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ABSTRACT

The use of artificial intelligence (AI) in mammography is a powerful trend that has the potential to completely change the field
of breast imaging, offering the possibilities of increasing the accuracy of diagnosis, making the workflow more efficient, and
extending the role of radiographers. The entire process of handling medical imaging begins when machine learning and deep
learning algorithms enable image acquisition and quality assessment combined with lesion detection and case prioritization
which results in decreased recall rates and reduced radiographer workloads. The author of this review looks at the changing
roles of radiographers who are working with Al in the field of mammography and stresses the demand for professionals to
change and collaborate with other areas of the medical industry. Improved image quality and consistency are the main benefits
along with receiving the support of the decision-making process with real-time performance feedback, and having a larger
career role in Al workflow management, quality assurance, and research participation. Through responsible and collaborative
use of Al, radiographers can not only elevate clinical practice but also participate in improving breast cancer detection and
providing evidence-based, patient-centred imaging services. The paper presents multiple opportunities and challenges together
with new responsibilities which radiologists must assume to implement Al technology in mammography work while providing
essential guidance for clinical practice and educational development and policy creation.
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Studies show that workflow optimization in clinical
settings may be possible with the combination of Al
with breast screening, which can help detect more
breast cancers, reduce false positives, reduce the

INTRODUCTION

Breast cancer is still the leading cause of cancer
diagnosis in women worldwide and we see that
screening which detects the disease at an early stage

improves survival and treatment outcomes. We do
large-scale use of mammography which is the taking of
X -rays of the breast as a part of screening protocols for
broad groups of women as it is what we do to find
tumours before they grow large or produce any
symptoms.[! Also, timely and accurate interpretation
of mammograms is of great importance in the war
against cancer as it aids in proper clinical decision
making and in turn, reduces mortality. In recent years
what we have seen is a great advance in artificial
intelligence (AI) technologies which in turn has
brought about great change in medical imaging. In the
field of mammography Al algorithms which have been
trained on extensive image sets have achieved very
high levels of diagnostic accuracy which in some
instances is equal to or even out performs the results of
what was put out by human experts. >3
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number of unnecessary follow-up exams, and assess
the level of risk of various cases.*%! However, the
integration of Al and standard mammography
screening raises important practical, ethical and
technical concerns that must be addressed prior to
considering widespread implementation.

Radiographers possess the highest level of training in
imaging techniques and patient positioning. They are
the most integral in the obtaining of quality
mammograms and in rapid and accurate diagnoses.
Radiographers manage mammographic machines as
well as handle the technical aspects of patient
communication and image optimization and dose
management. The developed and developing Al tools
for mammography and radiography sheds new light on
the previously mentioned and other areas of quality
assessment, acquisition feedback, and screening
process pathway re-scheduling. [®1 The Al quality
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assessment software, combined with automated
positioning, can serve as a radiographer’s tool by
providing consistency and quality of mammograms
supportive of a diagnosis. It also adds the value of
providing metrics for training and performance
evaluations of the radiographers.

Nevertheless, the other side of the coin indicates that
there are still major difficulties associated with the
application of Al in mammography. Through the
imaging experts, including radiologists, Al has been
reported frequently as the clinical application
technology, and the barriers such as non-existent
pathways and undefined implementation are just some
of the difficulties facing the people in radiology.”
Also, the problem of being too dependent on machines,
which leads to the need for constant education and
training, along with the loss of image interpretation
skills, have not been completely ruled out. To add to
the problem, the majority of the imaging departments
and the specialist mammography services in many
regions continue to be short-staffed, hence the need for
complementary strategies that safeguard human
expertise becomes very critical.['"]

Al in breast imaging is a remarkable technological
development that requires the radiographers' thorough
understanding of the situation by highlighting the good,
the bad, and the new obligations. The current paper will
look at the implications of Al on the daily activities of
mammography radiographers, the pros and the cons of
the technology, and finally, the consequences for
training, workload, and patient care.

Overview of Artificial Intelligence in Medical
Imaging

Computers using artificial intelligence can learn, spot
trends, choose paths, then handle challenges - much
like people do. Though made by machines, these
actions feel familiar to those who think and adapt on
their own.

