[AY]

=

Introduction

Mammography, a specialized medical imaging
technique, has revolutionized the early detection
and diagnosis of breast cancer. It utilizes low-
dose X-rays to examine breast tissue, identifying
abnormal growths and changes that may indicate
malignancy. As one of the most effective tools for
breast cancer screening, mammography plays a
vital role in reducing mortality rates and
improving the prognosis for patients diagnosed
with this disease.

Description
m  The evolution of mammography

The history of mammography dates back to the
carly 20th century when the first attempts to
image breast tissue using X-rays were made.
Over the decades, significant advancements
have transformed mammography from a
rudimentary diagnostic tool into a sophisticated
imaging modality. The introduction of film-
screen mammography in the 1960s marked a
milestone, providing higher resolution images
and reducing radiation exposure.

In recent years, digital mammography has
emerged as the gold standard, offering
numerous advantages over traditional film-
based methods. Digital mammography provides
enhanced image quality, greater contrast
resolution, and the ability to manipulate images
for better visualization. The advent of three-
dimensional (3D) mammography, or digital
breast tomosynthesis, has further improved
diagnostic accuracy by providing detailed cross-
sectional images of breast tissue.

= How mammography works

The imaging process: Mammography involves
compressing the breast between two plates to
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spread out the tissue and obtain a clear image.
This compression, although uncomfortable, is
essential for reducing tissue overlap and
improving image quality. The X-ray machine
then captures images from different angles,
allowing radiologists to examine the breast
tissue in detail.

Types of mammograms: There are two
primary types of mammograms:

Screening mammograms: These are performed
on asymptomatic women as part of routine
breast cancer screening. The goal is to detect
cancer at an eatly stage before symptoms appear.

Diagnostic mammograms: These are performed
when a woman presents with symptoms such as a
lump, nipple discharge or breast pain. Diagnostic
mammograms provide more detailed images and
may include additional views to assess suspicious
areas.

m  Benefits of mammography

Early detection of breast cancer: One of the
most  significant benefits of mammography
is its ability to detect breast cancer at an early
stage, often before it becomes palpable or
symptomatic. Early detection is associated with
a higher likelihood of successful treatment and
improved survival rates.

Reduction in mortality rates: Numerous studies
have demonstrated that routine mammography
screening reduces breast cancer mortality by
enabling early intervention. Women who
undergo regular screening are less likely to
require aggressive treatments such as mastectomy
or chemotherapy.

Non-invasive and quick: Mammography is a
non-invasive procedure that typically takes less
than 30 minutes to complete. This makes it a
convenient and accessible option for women
seeking routine screening.
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m Limitations and challenges of
mammography

Despite its many benefits, m ammography h as
certain limitations and challenges:

False positives and false negatives: Mammograms
can sometimes produce false-positive results,
leading to unnecessary anxiety, additional imaging
and biopsies. Conversely, false-negative results can
occur, particularly in women with dense breast
tissue, potentially delaying the diagnosis of breast
cancer.

Radiation exposure: Although mammography uses
low-dose radiation, there is still a small risk
associated with cumulative radiation exposure over
time. However, the benefits of early cancer
detection generally outweigh the risks.

Limited sensitivity in dense breasts: Women
with dense breast tissue may have a higher
likelihood of false-negative results, as dense
tissue can obscure small tumors. In such
cases, supplementary imaging modalities such
as ultrasound or Magnetic Resonance Imaging
(MRI) may be recommended.

= Advances in mammography
technology

Digital Breast Tomosynthesis (DBT): DBT or 3D
mammography, creates a three-dimensional
reconstruction of the breast, allowing radiologists
to examine thin slices of tissue. This technique
improves cancer detection rates and reduces false-
positive findings, particularly in women with dense
breasts.

Contrast-Enhanced  Mammography  (CEM):
CEM combines standard mammography with the
use of

use of contrast agents to enhance the visibility
of blood vessels and highlight areas of increased
vascularity, which may indicate malignancy. This
technique is particularly useful for evaluating
suspicious lesions and assessing the extent of
disease.

Artificial Intelligence (AI) in mammography: Al
and machine learning algorithms are being
integrated into mammography to assist radiologists
in image interpretation. Al can help identify subtle
abnormalities, prioritize cases for review, and
reduce interpretation time, ultimately improving
diagnostic accuracy and efficiency.

The role of mammography in breast cancer
prevention: While mammography is primarily a
diagnostic tool, it also plays a crucial role in breast
cancer prevention through early detection and risk
assessment. By identifying high-risk individuals,
healthcare providers can implement preventive
strategies  such  as  lifestyle  modifications,
chemoprevention or prophylactic surgery.

Conclusion

Mammography remains a cornerstone of breast
cancer screening, offering a reliable and effective
method for early detection. Despite its limitations,
ongoing advancements in technology and imaging
techniques continue to improve its accuracy and
reduce associated risks. By promoting routine
mammography and raising awareness about its
benefits, healthcare providers can empower women
to take proactive steps toward breast health and
reduce the burden of breast cancer worldwide.
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