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Abstract: This article explores the key aspects of breast cancer (BC) pathological anatomy,
including its developmental mechanisms and histological analysis methods. It examines the external
and internal structures of breast tissue, histological classifications, and the significant roles of
genetic and environmental factors in cancer diagnosis. Additionally, the article discusses modern
diagnostic approaches essential for the early detection and effective treatment of BC. The findings
aim to enhance the understanding of various forms of breast cancer in oncology and contribute to the
development of future research and treatment strategies.
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Introduction

Breast cancer (BC) is one of the most prevalent oncological diseases among women, and its pathological
anatomy and developmental mechanisms present a significant challenge in oncology. This article
examines the morphological, histological, and biological characteristics of BC, as well as modern
diagnostic methods.
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Foundations of Pathological Anatomy
1. Structure of the Breast

The breast consists primarily of lobular and ductal structures. Each lobule contains numerous alveoli
designed for milk production, while ductal structures transport milk from lobules to the nipple. Changes
in these epithelial structures typically underlie the development of BC.

2. Histological Classification

Breast cancer is classified based on the histological characteristics of the tumor cells. Understanding the
histological classification is essential for diagnosis, prognosis, and treatment planning. Here’s a
comprehensive overview of the main histological types of breast cancer:

1. Ductal Carcinoma
Invasive Ductal Carcinoma (IDC):

Description: IDC is the most common type of breast cancer, accounting for approximately 80% of all
cases. It originates in the milk ducts and invades surrounding breast tissue.

Subtypes: IDC can be further categorized into several subtypes, including:
Tubular Carcinoma: Characterized by well-formed tubules and often has a better prognosis.
Medullary Carcinoma: Known for its soft, fleshy appearance and lymphocytic infiltration.

Mucinous Carcinoma: Features a mucinous (gel-like) consistency and is typically associated with a
favorable prognosis.

Ductal Carcinoma In Situ (DCIS):

Description: DCIS is a non-invasive form of breast cancer where abnormal cells are found in the ducts
but have not spread to surrounding tissue. It is considered an early stage of breast cancer.

Importance: DCIS is often detected through mammography and is treated to prevent progression to
invasive cancer.

Methodology
2. Lobular Carcinoma
Invasive Lobular Carcinoma (ILC):

Description: ILC accounts for about 10-15% of breast cancers. It originates in the lobules (milk-
producing glands) and tends to grow in a more diffuse pattern, often making it less palpable.

Characteristics: ILC may be more difficult to detect on mammograms and is often diagnosed at a later
stage.

Lobular Carcinoma In Situ (LCIS):

Description: LCIS is not considered a true breast cancer but rather a marker indicating an increased risk
of developing breast cancer in the future. It originates in the lobules but does not invade surrounding
tissue.

Management: Patients with LCIS are typically monitored closely for the development of invasive cancer.
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3. Other Histological Types

Paget's Disease of the Nipple: This is a rare type of breast cancer that presents with eczema-like changes
to the nipple and surrounding area. It often coexists with underlying ductal carcinoma.

Inflammatory Breast Cancer (IBC): A rare and aggressive form of breast cancer characterized by
swelling and redness of the breast, often without a distinct lump. It typically requires aggressive
treatment.

Phyllodes Tumors: Also known as cystosarcoma phyllodes, these tumors are rare and can be benign or
malignant. They arise from the stromal (connective) tissue of the breast.

4. Special Types

Triple-Negative Breast Cancer: A subtype of breast cancer that lacks expression of estrogen receptors,
progesterone receptors, and HER2 protein. It is often more aggressive and has limited treatment options.

Results and Discussion

HER2-Positive Breast Cancer: This type overexpresses the HER2 protein, which promotes the growth of
cancer cells. Targeted therapies like trastuzumab (Herceptin) have improved outcomes for these patients.

