtypes 

Rare breast cancer histotypes 
present unique diagnostic and 
therapeutic challenges. Lam et 
al. (2024) conducted a retrospective 
study with a literature review on rare 
breast cancer histotypes, providing a 
comprehensive characterization of 
uncommon morphological 
variants. The authors demonstrated 
the importance of recognizing rare 
patterns and understanding their 
clinical behavior, as they may differ 
significantly from more common 
breast cancer subtypes. 

Nnorom et al. (2024) reviewed 
the histology of male breast lesions, 
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shedding light on the distinct 
pathological features and diagnostic 
considerations in male breast 
pathology. This work is important 
because it highlights that, although 
rare, male breast lesions require the 
same rigorous histopathological 
assessment as female breast lesions. 
8- Predictive and Prognostic 
Biomarkers 

The role of predictive and 
prognostic biomarkers, which can be 
identified through histopathological 
examination, is crucial in the context 
of personalized medicine. Papalexis 
et al. (2024) studied the clinical, 
histopathological, and 
immunohistochemical characteristics 
of predictive biomarkers in breast 
cancer. The authors demonstrated the 
integration of morphological 
assessment with molecular marker 
evaluation. Their findings emphasize 
that histopathological examination 
extends beyond the morphological 
description to include functional and 
prognostic information that is 
valuable for patient management. 

Rechsteiner et al. (2023) 
analyzed the prognostic relevance of 
mixed histological subtypes in 
invasive breast carcinoma. The 
authors revealed that tumors with 
mixed histology may exhibit different 
biological behavior compared to 
tumors with a single histological 

type. This work highlights the 
complexity of breast cancer 
pathology and the importance of 
detailed morphological 
characterization for prognosis. 
9- Pediatric and Special 
Populations 

The histopathological patterns 
in special populations, such as 
pediatric patients, require particular 
attention. Ali et al. (2025) conducted 
a study examining the 
histopathological spectrum of 
biopsied Sudanese children over a 
five-year period. While this work is 
not exclusively focused on breast 
lesions, it demonstrates the 
importance of age-appropriate 
diagnostic approaches and the 
recognition of developmental 
variations in tissue morphology. 
* Methodology 
1- Case Material Description 

Cases of breast lesions in this 
study were obtained from BreaKHis 
(Breast Cancer Histopathological 
Database) that included microscopic 
biopsy slides of breast tissue samples. 
Cases were selected from archives of 
pathological slides, and the dataset 
contains high-resolution digital 
images at 40× magnification for 
microscopic examination of lesions at 
the cellular and architectural levels in 
detail. 
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2- Study design  
This is a retrospective, 

descriptive study that focuses on 
histopathological images of breast 
lesions cases. Methodology follows 
the standard approach for the method 
of retrospective pathological reviews 
as also used by Ibrahim et al. (2024) 
and Mohammed et al. (2024) for 
various pathologies. The lesions in 
the dataset are morphologically 
characterized and pattern recognition 
of various lesion categories was used. 
3- Sample Classification 

The study cases are organized 
into two major categories: - 
a- Benign Lesions (n=8 cases): - 
1- Adenosis (n=2 cases) 
2- Fibroadenoma (n=2 cases) 
3- Phyllodes Tumor (n=2 cases) 
4- Tubular Adenoma (n=2 cases) 
b- Malignant Lesions (n=8 cases):- 
1- Ductal Carcinoma (n=2 cases) 
2- Lobular Carcinoma (n=2 cases) 
3- Mucinous Carcinoma (n=2 cases) 
4- Papillary Carcinoma (n=2 cases) 

All photographs were taken at 
a magnification of 40×. Standard 
histopathologic picture-taking 
methods and staining with 
hematoxylin and eosin (H&E) were 
used (Mukhtar et al., 2025). 
4- Image Analysis Approach 

The histopathological analysis 
followed systematic evaluation 
criteria including: - 

1- Cellular Morphology: Assessment 
of cell size, shape, nuclear features, 
cytoplasmic characteristics, and 
nuclear-to-cytoplasmic ratio 
2- Architectural Patterns:  Evaluation 
of tissue organization, glandular 
structures, stromal components, and 
overall architectural arrangement 
3- Nuclear Features: Analysis of 
nuclear size, chromatin pattern, 
nucleolar prominence, and 
pleomorphism 
4- Mitotic Activity: Identification of 
mitotic figures and assessment of 
proliferative activity 
5- Stromal 
Characteristics: Examination of 
connective tissue components, 
inflammatory infiltrates, and stromal-
epithelial interactions 
6- Invasion Patterns: In malignant 
lesions, assessment of invasive 
growth, basement membrane 
disruption, and stromal infiltration. 
* Analytical Framework 

Histopathologic analysis was 
undertaken with morphologic 
evaluation by description alone in a 
manner akin to modern day practice 
(Dev et al., 2025; Papalexis et al., 
2024). Specifically, for each image, 
the analysis included: - 
1- Demarcation of morphologic 
features between benign and 
malignant processes 
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2- Morphologic features relevant to 
the subtype of each lesion 
3- Patterns of cell and architecture for 
each lesion type 
6- Quality Considerations 

Cases are based on H&E-
stained tissue sections which is the 
most suitable way to assess the 
cellularity and the architecture. The 
magnification is 40× to see the 
morphology of the cells and still to 
observe the architecture as this is the 
norm in pathologic work (Gbaa et al., 
2025). 
7- Relative Comparison  

Image analysis results were 
integrated with reference to 
established histopathological criteria 
and contemporary literature to ensure 
appropriate characterization and 
interpretation. This comparative 
methodology aligns with 
retrospective approaches employed 
by Alamri et al. (2024) and Lam et al. 
(2024) in their investigations of 
breast lesion pathology. 
* Results  
1- Overview of Study Composition  

In our study, 16 cases were 
investigated in which 8 cases were 
benign breast lesions (n=8) and 8 
cases were malignant breast lesions 
(n=8). The microscopic images are at 
40× magnification and H&E stains 
were used to visualize the features of 
cells and architecture in fine detail for 

proper morphological evaluation. 
The 16 cases are distributed into 4 
benign subtypes and 4 malignant 
subtypes for comparison. 

Table 1: Overview of Study Cases and 
Characteristics 

 
2- Benign Breast Lesions: 
Histopathological Characteristics 
1- Adenosis 

 
Figure 1: Adenosis at 40× magnification 

Micrograph of adenosis 
showing numerous acini in lobular 
units. Lobular structure is maintained 
with proliferation of glands. 
Epithelial cells are uniform with 
regular nuclei and show little 
pleomorphism. Stroma has variable 
fibrosis with preservation of lobular 
architecture. 

Category Subtype Number
of Cases

Age
Predilection

Common
Presentation

Imaging
Characteristics

Histological
Pattern

Prognosis

Benign Adenosis 2 Reproductive
age

Breast pain,
nodularity

Scattered
densities

Proliferative
lobular

Excellent

Benign Fibroadenoma 2 Young women
(15-35)

Palpable
mobile mass

Well-
circumscribed
mass

Biphasic
proliferation

Excellent

Benign Phyllodes
Tumor

2 Perimenopausal
(40-50)

Rapidly
growing
mass

Large lobulated
mass

Leaf-like
architecture

Good
(benign
type)

Benign Tubular
Adenoma

2 Young adults Palpable firm
nodule

Round, well-
defined

Tubular
structures

Excellent

Malignant Ductal
Carcinoma

2 Postmenopausal
(>50)

Hard
irregular
mass

Spiculated mass Infiltrative
cords/nests

Variable
(grade-
dependent)

Malignant Lobular
Carcinoma

2 Postmenopausal Thickening,
subtle mass

Diffuse
asymmetry

Single-file
infiltration

Moderate

Malignant Mucinous
Carcinoma

2 Elderly (>60) Soft, bulky
mass

Well-
circumscribed

Mucin-
producing
clusters

Favorable

Malignant Papillary
Carcinoma

2 Postmenopausal Nipple
discharge,
mass

Intraductal/cystic Papillary
fronds

Good to
moderate

Total 8 Subtypes 16 Variable Diverse Characteristic Distinct Type-
dependent
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Figure 2: Adenosis at 40× magnification 

Histopathological section of 
adenosis with proliferative changes in 
the terminal duct-lobular units. 
Multiple small glands are seen to 
form with two cell layer pattern 
(epithelial and myoepithelial cells) 
preserved. The overall cellular 
arrangement is organized with 
uniform nuclear features and no 
mitotic activity. 
* Adenosis Histopathology 

Adenosis is a benign 
proliferative process resulting in an 
increased number of small acini in the 
breast lobules. The histologic 
appearance demonstrates 
preservation of lobular architecture 
with the following: - 
1- Maintained two-cell layer 
(epithelial and myoepithelial) pattern 
2- Uniform epithelial cells with 
regular nuclear features 
3- Absence of cellular atypia or 
pleomorphism 
4- Preserved basement membrane 
integrity 
5- Variable stromal component with 
fibrosis 

6- No evidence of invasion or 
architectural distortion 
The results are consistent with benign 
proliferative breast disease (Gbaa et 
al, 2025). A general overview of 
Benign Breast Lesions. 
2- Fibroadenoma 

 
Figure 3: Fibroadenoma at 40× 

magnification 

Histologic appearance of 
fibroadenoma at microscopic level. 
Biphasic (epithelial and stromal) 
growth. The glands are elongated and 
compressed by the overlying stroma. 
The epithelial elements show benign 
appearance with uniform nuclei and 
organized pattern. The stromal 
elements are myxoid to collagenous 
and are more in quantity. 

 
Figure 4: Fibroadenoma at 40× 

magnification 
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Histopathological picture of 
fibroadenoma with intracanalicular 
and pericanalicular pattern. 
Epithelial-lined spaces are 
compressed due to the expansion of 
the stromal component. The stromal 
component shows variable cellularity 
and myxoid change. No atypia or 
mitotic activity in the epithelial or 
stromal component is seen. 
* Characteristics of Fibroadenoma 

The lesion in the image is 
fibroadenoma. Fibroadenoma is a 
very common benign breast lesion 
with biphasic proliferation of both 
epithelial and stromal elements. 
Histopathological picture: - 
1- Well-defined biphasic tumor 
composition 
2- Benign epithelial cells lining 
glandular spaces 
3- Proliferative stromal component 
(fibrous to myxoid) 
4- Intracanalicular and/or 
pericanalicular growth patterns 
5- Compressed and distorted 
glandular elements 
6- Absence of cellular atypia or 
malignant features 
7- No invasive characteristics 

The benign breast lesion 
patterns described in this study by 
Nwafor et al. (2023) and Ibrahim et 
al. (2024) are shown below. 

 
 

3- Phyllodes Tumor 

 
Figure 5: Phyllodes Tumor at 40× 

magnification 

Phyllodes tumor under 
microscopy. The 'leaf-like' 
architecture with epithelial-lined 
clefts and prominent hypercellular 
stroma are characteristic of phyllodes 
tumor. The stromal component is 
seen to be hypercellular compared to 
fibroadenoma. The stromal cells have 
mild nuclear pleomorphism and rare 
mitotic figures are noted. The 
epithelial component is benign with 
no atypia. 

 
Figure 6: Phyllodes Tumor at 40× 

magnification 

Histopathological section 
showing phyllodes tumor with 
prominent stromal proliferation and 
leaf-like architecture. The stroma 
demonstrates variable cellularity with 
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areas of condensation below the 
epithelium. Epithelial-lined spaces 
show characteristic clefting. Stromal 
overgrowth is present with increased 
cellularity but features consistent 
with benign phyllodes tumor. 
* Histopathological Features of 
Phyllodes Tumor 

Phyllodes tumors are unique 
biphasic breast lesions with potential 
for local recurrence. They are 
predominantly benign but warrant 
meticulous histopathological 
examination. Essential features to 
consider include: - 
1- Characteristic leaf-like (phyllodes) 
architecture 
2- Biphasic composition with 
epithelial and stromal elements 
3- Stromal hypercellularity 
exceeding that of fibroadenoma 
4- Stromal condensation beneath 
epithelium 
5- Variable stromal cellularity and 
pleomorphism 
6- Mitotic activity in stromal 
component (low in benign forms) 
7- Epithelial component typically 
benign 
8- Cleft-like spaces lined by 
epithelium 

The benign phyllodes tumor 
features observed are consistent with 
descriptions in the literature (Gbaa et 
al., 2025; Ibrahim et al., 2024). 

 

4- Tubular Adenoma 

 
Figure 7: Tubular Adenoma at 40× 

magnification 

This Microscopic image of 
tubular adenoma depicts small, 
closely packed, and uniform tubular 
structures with scant intervening 
stroma. The tubules are lined by a 
single layer of epithelial cells with 
bland nuclear features. The overall 
arrangement is highly organized with 
regular, round to oval tubular lumens. 
There is minimal stromal component 
between the tubular structures. 

 
Figure 8: Tubular Adenoma at 40× 

magnification 

Histopathology section 
showing tubular adenoma with 
closely packed tubular glands that are 
uniform. The epithelial cells have 
benign morphology with regular 
nuclei and scant cytoplasm. The 
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tubules are uniform in size and 
shape. The lack of stroma 
differentiates it from fibroadenoma.  
* Histopathological Features of 
Tubular Adenoma 

The tubular adenoma is a well-
circumscribed benign lesion that is 
composed of uniform tubular 
structures. The morphological 
assessment is as follows: - 
1- Densely packed uniform tubular 
glands 
2- Minimal intervening stromal tissue 
3- Single-layered epithelial cells 
lining tubules 
4- Bland nuclear features with 
minimal variation 
5- Regular, round to oval tubular 
lumens 
6- Absence of cellular atypia or 
pleomorphism 
7- No mitotic activity 
8- Well-demarcated lesional borders 
9- Distinction from fibroadenoma by 
minimal stromal component 

The above mentioned finding 
is in line with the benign proliferative 
lesions reported (Nwafor et al., 2023; 
Gbaa et al., 2025). 

 
 
 
 
 
 

3- Malignant Breast Lesions: 
Histopathological Characteristics 
1- Ductal Carcinoma 

 
Figure 9: Ductal Carcinoma at 40× 

magnification 

Microscopic image of invasive 
ductal carcinoma. Sheets and nests of 
malignant epithelial cells invading 
the stroma are seen. Tumor cells 
show significant nuclear 
pleomorphism, including irregular 
nuclear shapes, coarse chromatin, and 
prominent nucleoli. The nuclear-to-
cytoplasmic ratio is high. Mitotic 
figures are easily recognized. The 
normal ductal architecture is lost, and 
there is an infiltrative growth pattern. 

 
Figure 10: Ductal Carcinoma at 40× 

magnification 

Histopathology slide of ductal 
carcinoma section. There are 
malignant epithelial cells forming 
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irregular groups and strands within 
the stroma. The cells show 
pleomorphism in their size and 
shape. The nuclei are hyperchromatic 
and have coarse chromatin. There is a 
desmoplastic reaction in the stroma 
surrounding the tumor islands. There 
is evidence of invasion of the 
basement membrane. 
* Histopathological Features of 
Ductal Carcinoma 

Invasive ductal carcinoma is 
the most prevalent form of breast 
cancer, marked by invasive growth 
patterns and cellular 
abnormalities. The microscopic 
examination reveals: - 
1- Infiltrative growth pattern with 
stromal invasion 
2- Marked nuclear pleomorphism and 
hyperchromasia 
3- High nuclear-to-cytoplasmic ratio 
4- Irregular nuclear contours and 
chromatin clumping 
5- Prominent nucleoli 
6- Increased mitotic activity 
7- Loss of normal ductal architecture 
8- Desmoplastic stromal response 
9- Absence of in situ component in 
analyzed fields 
10- Cellular and architectural atypia 

These histopathological 
features are consistent with the 
characteristics of invasive ductal 
carcinoma, as described by Mukhtar 
et al. (2025) and Ran et al. (2024). 

2- Lobular Carcinoma 

 
Figure 11: Lobular Carcinoma at 40× 

magnification 

Invasive lobular carcinoma. 
This is a microscopic image. It shows 
the characteristic single file linear 
(Indian file) pattern of invasive 
lobular carcinoma tumor cells 
infiltrating through the stromal tissue. 
Note the uniformity in size of the 
tumor cells. Note the round nuclei. 
Note the lack of cytoplasm. Tumor 
cells are present in single rows 
between collagen fibers (top of the 
image). Note the loss of cellular 
cohesion with individual cells seen 
throughout the stroma. 

 
Figure 12: Lobular Carcinoma at 40× 

magnification 

Histopathologic section 
showing invasive lobular 
carcinoma. Tumor cells are 
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infiltrating in linear cords and small 
groups. Neoplastic cells show mild to 
moderate nuclear atypia. Tumor cells 
have central nuclei with little 
cytoplasm. Targetoid pattern of 
neoplastic cells around normal ducts 
is seen. Infiltration of stroma with no 
prominent desmoplastic reaction. 
* Histopathological Features of 
Lobular Carcinoma 

Invasive lobular carcinoma has 
some growth pattern features that 
distinguish it from ductal 
carcinoma. The morphological 
features include: - 
1- Single-file linear arrangement of 
tumor cells (Indian file pattern) 
2- Lack of cellular cohesion (loss of 
E-cadherin expression) 
3- Relatively uniform small cells with 
round nuclei 
4- High nuclear-to-cytoplasmic ratio 
5- Infiltrative growth with minimal 
stromal reaction 
6- Targetoid pattern around normal 
structures 
7- Disperse infiltration through 
stromal tissue 
8- Preservation of lobular 
architecture in some areas 
9- Subtle infiltrative pattern requiring 
careful examination 

These features align with 
lobular carcinoma characteristics 
documented by Rechsteiner et al. 
(2023) and Lam et al. (2024). 

3- Mucinous Carcinoma 

 
Figure 13: Mucinous Carcinoma at 40× 

magnification 

Mucinous carcinoma 
(Microscopic image). Clusters of 
tumor cells floating in abundant 
extracellular mucin. Malignant cells 
are present in small groups and 
clusters, which are suspended in lakes 
of mucin. The tumor cells show 
relatively uniform nuclear features 
with low-grade atypia. The abundant 
mucinous matrix is lightly basophilic 
and displaces normal tissue elements. 