1. Genetic Factors

Genetic mutations play a crucial role in the development of BC. Mutations in the BRCAL and BRCAZ2
genes are significantly associated with an increased risk of breast cancer. These genes typically regulate
cell repair and growth.

2. Hormonal Influences

Hormones such as estrogen and progesterone are critical in the development of BC. Elevated estrogen
levels in women are linked to the development of breast cancer. Hormonal therapies and contraceptives
may reduce the risk of BC.

3. Environmental Factors
Environmental influences such as chemical exposure, radiation, and dietary habits can also affect the
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development of BC. Antioxidants and other beneficial compounds in food may play a significant role in
preventing cancer progression.
Breast Cancer Statistics in Central Asia

Breast cancer is a significant health concern in Central Asia, with various factors influencing its
prevalence and outcomes. Here are some key points regarding the statistics and trends in this region:

1. Incidence Rates:

Breast cancer is the most common cancer among women in Central Asia, with incidence rates varying by
country. For example, countries like Kazakhstan and Uzbekistan report rising incidence rates, reflecting
global trends.

In Kazakhstan, the age-standardized incidence rate is approximately 30-40 cases per 100,000 women.
2. Mortality Rates:

Breast cancer mortality rates in Central Asia also present a concerning picture. The World Health
Organization (WHO) estimates that breast cancer accounts for a significant proportion of cancer deaths in
the region, with mortality rates ranging from 10 to 15 per 100,000 women in certain countries.

3. Screening and Early Detection:

Despite the increasing incidence of breast cancer, screening rates remain relatively low in Central Asia.
Access to mammography and clinical breast exams is limited, particularly in rural areas.

Efforts to improve awareness and increase screening participation are critical, as early detection is linked
to better survival rates.

4. Demographic Factors:

The age of diagnosis tends to be younger in Central Asia compared to Western countries, with many
women diagnosed in their 40s and 50s.

Socioeconomic factors, including access to healthcare and education about breast cancer, significantly
impact the statistics.

5. Trends Over Time:

There has been a noticeable increase in breast cancer cases over the past few decades, attributed to factors
such as lifestyle changes, urbanization, and improved diagnostic capabilities.

Public health initiatives are being implemented to combat this trend, focusing on education, screening,
and research.

6. Regional Differences:

There are significant differences in breast cancer statistics within Central Asia. For instance, countries
like Kyrgyzstan and Tajikistan may report different incidence and mortality rates due to varying
healthcare infrastructures and access to resources.
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Breast cancer statistics in Central Asia highlight the urgent need for enhanced awareness, early detection,
and comprehensive treatment strategies. Addressing the disparities in healthcare access and improving
screening programs can lead to better outcomes for women in the region. Ongoing research and public
health initiatives are essential for combating the rising trends of breast cancer in Central Asia.

Diagnosis
Modern diagnostic methods are essential for the early detection and effective treatment of BC:
1. Mammography

Mammography is the most effective imaging technique for detecting breast cancer. This method allows
for the examination of changes and soft tissue within the breast.

Mammography is a specialized imaging technique used primarily to detect breast cancer at an early stage.
This non-invasive procedure utilizes low-energy X-rays to create detailed images of the breast tissue,
allowing healthcare professionals to identify abnormalities that may indicate the presence of cancer.

3. Biopsy

Types of Biopsy for Breast Cancer

There are several types of biopsies used to diagnose breast cancer:
1. Surgical Biopsy:

Open Biopsy: Involves surgically removing a larger piece of breast tissue. This method is usually used
when other biopsy types are inconclusive.

Incisional Biopsy: Only a portion of the tumor is removed for examination, helping to determine its
nature and spread.

2. Core Needle Biopsy:

This involves using a larger needle to extract a core of tissue from the breast. It provides a more accurate
sample compared to fine needle aspiration and is less invasive than surgical biopsy.

3. Fine Needle Aspiration (FNA):
A thin needle is used to withdraw fluid or tissue from the suspicious area. FNA is quick and minimally



World of Medicine : Journal of Biomedical Sciences, Vol. 2 No. 1 (2025), I1SSN 2960-9356 266

invasive, but it may provide less definitive results than core needle biopsies.
4. Ultrasound-Guided Biopsy:

This technique uses ultrasound imaging to help locate the area for biopsy, enhancing the accuracy of the
tissue sample taken.

The Biopsy Process
1. Preparation:

Before the procedure, the healthcare provider explains the process and obtains the patient's consent.
Patients are usually advised about what to expect and any necessary preparations.

2. The Procedure:

The biopsy site is cleaned with antiseptic, and local anesthesia is administered to numb the area.
Depending on the type of biopsy, the healthcare provider then uses the appropriate technique to collect
the tissue sample.

3. Post-Procedure:

The collected tissue is sent to a laboratory, where pathologists examine it under a microscope. Results are
typically available within a few days.

Benefits of Biopsy

Confirming Diagnosis: A biopsy provides definitive evidence of the presence of cancer cells, confirming
a breast cancer diagnosis.

Determining Cancer Type and Stage: The analyzed tissue helps to classify the type of breast cancer, its
growth rate, and how far it has spread, which is essential for treatment planning.

Assessing Treatment Effectiveness: Biopsies can sometimes be used to evaluate the effectiveness of
treatments like chemotherapy or radiation.

Risks and Considerations

While biopsies are generally safe, they do carry some risks, including:

Bleeding: Minor bleeding may occur at the biopsy site.

Infection: There is a small risk of infection following the procedure.

Discomfort: Some pain or discomfort may be experienced during and after the procedure.

Biopsy is a vital tool in diagnosing and characterizing breast cancer. Various biopsy types and methods
are available, tailored to the individual patient's situation. The results of a biopsy play a crucial role in
shaping the treatment strategy and management of breast cancer. Providing accurate information about
the biopsy process can help alleviate patient concerns and facilitate informed decision-making regarding
their care.

Biopsy is one of the most critical diagnostic methods, involving the collection of tissue samples from
tumors for histological analysis. The results help determine the aggressiveness and stage of the disease.

4. Genetic Testing

Genetic testing is a critical component in understanding the risk, diagnosis, and management of breast
cancer. It involves analyzing an individual's

DNA to identify specific genetic mutations that may increase the likelihood of developing breast cancer
and other related conditions.

Purpose of Genetic Testing
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1. Risk Assessment: Genetic testing helps determine if an individual has inherited mutations that
significantly increase breast cancer risk, particularly in families with a history of the disease.

2. Personalized Treatment: Certain genetic mutations influence treatment decisions. For example,
patients with HER2-positive breast cancer may respond well to targeted therapies like trastuzumab
(Herceptin).

3. Family Planning: Identifying genetic mutations can inform family members about their potential risk,
enabling them to make informed health decisions.

Key Genetic Mutations
1. BRCAL and BRCA2:

Description: These genes are the most commonly associated with hereditary breast and ovarian cancer
syndrome. Mutations in BRCAL1 and BRCA2 can significantly increase the risk of developing breast
cancer (up to 85% lifetime risk) and ovarian cancer.

Testing: Women with a strong family history of breast or ovarian cancer are often advised to undergo
BRCA testing.

2. Other Relevant Genes:
TP53: Mutations in this gene are linked to Li-Fraumeni syndrome, which raises

Genetic testing can identify BRCA mutations and other genetic factors. This information is vital for
developing personalized treatment strategies.

Conclusion

The pathological anatomy and diagnostics of breast cancer occupy a crucial role in modern oncology.
The diversity of BC, along with its genetic and environmental factors, emphasizes the importance of
contemporary diagnostic methods that enhance early detection and effective treatment options. Advances
in this field of knowledge and research will contribute to developing new approaches and strategies in the
fight against breast cancer.
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