 
Figure 14: Mucinous Carcinoma at 40× 

magnification 

Histopathological section of 
mucinous carcinoma showing the 
characteristic pools of extracellular 
mucin with small clusters of 
epithelial cells. The tumor cells are 
typically show relatively bland 
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nuclear features compared to other 
invasive carcinomas. The clusters of 
cells can be seen to be floating in the 
mucinous material. The production 
of mucin is so extensive that it makes 
up the bulk of the tumor mass.  
* Histopathological Features of 
Mucinous Carcinoma 

Mucinous (colloid) carcinoma 
is a special type of invasive breast 
carcinoma that is distinguished by the 
production of large amounts of 
mucin. Morphologic Features: - 
1- Extensive extracellular mucin 
production 
2- Clusters of tumor cells suspended 
in mucin pools 
3- Relatively uniform nuclear 
features 
4- Low to moderate nuclear grade 
5- Cell clusters "floating" in 
mucinous lakes 
6- Sharply demarcated tumor borders 
7- Pushing rather than infiltrative 
growth pattern 
8- Less aggressive cellular features 
compared to invasive ductal 
carcinoma 
9- Abundant basophilic extracellular 
mucin 

These features correspond to 
special histological types described 
by Lam et al. (2024) and Rechsteiner 
et al. (2023). 

 
 

4- Papillary Carcinoma 

 
Figure 15: Papillary Carcinoma at 40× 

magnification 

Microscopic picture of 
papillary carcinoma: The image 
depicts papillary carcinoma that has 
grown in complex papillary 
formations with fibrovascular stalks 
and branches lined by numerous 
malignant epithelial cells. Papillae 
with arborizing pattern of delicate 
fibrovascular stalks and branching. 
Epithelial cells have nuclear atypia 
with hyperchromasia and nuclear 
crowding. Papillary fronds extending 
into cystic spaces. 

 
Figure 16: Papillary Carcinoma at 40× 

magnification 

This section is a 
histopathology slide showing 
papillary carcinoma (top 
image). This is indicated by the 
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papillary structure that is seen here as 
well as the cellular stratification. The 
epithelial cells that are lining the 
papillae are displaying pleomorphism 
as well as polarity loss. There is 
fibrovascular cores that support the 
epithelial cell growth. There are also 
some complex branching papillary 
structures that are seen as well as 
some cellular tufting and bridging. 
* Histopathological Features of 
Papillary Carcinoma 

Papillary carcinoma is a 
subtype of cancer with a specific 
histologic appearance. Important 
morphologic features include: - 
1- Complex papillary structures with 
fibrovascular cores 
2- Multiple layers of epithelial cells 
lining papillae 
3- Nuclear atypia and pleomorphism 
4- Loss of cellular polarity 
5- Hyperchromatic nuclei with 
irregular contours 
6- Arborizing papillary fronds 
7- Cellular stratification exceeding 
benign papillomas 
8- Tufting and bridging of epithelial 
cells 
9- Cystic spaces containing papillary 
projections 
10- Absence of myoepithelial cell 
layer 

These features are consistent 
with papillary carcinoma 
characteristics described in the 

literature (Lam et al., 2024; García 
Ruiz et al., 2025). 
* Comparative Analysis: Benign 
versus Malignant Features 
Table 2: Comparative Histopathological 

Features of Benign and Malignant 
Breast Lesions 

 
Table 3: Subtype-Specific Distinguishing 

Features 

 
5- Quantitative Histomorphometric 

Analysis 
Table 4: Comparative 

Histomorphometric Parameters of 
Benign versus Malignant Breast Lesions 

 

Feature Benign Lesions Malignant Lesions

Cellular Cohesion Maintained Often lost (especially lobular CA)

Nuclear Features Uniform, bland Pleomorphic, hyperchromatic

Nuclear-to-Cytoplasmic Ratio Normal to slightly increased Markedly increased

Chromatin Pattern Fine, evenly distributed Coarse, irregular, clumped

Nucleoli Inconspicuous Often prominent

Mitotic Activity Absent to minimal Increased, atypical forms present

Architectural Pattern Organized, preserved Disorganized, disrupted

Growth Pattern Circumscribed, expansile Infiltrative, invasive

Basement Membrane Intact Disrupted, invaded

Stromal Response Minimal to organized fibrosis Desmoplastic reaction

Cellular Pleomorphism Absent Present, often marked

Necrosis Absent May be present

Subtype Key Distinguishing Features Growth Pattern Special Characteristics

Adenosis Increased acini, preserved lobular
architecture

Lobular-centric Two-cell layer
maintained

Fibroadenoma Biphasic (epithelial + stromal) Circumscribed Stromal dominance

Phyllodes Tumor Leaf-like architecture, stromal
hypercellularity

Expansile Stromal overgrowth

Tubular Adenoma Dense tubular structures, minimal
stroma

Well-
circumscribed

Tubular predominance

Ductal Carcinoma Sheets/nests of cells, marked
pleomorphism

Infiltrative Most common
malignancy

Lobular Carcinoma Single-file pattern, uniform cells Subtle infiltration Loss of cohesion

Mucinous
Carcinoma

Abundant mucin pools, cell clusters Pushing borders Low-grade features

Papillary
Carcinoma

Papillary structures, fibrovascular cores Papillary Complex architecture

Histomorphometric
Parameter

Benign Lesions (n=8) Malignant Lesions
(n=8)

Statistical
Significance

Nuclear Size Small to moderate,
uniform

Enla rged, variable Highly significant

Nuclear-to-Cytoplasmic
Ratio

Normal (1:4 to 1:6) Increased (1:1 to 1:2) Highly significant

Chromatin Distribution Fine, evenly
distributed

Coarse, irregular
clumping

Highly significant

Nucleolar Prominence Inconspicuous Prominent, multiple Significant

Mitotic Index 0-1 per 10 HPF 3-15 per 10 HPF Highly significant

Cellular Cohesion Maintained Lost (particularly LC) Significant

Architectural
Organization

Preserved, orderly Disrupted, chaotic Highly significant

Stromal Infiltration Absent Present, invasive Highly significant

Basement Membrane
Integrity

Intact Breached Highly significant

Cellular Pleomorphism
Score

Grade 1 (minimal) Grade 2-3 (moderate-
marked)

Highly significant

Glandular Differentiation Well-formed
structures

Poorly formed/absent Highly significant

Necrosis Absent Present in some cases Significant
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HPF = High Power Field; LC = 
Lobular Carcinoma 

Table 5: Detailed Histopathological 
Characteristics by Lesion Subtype 

 
Table 6: Comparative Analysis of 

Benign versus Malignant Cases - Key 
Differentiating Features 

 
Table 7: Cytological Features Analysis - 
Benign versus Malignant Comparison 

 
The overall understanding 

from the analysis of these cases is the 
existence of histopathological 
differences between benign and 
malignant breast lesions. This 
difference exists in more than one 
parameter. All these differences are 
enough to enable the pathologist to 
accurately diagnose. 

Table 8: Tumor Grading and 
Differentiation Assessment 

 
Grading based on modified 

Nottingham grading system: Score 1 
(favorable), Score 2 (intermediate), 
Score 3 (unfavorable); Grade 1 (3-5 
points), Grade 2 (6-7 points), Grade 3 
(8-9 points) 
Table 9: Morphometric Measurements 

and Quantitative Parameters 

 
Table 10: Architectural and Stromal 

Characteristics Analysis 

 
 
 
 

Lesion Subtype Cell Type Architectural Pattern Stromal Component Nuclear
Grade

Mitotic
Activity

Clinical
Behavior

Benign Lesions

Adenosis Epithelial &
Myoepithelial

Lobular,organized Variable fibrosis 1 Absent Non-progressive

Fibroadenoma Biphasic
(Epi+Stroma)

Intracanalicular/Pericanalicul
ar

Abundant, myxoid-
collagenous

1 Minimal Benign

Phyllodes Tumor Biphasic Leaf-likeclefts Hypercellular, stromal
dominant

1-2 Low (1-4/10
HPF)

Locally recurrent

TubularAdenoma Epithelial Tubular, densely packed Minimal 1 Absent Benign, stable

Malignant Lesions

Ductal Carcinoma Epithelial
(malignant)

Sheets, nests, cords Desmoplastic reaction 2-3 High (5-15/10
HPF)

Invasive,
metastatic

Lobular Carcinoma Epithelial
(malignant)

Single-file, linear Minimal reaction 2 Moderate (3-
8/10 HPF)

Invasive,
bilateral risk

Mucinous Carcinoma Epithelial
(malignant)

Clusters in mucin pools Mucin-rich matrix 1-2 Low (2-5/10
HPF)

Better prognosis

Papillary Carcinoma Epithelial
(malignant)

Papillary, arborizing Fibrovascular cores 2 Moderate (4-
10/10 HPF)

Invasive
potential

Diagnostic Feature Benign Cases (4
Subtypes)

Malignant Cases (4
Subtypes)

Diagnostic
Value

Cellular Arrangement Organized, cohesive Disorganized, infiltrative Critical

Nuclear Membrane Smooth, regular Irregular, notched High

Chromatin Pattern Finely granular Coarse, hyperchromatic High

Cell Borders Well-defined Indistinct, overlapping Moderate

Tissue Architecture Preserved lobular/ductal Architectural distortion Critical

Growth Pattern Expansile, pushing Infiltrative, invasive Critical

Myoepithelial Layer Present, intact Absent/disrupted Critical

Stromal Desmoplasia Absent Present (except mucinous) High

Vascular Invasion Absent May be present High

Perineural Invasion Absent May be present Moderate

Inflammatory
Infiltrate

Minimal Variable, lymphocytic Moderate

Cell Size Variation Minimal (<2-fold) Marked (>3-fold) High

Cytological
Parameter

Adenosis Fibroadenoma Phyllodes
Tumor

Tubular
Adenoma

Ductal CA Lobular CA Mucinous
CA

Papillary CA

Cell Size Small Small-Medium Medium Small Large Medium Medium Medium-Large

Cell Shape Uniform
cuboidal

Uniform Variable
(stroma)

Uniform
tubular

Pleomorphic Uniform round Uniform Columnar/cuboi
dal

Nuclear Size 8-10μm 8-12 μm 10-15μm 8-10μm 15-25 μm 12-18 μm 12-16 μm 14-20μm

N:C Ratio 1:5 1:5 1:4 1:6 1:1.5 1:2 1:3 1:2

Chromatin Fine Fine Fine-coarse Fine Coarse,
clumped

Moderately
coarse

Fine-
moderate

Coarse

Nucleoli Small Small Visible Small Prominent Moderate Small-
moderate

Prominent

Cytoplasm Moderate Moderate Variable Scant Scant-
moderate

Scant Moderate-
abundant

Moderate

Mitoses/10
HPF

0 0-1 1-4 0 8-15 3-8 2-5 4-10

Atypical
Mitoses

Absent Absent Absent Absent Present Present Rare Present

Lesion Subtype Tubule Formation Nuclear
Pleomorphism

Mitotic Count Overall
Grade

Differentiation Status

Benign Lesions

Adenosis Well-formed (Score
1)

Minimal (Score 1) 0/10 HPF (Score
1)

N/A Well-differentiated

Fibroadenoma Well-formed (Score
1)

Minimal (Score 1) 0-1/10 HPF
(Score 1)

N/A Well-differentiated

Phyllodes Tumor Well-formed (Score
1)

Mild (Score 1-2) 1-4/10 HPF
(Score 1)

Low grade Moderately differentiated

TubularAdenoma Well-formed (Score
1)

Minimal (Score 1) 0/10 HPF (Score
1)

N/A Well-differentiated

Malignant Lesions

Ductal Carcinoma Poor (Score3) Marked (Score3) 8-15/10 HPF
(Score 3)

Grade 3 Poorly differentiated

Lobular Carcinoma Absent (Score 3) Moderate (Score 2) 3-8/10 HPF
(Score 2)

Grade 2 Moderately differentiated

Mucinous
Carcinoma

Moderate (Score 2) Mild-Moderate (Score
2)

2-5/10 HPF
(Score 1-2)

Grade 1-2 Well to moderately
differentiated

Papillary
Carcinoma

Moderate (Score 2) Moderate (Score 2) 4-10/10 HPF
(Score 2)

Grade 2 Moderately differentiated

Parameter Adenosis Fibroadenoma Phyllodes Tubular
Adenoma

Ductal
CA

Lobular
CA

Mucinous
CA

Papillary
CA

Mean Cell
Diameter

12-15
μm

15-18 μm 18-22 μm 12-14 μm 20-30 μm 15-20 μm 18-24 μm 20-28 μm

Nuclear
Diameter

8-10 μm 8-12 μm 10-15 μm 8-10 μm 15-25 μm 12-18 μm 12-16 μm 14-20 μm

Cytoplasmic
Volume

Moderate Moderate Variable Scant Scant-
Moderate

Scant Moderate-
Abundant

Moderate

Stromal
Percentage

30-40% 50-70% 60-80% 10-20% 20-40% 10-30% 5-15% 30-50%

Cellular
Density

Moderate Low-Moderate Moderate-
High

High Very High High Moderate High

Gland/Tubule
Density

High Moderate Low-
Moderate

Very High Variable Low Low Moderate

Vascular
Density

Normal Normal Normal-
Increased

Normal Increased Normal-
Increased

Low Increased

Inflammatory
Cells

Minimal Minimal Minimal Minimal Variable Minimal-
Moderate

Minimal Moderate

Necrosis (%) 0% 0% 0% 0% 5-20% Rare 0% 0-5%

Feature Benign Lesions Malignant Lesions Clinical Significance

Lobular Architecture Preserved Disrupted/Obliterated Diagnostic hallmark

Ductal System Intact Infiltrated/Destroyed Indicates invasion

Basement Membrane Continuous, intact Fragmented/Absent Critical for invasion diagnosis

Stromal Reaction Organized fibrosis Desmoplastic/Reactive Reflects tumor-host interaction

Stromal Cellularity Normal to increased Variable, reactive May indicate phyllodes vs FA

Collagen Pattern Organized bundles Disorganized, haphazard Reflects stromal remodeling

Adipose Tissue Present, normal Infiltrated/Replaced Shows extent of involvement

Myoepithelial Layer Present, continuous Absent/Disrupted Key for in situ vs invasive

Elastic Fibers Preserved Destroyed Indicates stromal invasion

Lymphatic Invasion Absent Present in aggressive types Poor prognostic factor

Blood Vessel Invasion Absent May be present Metastatic potential indicator

Perineural Growth Absent Present in some cases Associated with local recurrence
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Table 11: Clinical-Pathological 
Correlation and Management 

Implications 

 
Table 12: Immunohistochemical Profile 
Predictions (Based on Histological Type) 

 
ER = Estrogen Receptor; PR = 
Progesterone Receptor; HER2 = 
Human Epidermal Growth Factor 
Receptor 2 
6- Morphological Pattern 
Summary 

The histopathological 
examination demonstrates 
characteristic morphological features 
that distinguish between benign and 
malignant breast lesions: - 
* Benign Lesions Characteristics 
1- Preservation of normal tissue 
architecture 
2- Organized cellular arrangements 
3- Uniform nuclear features 
4- Intact basement membranes 
5- Absent or minimal mitotic activity 
6- Well-defined borders 

7- Biphasic composition in some 
subtypes (fibroadenoma, phyllodes 
tumor) 
* Malignant Lesions 
Characteristics 
1- Architectural disruption and 
disorganization 
2- Infiltrative growth patterns 
3- Nuclear pleomorphism and atypia 
4- Basement membrane invasion 
5- Increased mitotic activity 
6- Irregular tumor margins 
7- Desmoplastic stromal reactions 
8- Subtype-specific patterns (single-
file in lobular, mucin in mucinous, 
papillary in papillary carcinoma) 

The results are consistent with 
established histopathological criteria 
and recent literature on breast lesion 
classification (Mukhtar et al., 2025; 
Ibrahim et al., 2024; Papalexis et al., 
2024). 
* Discussion 
1- Interpretation of 
Histopathological Patterns 

Histopathology Analysis of 
Breast Lesions. The available 
resources have been utilized to 
present the details in the form of 
images of histopathology slides with 
a detailed morphological analysis of 
the sample, which is in accordance 
with the features as mentioned in the 
original diagnostic criteria (Salim et 
al., 2022). In the present case series, 
the number of benign and malignant 

Lesion Subtype Risk of
Malignancy

Surgical Management Margin
Requirements

Follow-up
Protocol

Recurrence Risk Metastatic
Potential

Benign Lesions

Adenosis None Excisional biopsy if symptomatic Standard Routine screening None None

Fibroadenoma None Excision or observation Standard Annual clinical
exam

<5% None

Phyllodes Tumor Low (<5%
malignant
transformation)

Wide local excision 1-2 cm margins Close
surveillance

10-20% (benign
type)

Rare in benign

Tubular Adenoma None Simple excision Standard Routine screening Rare None

Malignant Lesions

Ductal Carcinoma 100% (malignant) Lumpectomy/Mastectomy Negative (>2mm) Adjuvant therapy
+ surveillance

5-30% (grade-
dependent)

High

Lobular Carcinoma 100% (malignant) Wide excision/Mastectomy Wide negative margins Bilateral
surveillance

10-20% Moderate-High

Mucinous Carcinoma 100% (malignant) Lumpectomy + radiation Negative margins Standard protocol 5-10% Low

Papillary Carcinoma 100% (malignant) Excision ± radiation Negative margins Regular
surveillance

10-15% Low-Moderate

Lesion Subtype ER Status PR Status HER2
Status

Ki-67
Index

p63/CK5/6
(Myoepithelial)

E-cadherin Molecular
Subtype
Correlation

Benign Lesions

Adenosis Variable Variable Negative <5% Positive (intact layer) Positive N/A

Fibroadenoma Variable Variable Negative <5% Positive (preserved) Positive N/A

Phyllodes Tumor Variable/Negative Variable/Negative Negative 5-15% Positive (epithelium) Positive N/A

Tubular Adenoma Positive Positive Negative <3% Positive Positive N/A

Malignant Lesions

Ductal Carcinoma Variable (60-70%
+)

Variable (50-60%
+)

Variable (15-
20% +)

20-50% Negative (invasive) Positive All subtypes
possible

Lobular Carcinoma Usually Positive
(90%)

Usually Positive
(70%)

Usually
Negative
(5%)

10-30% Negative Negative/Reduced Luminal A/B

Mucinous Carcinoma Positive (>90%) Positive (>80%) Negative
(<5%)

5-15% Negative Positive Luminal A

Papillary Carcinoma Usually Positive
(80%)

Positive (70%) Variable (10-
15%)

15-30% Negative/Focal Positive Luminal A/B
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lesion is equally represented, so a 
side by side comparison of two major 
classes of lesions can be performed 
based on the gross and microscopic 
morphology, architecture of the 
tissue and cellular appearance. 

Table 1 provides an extensive 
summary of the salient features of 
various subtypes of breast lesions 
including some of the features from 
the clinical presentation. It is 
noteworthy that majority of the 
benign lesions occur in younger age 
group with fibroadenomas being the 
most common in 15-35-year age 
group. In comparison, majority of the 
malignant lesions occur in 
postmenopausal women with more 
than 50% of them occurring in 50 
years and above. These two 
categories show extreme ends of the 
spectrum with benign lesions being 
common in the young age groups and 
malignant lesions showing the exact 
opposite trend. These patterns are 
similar to the reports by Nwafor et al. 
(2023) and Ibrahim et al. (2024), 
which described the distribution and 
range of lesion in their population. 

It can be observed from Table 
1 that some of the imaging 
characteristics of each of the lesion 
have been described as per the 
histopathological architectural 
arrangement of each lesion. As 
expected, benign lesions present as a 

well-circumscribed mass on imaging, 
which correlates with the expansile 
nature and the intact tissue margins 
that can be observed microscopically. 
In comparison, malignant lesions, 
such as ductal carcinoma, typically 
present with spiculated masses on 
imaging due to the infiltrative growth 
pattern and the associated 
desmoplastic stromal reaction, which 
is evident from the histopathological 
features. These observations and 
conclusions have been supported by 
Bülüç et al. (2025) and Dev et al. 
(2025) who found a strong agreement 
between imaging and histological 
features of lesions. 
2- Benign Lesions: Clinical and 
Pathological Significance 

The studied benign lesions are 
all examples of conditions in which 
organized tissue architecture is 
maintained despite changes such as 
increased cellularity. As such, they 
help to make up a broader pattern of 
the types of changes that can occur in 
breast tissue. An example of this can 
be seen in a work by Gbaa et al. 
(2025), which focuses on the 10-year 
experience with benign breast lesions 
and histopathology. In it, the authors 
are clear that there is a need to 
properly sort different types of 
lesions histopathologically so as not 
to overtreat patients, but also so as to 
not forgo the appropriate monitoring. 
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Adenosis is a hyperplastic 
proliferative change that is not 
usually seen in clinical practice but 
could be and is marked by an increase 
in the number of acinar structures 
while lobular architecture is 
preserved, such as in the lesion 
illustrated here. An example of a 
work that deals with this and other 
similar proliferative changes is a 
review by Ibrahim et al. (2024), 
which gives an overview of the 
histopathology of common breast 
lesions. As such, in both of these 
examples, the maintenance of 
organized two-cell layer structure 
(epithelial and myoepithelial) is of 
great importance as it is a feature that 
separates these lesions from invasive 
lesions. 

Fibroadenoma is one of the 
most common benign lesions found 
in the breast, especially in younger 
patients (Nwafor et al., 2023), which 
is bi-phasic in its proliferation and 
can be distinguished by 
histopathologic means. Phyllodes 
tumors are usually benign but have a 
recurrence potential and are treated 
differently surgically, so being able to 
distinguish this type of tumor is of 
great clinical importance. Phyllodes 
tumors, like the one pictured here, are 
also bi-phasic but feature increased 
cellularity in stroma and leaf-like 
structures. 

Tubular adenoma is marked by 
highly regular tubular structures that 
are very dense and uniform and are 
comprised of minimal stroma, as in 
the picture above. Distinguishing this 
from the malignant process of tubular 
carcinoma is of the utmost 
importance, and the bland nuclei, 
tubular structures, and lack of 
infiltrative growth are of great 
diagnostic importance (Ibrahim et al., 
2024). 
1- Tumor Grading and 
Differentiation Analysis 

The tumor grading analysis is 
detailed in Table 8. Benign lesions 
exhibit well-formed tubules (Score 
1), uniform nuclei with minimal 
pleomorphism (Score 1), and absence 
to minimal mitotic activity, 
consistent with their non-neoplastic 
or benign neoplastic nature. These 
features correlate with the excellent 
prognosis of benign breast lesions 
described by Gbaa et al. (2025). 
Malignant lesions show a marked 
heterogeneity in their grading. Ductal 
carcinoma demonstrates poor tubule 
formation (Score 3), marked nuclear 
pleomorphism (Score 3), and high 
mitotic count (8-15/10 HPF, Score 3), 
resulting in an overall Grade 3 
classification. This high-grade 
morphology is indicative of poor 
differentiation and aggressive clinical 
behavior, consistent with the study by 
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Mukhtar et al. (2025) on breast 
cancer histopathological patterns. 
The Grade 3 classification reflects a 
high proliferative index, genomic 
instability, and a greater propensity 
for metastasis. Lobular carcinoma 
presents moderate nuclear 
pleomorphism (Score 2) and 
moderate mitotic activity (3-8/10 
HPF, Score 2), leading to a Grade 2 
classification. The lack of tubule 
formation (Score 3) is characteristic 
of lobular carcinoma's discohesive 
growth rather than architectural 
disorganization. This intermediate 
grade is associated with the moderate 
prognosis seen in patients with 
lobular carcinoma (Rechsteiner et al., 
2023). Mucinous carcinoma exhibits 
favorable grading characteristics, 
including moderate tubule formation 
(Score 2), mild to moderate nuclear 
pleomorphism (Score 2), and low 
mitotic count (2-5/10 HPF, Score 1-
2), resulting in a Grade 1-2 
classification. These histological 
features underpin the excellent 
prognosis of pure mucinous 
carcinoma relative to other invasive 
breast carcinomas, as reported by 
Lam et al. (2024). The well to 
moderately differentiated designation 
indicates some degree of cellular 
organization and lower proliferative 
rates. Papillary carcinoma shows 
moderate characteristics in all three 

grading components (Score 2 for 
each), leading to a Grade 2 
classification. This intermediate 
differentiation status is aligned with 
the good to moderate prognosis 
typically seen in papillary 
carcinomas. The preservation of 
papillary architecture, despite 
malignant changes, suggests a partial 
retention of organized growth 
patterns (García Ruiz et al., 2025). 
3- Malignant Lesions: Histological 
Diversity and Clinical Implications 

The malignant breast lesions 
analyzed in this study reflect the 
histological diversity of breast 
carcinomas and underscore the 
importance of subtype classification 
for appropriate treatment planning 
and prognostic assessment. Ductal 
carcinoma, the most common 
histological type (Mukhtar et al., 
2025), exhibited marked nuclear 
pleomorphism, infiltrative growth, 
and desmoplastic stromal reaction, 
features that distinguish it from the 
well-organized architecture of benign 
lesions. 
1- Quantitative Morphometric 
Analysis  

Mean cell diameter ranges 
from 12-22 μm for benign lesions and 
15-30 μm for malignant lesions. 
Ductal carcinoma exhibited the 
largest mean cell diameter (20-30 
μm) consistent with marked cellular 
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pleomorphism and loss of growth 
regulation. This size variation in 
malignant lesions correlates with 
increased cellular atypia and 
aggressive biological behavior. 

Nuclear diameter ranges from 
8-15 μm in benign lesions and 12-25 
μm in malignant lesions. The nuclear 
enlargement in malignant lesions is 
reflective of increased nuclear-to-
cytoplasmic ratio, a hallmark feature 
of malignancy. Ductal carcinoma 
demonstrated the largest nuclear 
diameter (15-25 μm) in line with its 
Grade 3 classification and marked 
nuclear pleomorphism. The 
measurements obtained align with 
established morphometric criteria for 
malignancy documented by 
Papalexis et al. (2024).  

Stromal percentage ranged 
from 30-40% in adenosis, 50-70% in 
fibroadenoma, 60-80% in phyllodes 
tumor, and 10-20% in tubular 
adenoma for benign lesions. The high 
stromal percentage (60-80%) in 
phyllodes tumor is a consequence of 
its characteristic stromal 
hypercellularity and is a key feature 
that helps distinguish it from 
fibroadenoma. For malignant lesions, 
mucinous carcinoma had the lowest 
stromal percentage (5-15%) due to 
the presence of abundant 
extracellular mucin that replaces the 
stromal component. In contrast, 

ductal and papillary carcinomas had 
moderate stromal components (20-
50%). 

Cellular density in malignant 
lesions was higher than benign 
lesions, with ductal carcinoma having 
a very high cellular density 
(reflecting sheets and nests of 
proliferating malignant cells) and 
very little stroma. The high cellular 
density of ductal carcinoma is a 
reflection of its high metabolic 
activity and proliferative index 
commonly observed in high-grade 
carcinomas. 

Vascular density increased in 
malignant lesions (especially ductal 
and papillary carcinomas). This is not 
surprising as increased vascularity 
supports tumor growth and provides 
routes for metastatic dissemination. 
The link between vascular density 
and malignant potential has been well 
documented in the literature 
(Bekirçavuşoğlu et al., 2025). The 
increased vascularity in ductal and 
papillary carcinomas reflects their 
high-grade features and portends 
poor prognosis and high risk of 
metastasis. 

Necrosis, seen in 5-20% of 
ductal carcinoma and 0-5% of 
papillary carcinoma, is reflective of 
rapid tumor growth that outpaces its 
vascular supply. The presence of 
necrosis is a poor prognostic 
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indicator and is associated with 
aggressive tumor behavior and higher 
risk of recurrence (Ran et al., 2024). 

Ran et al. (2024) conducted an 
in-depth study on the correlation 
between morphological subtypes and 
clinical behavior. The findings 
revealed that the clinicopathological 
characteristics, including histological 
subtype, have a significant impact on 
treatment outcomes and patient 
prognosis. The distinct growth 
patterns observed in the different 
carcinoma subtypes are a reflection 
of their underlying biological 
differences with implications for 
therapeutic management. 
2- Architectural and Stromal 
Characteristics  

The lobular architecture was 
preserved in all benign lesions, but 
disorganized or obliterated in 
malignant lesions. This is a key 
diagnostic feature with important 
clinical implications as it is a 
distinguishing factor between benign 
and malignant breast lesions. The 
preservation of lobular architecture in 
benign lesions reflects organized 
proliferation of cells within the tissue 
framework, while disruption or 
obliteration of lobular architecture in 
malignant lesions is an indication of 
tissue invasion and destruction. 

Basement membrane was 
intact and continuous in all benign 

lesions, confirming their non-
invasive nature. It was fragmented or 
absent in malignant lesions, a 
definitive sign of invasion. 
Assessment of basement membrane 
integrity can be further aided by 
immunohistochemical staining of 
basement membrane components 
such as collagen IV and laminin 
(Ibrahim et al., 2024). This serves to 
distinguish in situ from invasive 
lesions, a key consideration for 
accurate diagnosis and treatment 
planning. 

The presence of the 
myoepithelial layer is a key 
diagnostic criterion for breast lesions. 
In benign lesions, a continuous 
myoepithelial layer was observed 
encircling proliferating epithelial 
elements. The myoepithelial layer is 
positive for markers such as p63 and 
CK5/6 (predicted to be seen in Table 
12). In malignant lesions, the 
myoepithelial layer was absent or 
disrupted, a feature of invasion. Loss 
of the myoepithelial cells in invasive 
carcinomas is reflective of basement 
membrane breach and stromal 
invasion (Papalexis et al., 2024). 

Stromal reaction patterns are 
another feature used to differentiate 
benign from malignant lesions. 
Benign lesions showed organized 
fibrosis with parallel collagen 
bundles that maintained the tissue 
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architecture. Malignant lesions, on 
the other hand, demonstrated either 
desmoplastic or reactive stromal 
changes. This reactive stromal 
change in malignant lesions is 
characterized by desmoplasia or 
haphazard collagen deposition. The 
desmoplastic reaction is a result of 
tumor-host interaction, with activated 
fibroblasts in the tumor 
microenvironment (termed cancer-
associated fibroblasts) producing 
large quantities of extracellular 
matrix in response to tumor-derived 
growth factors. The desmoplastic 
reaction in breast cancer is associated 
with firm, hard consistency of the 
cancer on palpation and spiculated 
appearance on imaging studies. 

The lymphatic and blood 
vessel invasion seen in aggressive 
malignant lesions are significant poor 
prognostic factors indicating 
increased metastatic potential. 
Identification of tumor emboli within 
vascular spaces can predict higher 
risk of distant metastasis and poor 
patient outcomes. Perineural 
invasion, a feature present in some 
malignant cases, is associated with 
increased risk of local recurrence and 
is an important consideration during 
surgical planning to ensure adequate 
margin clearance (Dev et al., 2025). 

The characteristic single-file 
infiltrative pattern of lobular 

carcinoma is a result of loss of E-
cadherin expression leading to 
reduced cellular cohesion. This subtle 
infiltrative growth pattern can be 
difficult to detect on imaging studies 
(Bülüç et al., 2025; Dev et al., 2025) 
and may lead to underestimation of 
tumor extent. This is important to 
consider during surgical planning and 
when assessing surgical margins. 
3- Clinical-Pathological 
Correlation and Management 
Implications  

Histological risk stratification 
based on clinical-pathological 
correlation provides important 
management implications. Benign 
lesions have no risk of malignancy, 
while phyllodes tumor has a low risk 
of malignant transformation (<5%) 
necessitating different surgical 
approach and follow-up. Lesions 
with high risk of recurrence or 
metastasis may warrant more 
aggressive surgical and adjuvant 
therapy, while those with low risk can 
be managed conservatively. 

Surgical management 
recommendations are guided by 
histological type. Benign lesions are 
managed by excisional biopsy if 
symptomatic or by observation alone 
in young women with characteristic 
clinical and imaging findings in the 
case of fibroadenomas. Phyllodes 
tumors, despite being predominantly 
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benign, require wide local excision 
with 1-2 cm margins due to risk of 
recurrence (10-20% for benign 
phyllodes tumors). This wider margin 
is distinct from other benign lesions 
and is required to prevent recurrence 
even in the absence of malignant 
features (Ibrahim et al., 2024). 

Malignant lesions require a 
more comprehensive oncological 
management approach with negative 
margin requirement (>2mm for most 
types). Lobular carcinoma often 
requires wider excision margins or 
mastectomy due to its subtle, 
multifocal infiltrative pattern that is 
often underestimated on preoperative 
imaging studies. This has surgical 
implications with higher rate of 
positive margins on initial excision 
than for ductal carcinoma, which 
supports the recommendation by Dev 
et al. (2025) for careful margin 
assessment with lobular carcinoma 
and consideration of wider excision. 

Recurrence risk also varies by 
malignant subtype. Ductal carcinoma 
has a grade-dependent recurrence risk 
of 5-30%, with the highest rates in 
Grade 3 tumors. Mucinous carcinoma 
had the lowest recurrence risk among 
malignant lesions (5-10%) due to its 
favorable biological features and 
low-grade nuclei. This differential 
recurrence risk has implications for 

adjuvant therapy intensity and 
follow-up surveillance. 

Metastatic potential was 
assessed for each lesion type. Ductal 
carcinoma had high metastatic 
potential especially in Grade 3 
lesions with lymphovascular 
invasion. Lobular carcinoma had a 
moderate to high metastatic potential 
with the propensity for late distant 
recurrences and predilection for 
unusual metastatic sites such as bone, 
gastrointestinal tract, and 
peritoneum. Mucinous and papillary 
carcinomas had low metastatic 
potential that correlated with their 
more favorable overall prognosis. 
These metastatic patterns have 
implications for surveillance 
strategies and recommendations for 
systemic therapy (Ran et al., 2024; 
Peschiaroli et al., 2025). 

Follow-up protocols also vary 
based on lesion type and risk 
stratification. Benign lesions only 
require routine screening, except 
phyllodes tumor which requires close 
follow-up due to its risk of 
recurrence. Malignant lesions require 
intensive surveillance with regular 
clinical and imaging examinations as 
well as tumor marker monitoring. 
Lobular carcinoma requires bilateral 
surveillance due to the increased risk 
of contralateral breast cancer 
development. 
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Mucinous carcinoma 
represents a special histological type 
with a generally more favorable 
prognosis compared to invasive 
ductal carcinoma (Lam et al., 2024). 
The abundant mucin production and 
the relatively low-grade nuclei seen 
in our analysis are consistent with the 
indolent biological behavior of pure 
mucinous carcinomas. However, as 
Rechsteiner et al. (2023) point out, 
mixed histological types can have 
different prognostic characteristics 
which makes it important to have a 
thorough histopathological work-up. 

Papillary carcinoma is another 
special histological type 
characterized by the complex 
papillary architecture with 
fibrovascular cores. The distinction 
between intraductal papillary lesions 
and invasive papillary carcinoma is 
an important one, as noted by García 
Ruiz et al. (2025) in their study on 
ductal carcinoma in situ. The 
presence or absence of myoepithelial 
cells is the key diagnostic criterion 
here with its absence in invasive 
forms. 
4- Integration of Histopathology 
with Imaging 

Incorporating histopathological 
correlates with imaging 
characteristics is essential for a 
comprehensive understanding of 

breast lesions, informing their 
diagnosis and management. 

Histopathological confirmation 
of breast lesions by Bülüç et al. 
(2025) reported high consistency in 
correlation with the findings on 
contrast-enhanced mammography, 
reflecting the radiological patterns 
underlying tissue pathology. Dev et 
al. (2025) explored the correlation 
between molecular subtypes and 
imaging characteristics, establishing 
that lesion morphology is 
complemented by molecular imaging 
for more comprehensive 
characterization. 

Bekirçavuşoğlu et al. (2025) 
assessed the patterns of contrast 
enhancement in breast lesions, 
providing evidence that malignant 
lesions demonstrate distinct 
enhancement kinetics compared to 
benign counterparts, reflecting 
histopathological characteristics like 
vascularity, cellular density, and 
stromal composition observed in 
microscopic examination. 

MRI features of breast lesions in 
characterization of breast lesions by 
García Ruiz et al. (2025) contributes 
to the detection and characterization 
of lesions, particularly ductal 
carcinoma in situ (DCIS). The 
correlation between MRI findings 
and histopathological features 
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improves diagnostic accuracy and 
aids in surgical planning. 
5- Molecular-Morphological 
Correlations 

Recent studies have focused on 
the correlation between 
morphological features and 
molecular characteristics. Papalexis 
et al. (2024) explored the 
immunohistochemical features of 
predictive biomarkers, showing that 
histopathological examination 
includes not only morphological 
description but also assessment of 
molecular markers. Integrating 
hormone receptor status, HER2 
expression, and proliferation markers 
with the histological subtype 
provides a more comprehensive 
characterization of the tumor. 
1- Immunohistochemical Profile 
and Molecular Subtype 
Correlation 

The predicted 
immunohistochemical profiles for 
each lesion type in Table 12 reflect 
the known correlations between 
morphology and molecular 
phenotype. This information is useful 
in predicting the likely 
immunohistochemical and molecular 
profile and tailoring treatment before 
the actual immunohistochemistry 
results are available. Benign lesions 
have variable hormone receptor 
expression without therapeutic 

consequences, as benign lesions do 
not receive hormonal therapy. The 
absence of HER2 expression in 
benign lesions is consistent with their 
non-malignant nature and lack of 
gene amplification events. The low 
Ki-67 proliferation index (<5% in 
most benign lesions, 5-15% in 
phyllodes tumor) correlates with the 
limited proliferative activity and 
excellent prognosis of benign lesions. 
The presence of an intact 
myoepithelial layer (p63/CK5/6 
positive) in benign lesions is a critical 
diagnostic feature that helps 
distinguish these lesions from 
invasive carcinomas. Among the 
malignant lesions, lobular carcinoma 
has the most uniform 
immunohistochemical profile, with a 
high percentage of ER and PR 
positivity (90% and 70%, 
respectively) and a very low 
percentage of HER2 positivity (5%). 
This strongly hormone receptor-
positive and HER2-negative 
immunophenotype classifies most 
lobular carcinomas as Luminal A or 
Luminal B molecular subtypes. The 
characteristic loss or reduction of E-
cadherin expression serves as a 
diagnostic marker for lobular 
differentiation and correlates with the 
discohesive growth pattern observed 
morphologically. E-cadherin 
negativity distinguishes lobular from 
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ductal carcinoma and can be used 
diagnostically in challenging cases 
(Ran et al., 2024). Mucinous 
carcinoma shows the highest rates of 
hormone receptor positivity (ER 
>90%, PR >80%) among all the 
malignant subtypes. The very low 
expression of HER2 (<5%) in 
mucinous carcinoma further supports 
its strong hormone receptor-positive 
and HER2-negative 
immunophenotype. This 
immunophenotypic profile correlates 
with the Luminal A molecular 
subtype, the most favorable breast 
cancer subtype. The low Ki-67 index 
(5-15%) in mucinous carcinoma 
reflects slow proliferative kinetics, 
which contributes to its indolent 
biological behavior and excellent 
prognosis. The favorable molecular 
features make mucinous carcinoma 
highly sensitive to endocrine therapy, 
potentially allowing for treatment de-
escalation by sparing patients from 
systemic chemotherapy in selected 
cases (Lam et al., 2024).  

Ductal carcinoma exhibits the 
most heterogeneous 
immunohistochemical profile with 
variable expression across all 
markers. Approximately 60-70% of 
ductal carcinomas express estrogen 
receptors, 50-60% express 
progesterone receptors, and 15-20% 
demonstrate HER2 overexpression. 

This heterogeneity is a reflection of 
the molecular diversity of ductal 
carcinoma, which can encompass any 
molecular subtype (Luminal A, 
Luminal B, HER2-enriched, or triple-
negative). The high Ki-67 index (20-
50%) in ductal carcinoma, especially 
in the high-grade (Grade 3) cases, 
indicates rapid proliferation and 
aggressive biological behavior. This 
molecular heterogeneity necessitates 
an individualized approach to 
treatment, as the optimal treatment 
depends on the specific 
immunohistochemical profile 
(Papalexis et al., 2024; Ran et al., 
2024). Papillary carcinoma typically 
shows hormone receptor positivity 
(ER 80%, PR 70%) with variable 
HER2 expression (10-15%). This 
immunophenotype predominantly 
correlates with Luminal A or 
Luminal B subtypes. The moderate 
Ki-67 index (15-30%) is indicative of 
intermediate proliferative activity 
and is consistent with the Grade 2 
classification seen in most papillary 
carcinomas. The correlation between 
morphology and 
immunohistochemical profile allows 
for a preliminary treatment plan to be 
made even before 
immunohistochemistry results 
become available. For instance, when 
the morphology of lobular carcinoma 
is identified with the characteristic 
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single-file pattern of cell growth, a 
likely hormone receptor-positive, 
HER2-negative profile can be 
anticipated. This would allow for a 
treatment plan including endocrine 
therapy to be planned before the 
immunohistochemistry results are 
ready. In contrast, a suspicious high-
grade ductal carcinoma morphology 
would lead to a high suspicion for 
either HER2 positivity or triple-
negative phenotype, and additional 
molecular testing and targeted 
therapy or chemotherapy would be 
considered, rather than a de-escalated 
endocrine-only treatment. Ran et al. 
(2024) specifically looked at HER2-
positive breast cancers and showed 
that hormone receptor status had a 
significant effect on the outcomes of 
this group of patients. This implies 
that the histological features of the 
tumor should be considered in the 
context of molecular findings for the 
best treatment choice and 
prognostication. Dev et al. (2025) 
expanded upon the concept of 
morphological-molecular 
correlation, showing that different 
molecular subtypes of breast cancer 
have characteristic imaging features. 
The integration of imaging 
(morphology) and molecular features 
is the natural next step of breast 
cancer classification. 

2- Integration of Multiple 
Analytical Parameters 

The present study has 
combined multiple analytical 
parameters into comprehensive tables 
(Tables 1-12) that provide a multi-
faceted evaluation of the lesions. This 
integrated approach to data 
presentation facilitates the correlation 
of findings across different 
parameters and allows for a more 
holistic interpretation of the breast 
lesions. 

When considering the case of 
ductal carcinoma, there are consistent 
patterns observed across all analytical 
parameters, demonstrating a 
convergence of unfavorable 
features. Ductal carcinoma is 
classified as Grade 3 (Table 8), 
showing large cell and nuclear 
diameters and high cellular density 
(Table 9), with a disrupted 
architectural pattern and absence of 
myoepithelial layer (Table 10). These 
morphological features are predictive 
of aggressive behavior and poor 
prognosis. Clinically, it has high risk 
of recurrence and metastasis and is 
not suitable for watchful waiting 
(Table 11). Molecularly, ductal 
carcinoma has the most 
heterogeneous molecular profile of 
all lesion types, with about 15-20% 
HER2 overexpression, and the high 
Ki-67 proliferation index (20-50%) 
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supports the rapid proliferation and 
aggressive biological behavior seen 
in these lesions (Table 12). The 
convergence of unfavorable features 
across morphological, morphometric, 
architectural, clinical, and molecular 
parameters confirms the aggressive 
nature of high-grade ductal 
carcinoma and justifies an intensive 
multimodal treatment approach. 
In contrast to ductal carcinoma, 
mucinous carcinoma displays 
favorable features across all the 
analytical parameters. The lesion is 
classified as Grade 1-2, showing 
moderate cell size and low cellular 
density, with low stromal percentage 
due to the abundant mucin production 
(Table 9). Architecturally, it shows 
pushing borders growth with well-
defined glands rather than infiltrative 
growth (Table 10). Clinically, it has 
low risk of recurrence and metastasis 
and is associated with an excellent 
prognosis (Table 11). Molecularly, 
mucinous carcinoma is the most 
strongly hormone receptor-positive 
lesion type (ER and PR over 90% and 
80%, respectively) and has very low 
HER2 expression (<5%). This 
strongly hormone receptor-positive, 
HER2-negative profile correlates 
with the most favorable breast cancer 
subtype Luminal A molecular 
subtype. The low Ki-67 index (5-
15%) reflects the slow proliferative 

kinetics, which accounts for the 
indolent biological behavior and 
excellent prognosis of pure mucinous 
carcinoma. This molecular feature 
also makes it highly sensitive to 
endocrine therapy, with the 
possibility of treatment de-escalation 
to allow the sparing of systemic 
chemotherapy in certain cases (Lam 
et al., 2024). The consistency of 
favorable features across all the 
analytical parameters supports the 
excellent prognosis of mucinous 
carcinoma and the potential to de-
escalate treatment in certain 
situations. 

The quantitative morphometric 
data in Table 9 provide objective 
measurements that support the 
subjective morphological assessment 
of the lesions. This helps to reduce 
the inter-observer variability and 
subjectivity in diagnosis. The 
increase in nuclear diameter 
correlates with higher tumor grade, 
validating nuclear size as a parameter 
for tumor grading. The inverse 
relationship between stromal 
percentage and cellular density in 
various lesion types is biologically 
explained by the principle of tumor-
stroma interaction. The clinical-
pathological correlation data in Table 
11 provide a direct translation of the 
microscopic findings to the clinical 
context of practice. It provides the 
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immediate actionable information 
that can be passed to the clinicians, 
such as specific margin requirements 
for different lesion types (standard 
for most benign lesions, 1-2 cm for 
phyllodes tumor, >2mm negative for 
most carcinomas, wide negative for 
lobular carcinoma), which are based 
on their biological behavior as 
identified in morphological and 
molecular analysis. The 
immunohistochemical predictions in 
Table 12 show the utility of 
morphological pattern recognition in 
predicting molecular 
phenotypes. The strong correlation of 
lobular morphology with E-cadherin 
loss, mucinous morphology with 
Luminal A molecular phenotype, and 
high-grade ductal morphology with 
high Ki-67 validates the morpho-
molecular integration approach to 
breast cancer classification. This is 
the basis for the precision medicine in 
breast cancer management (Dev et 
al., 2025; Papalexis et al., 2024; Ran 
et al., 2024). 
6- Special Populations and Rare 
Histotypes 

The special populations have a 
different pattern of histopathological 
findings in the breast. Nwafor et 
al. (2023) showed that breast lesions 
in children and adolescents have a 
distinct pattern when compared to the 
adult population. Benign lesions are 

common, and there are specific 
histological features that are 
characteristic of the pediatric age 
group. This shows that different age 
groups have specific considerations 
during diagnosis and requires age-
appropriate diagnostic interpretation 
of the findings. Nnorom et al. (2024) 
studied male breast lesions and 
showed that male breast lesions are 
very rare but should be dealt with as 
rigorously as female breast lesions 
using histopathological 
assessment. Male breast lesions have 
a similar histological features as 
female breast lesions, but with 
different epidemiology and clinical 
context. Rare breast cancer histotypes 
were characterized by Lam et 
al. (2024) in an effort to provide a 
comprehensive description of these 
rare entities and underscore their 
importance. The study of such cases 
in a retrospective series like this one 
adds to the body of knowledge on 
breast pathology. 
7- Geographic and Demographic 
Variations 

Pathological patterns of breast 
lesions in different geographical 
regions were compared by Alamri et 
al. (2024), who studied the 
pathological pattern of breast cancer 
in Saudi Arabia, and Mohammed et 
al. (2024), who studied the 
clinicopathological presentations of 
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breast carcinoma in Egypt. The 
results showed differences in the 
pattern of these lesions that can be 
explained by genetic, environmental, 
and healthcare access differences. Ali 
et al. (2025) and Gbaa et al. (2025) 
studied African populations. Ali et 
al. (2025) studied the 
histopathological patterns in 
Sudanese children, while Gbaa et 
al. (2025) studied the 
clinicopathological features of 
benign breast lesions in Nigeria. This 
shows the importance of data from 
different regions and that patterns 
from one region may not represent 
the global population of breast 
pathology. 
8- Metastatic Patterns and Distant 
Involvement 

Recognizing the metastatic 
potential and patterns of various 
breast cancer histotypes is important 
for complete patient care. Peschiaroli 
et al. (2025) investigated breast 
cancer orbital metastases, showing 
that metastatic deposits can be 
present in atypical locations and that 
awareness of primary tumor 
histology can aid in the identification 
of metastatic lesions. 

Ghenciu et al. (2025) analyzed 
the distinction between liver 
metastases and primary liver cancer, 
underlining the importance of 
detailed histopathological analysis in 

differentiating metastatic breast 
cancer from primary hepatic 
malignancies. The retention of 
histological characteristics in 
metastatic deposits can help identify 
the primary site and guide therapeutic 
approaches. 
9- Diagnostic Challenges and 
Pitfalls 

In clinical practice, certain 
pitfalls can occur when diagnosing 
breast lesions. The differentiation of 
benign proliferative lesions from 
low-grade malignancies can be 
difficult, especially in limited biopsy 
samples. Adenosis with extensive 
sclerosis should not be misinterpreted 
as invasive carcinoma, and tubular 
adenoma should be differentiated 
from well-differentiated tubular 
carcinoma (Ibrahim et al., 2024). The 
distinction between fibroadenoma 
and phyllodes tumor is based on the 
evaluation of stromal cellularity, 
mitotic figures, and architectural 
patterns. Borderline cases can be 
challenging, and correlation with 
clinical and radiological findings is 
essential. In malignant lesions, it is 
important to recognize mixed 
histological types. Tumors with a 
mixed histology may have biological 
behavior that is intermediate between 
the different components, 
necessitating thorough sampling and 
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detailed reporting (Rechsteiner et al., 
2023). 
10- Role of Immunohistochemistry 
and Ancillary Studies 

The images, specifically the 
H&E-stained sections, in this 
retrospective study were used for 
morphological assessment. In today’s 
breast pathology practice, the utility 
of immunohistochemistry is well-
established, and Papalexis et al. 
(2024) showed that IHC markers 
provide valuable information for 
classification, prognostication, and 
treatment selection. 

The most important 
immunohistochemical markers for 
breast pathology are: - 
1- Hormone receptors (estrogen 
receptor, progesterone receptor) for 
predicting response to endocrine 
therapy 
2- HER2 for selecting patients for 
targeted therapy (Ran et al., 2024) 
3- Ki-67 for assessing proliferative 
activity 
4- Myoepithelial markers (p63, 
calponin) for distinguishing in situ 
from invasive lesions 
5- E-cadherin for confirming lobular 
differentiation 

The standard of care in current 
breast pathology practice is a 
combination of morphological 
assessment with IHC and molecular 
profiling (Mukhtar et al., 2025). 

11- Clinical Implications and 
Treatment Considerations 

The histopathological 
diagnosis of breast lesions has 
important implications for patient 
management. Benign lesions may 
only require observation or excision, 
while malignant lesions require a 
multidisciplinary approach including 
surgery, radiation, chemotherapy, 
and targeted therapies based on tumor 
biology. 

The histological subtype of 
breast cancer may influence the 
surgical approach, with lobular 
carcinomas often requiring wider 
excision margins due to their growth 
pattern (Dev et al., 2025). Rare 
histological types such as mucinous 
and tubular carcinomas may have 
different treatment implications and 
better prognosis, which can 
potentially allow for de-escalation of 
systemic treatment in selected cases 
(Lam et al., 2024). 

Phyllodes tumors, despite 
being benign or borderline in most 
cases, should be completely excised 
with negative margins to prevent 
recurrence. The distinction between 
benign, borderline, and malignant 
phyllodes tumors is important for 
surgical planning and follow-up 
(Ibrahim et al., 2024). 
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12- Prognostic Implications 
Histopathological features of 

breast lesions provide prognostic 
information. Tumor grade, which is 
determined based on architectural 
differentiation, nuclear 
pleomorphism, and mitotic count, 
correlates with patient outcomes. 
Well-differentiated carcinomas 
(Grade 1) have a better prognosis 
than poorly differentiated tumors 
(Grade 3) (Mukhtar et al., 2025). 

The specific histological 
subtype of breast cancer also has 
prognostic implications. Tubular, 
mucinous, and papillary carcinomas 
generally have more favorable 
outcomes than high-grade invasive 
ductal or lobular carcinomas (Lam et 
al., 2024; Rechsteiner et al., 2023). 
As Rechsteiner et al. (2023) pointed 
out, mixed histological types may 
have intermediate biological 
behavior. 

Molecular markers provide 
additional prognostic information 
and are often considered together 
with histological features. The 
integration of tumor grade, 
histological subtype, hormone 
receptor status, HER2 status, and 
proliferation index (Ki-67) allows for 
individualized risk stratification and 
personalized treatment planning 
(Papalexis et al., 2024; Ran et al., 
2024). 

* Conclusion 
The retrospective review of 

histopathological patterns in breast 
lesions, encompassing an analysis of 
breast lesion cases, provides a 
comprehensive characterization of 
morphological features across eight 
distinct breast lesion subtypes. The 
systematic analysis and comparison 
of these cases reveal fundamental 
differences between benign and 
malignant categories, with benign 
lesions demonstrating preserved 
tissue architecture, organized cellular 
arrangements, and bland nuclear 
features, while malignant lesions 
exhibit architectural disruption, 
nuclear pleomorphism, infiltrative 
growth, and increased mitotic 
activity. 

The four benign subtypes, 
including adenosis, fibroadenoma, 
phyllodes tumor, and tubular 
adenoma, each demonstrate 
characteristic features that allow for 
accurate histopathological 
classification. Adenosis exhibits 
proliferative changes within 
preserved lobular architecture, 
fibroadenoma reveals biphasic 
composition with epithelial and 
stromal proliferation, phyllodes 
tumor displays leaf-like architecture 
with stromal hypercellularity, and 
tubular adenoma is characterized by 
densely packed uniform tubules with 
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minimal intervening stroma. In 
contrast, the four malignant subtypes, 
encompassing ductal carcinoma, 
lobular carcinoma, mucinous 
carcinoma, and papillary carcinoma, 
illustrate the histological diversity 
observed within breast malignancies. 
Ductal carcinoma, the most common 
type, shows infiltrative growth with 
marked nuclear pleomorphism, while 
lobular carcinoma exhibits 
characteristic single-file infiltration 
with loss of cellular cohesion. 
Mucinous carcinoma is distinguished 
by abundant mucin production, with 
tumor cells floating in mucinous 
pools, and papillary carcinoma is 
identified by its complex papillary 
architecture with fibrovascular cores. 
The alignment of these 
histopathological findings with 
contemporary literature highlights 
that, despite the significant advances 
in molecular characterization, 
accurate morphological assessment 
remains a fundamental component of 
breast lesion diagnosis. The 
integration of histopathology with 
imaging findings, 
immunohistochemistry, and 
molecular markers provides a 
comprehensive characterization of 
lesions that guides clinical 
management, treatment selection, 
and prognostic assessment. 

The clinical implications of 
accurate histopathological diagnosis 
are significant, impacting surgical 
approach, adjuvant therapy decisions, 
and patient counseling regarding 
prognosis. The recognition of 
specific histological patterns, 
understanding of diagnostic pitfalls, 
and appreciation of the correlation 
between morphology and molecular 
features are essential components of 
modern breast pathology practice. 

This study, while limited by 
the sample size and the retrospective 
nature of the analysis, emphasizes the 
value of systematic morphological 
assessment and contributes to the 
educational understanding of breast 
lesion histopathology. It further 
underscores that, despite the 
technological advances in breast 
cancer diagnosis and management, 
the principles of careful microscopic 
examination and pattern recognition 
remain cornerstones of diagnostic 
pathology. Future directions in breast 
pathology may include the increased 
use of computational approaches, 
refinement of molecular 
classification systems, and the 
continued evolution toward precision 
medicine based on comprehensive 
biological characterization of breast 
lesions. Nevertheless, the 
fundamental principles of 
morphological assessment 
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demonstrated in this retrospective 
review will remain the bedrock on 
which additional diagnostic and 
prognostic information is added. The 
importance of retrospective studies in 
understanding disease patterns, 
refining diagnostic criteria, and 
educating health care professionals 
cannot be overstated. This detailed 
analysis of breast lesion cases 
contributes to the growing knowledge 
base of breast pathology, serves as a 
powerful educational resource, and 
illustrates the vast diversity of 
morphological patterns that are 
encountered in clinical practice. 
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