2.1 Artificial intelligence machine learning deep
learning basics: Artificial intelligence describes
computers that perform duties like humans do - for
example, learning, spotting trends, deciding outcomes.
In medical imaging, most Al work relies on machine
learning; here, software learns from wvast picture
databases, slowly refining its ability to detect
structures. That progress often leads to stronger results
over time. One part of machine learning known as deep
learning uses layers of connected neurons to pull useful
information from images. Convolutional neural
networks stand out here because they handle visual
details such as shape, texture, and how colours blend.
In today’s medical imaging setups, especially in breast
scans, this method runs most of the smart analysis
tools.[11-13]

2.2 Basic Concepts of Artificial Intelligence
Relevant to Radiography: Picture quality matters
when machines learn. Learning systems need sharp,
well-labelled pictures to make good choices.
Positioning and lighting must be right or results go off
track. Tools that use smart algorithms could catch
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blurry images before you leave the room. These helpers
might flag small mistakes like hands in place or
movement during exposure. Less mistakes mean fewer
scans needed later. Safety never shifts toward
technology alone - people still decide what to do next.
Feedback comes fast but still needs careful review by
someone experienced.[!4!%]

2.3 How artificial intelligence supports diagnostic
imaging today: Artificial intelligence helps analyze
images in several ways. The technology provides
support to radiography, mammography, CT scans,
MRI and ultrasound applications. The goals include
rebuilding pictures, spotting unusual patterns, checking
how clear images are, also adjusting tasks behind the
scenes. Doctors get better guesses about patient
conditions. They spend less time writing reports. High-
priority emergencies show up faster. Radiographers
stay involved. They make sure data quality stays
steady. Proper setup depends on them.

Precision improves when human judgment and
technology collaborate.[1%:17]

The Evolution of Artificial Intelligence Technology
in Breast Imaging Through Mammography
Procedures

3.1 Conventional Mammography and Early
Computer-Aided Detection Systems:

Radiographers must obtain high-quality images from
conventional mammography. Radiologists use these
images to conduct visual assessments which help them
identify breast abnormalities. The first computer-aided
detection systems emerged as a tool to help radiologists
by displaying areas of mammograms that showed
potential problems. CAD brought better detection rates
to medical professionals, but it made their work more
difficult because they had to deal with more incorrect
results, which decreased the method's success rate. The
first systems created at this time established the
groundwork for artificial intelligence to enter the field
of mammography.!'3!]

3.2 Transition from Traditional CAD to AI-Based
Mammography  Systems: Modern  Al-based
mammography systems developed through machine
learning and deep learning advancements which now
provide better performance than traditional CAD
systems. Deep learning algorithms process complete
mammographic images to recognize intricate breast
cancer patterns which they acquire from extensive
datasets unlike rule-based CAD systems. Screening
programs have shown these systems lead to improved
cancer detection rates, decreased recall rates, and more
accurate risk assessment for patients. This transition
marked a major shift in breast imaging, positioning Al
as a valuable decision-support tool rather than a simple
detection aid.[2-2!22]

3.3 The Integration of AI within Contemporary
Practices of Mammography: To date, contemporary
clinical practice has incorporated greater usage of Al
technologies into their mammography workflows,
most notably through the use of Al technology within
population-based breast screenings. Al has also been
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applied within the mammography workflow for
utilization by case prioritization, image quality
assessment, breast density evaluation, and as a second
reader to support radiologists' interpretations of
mammogram images. As a result of these advances
within imaging technology (via Al), radiographers are
now responsible for additional new tasks related to the
integration of AI and the implementation of Al-
supported quality control processes. Radiographers
will need to adjust to the further development of new
technologies and adjust their practice accordingly
while maintaining a patient-focused philosophy and
professional accountability to maintain high-quality
standards within the profession.[?324]
Artificial Intelligence Techniques
Mammography

4.1 CAD (Computer-Aided Detection) and CAD
(Computer-Aided Diagnosis) Systems: Computer-
Aided Detection (CAD) systems were introduced as
one of the earliest technologies based on Al to assist
radiologists in identifying potentially suspicious arecas
of mammogram images (actual masses) and
microcalcifications (possible small calcifications).
Their goal was to enhance the precision/sensitivity of
mammogram interpretations while mitigating the
threat of missed breast cancer diagnoses due to
interpretive error. CAD systems from prior to today
have historically had high volume (number) of false-
positive findings which significantly increased both
average read time and recall rate for radiology
practices. The CAD technology established the
groundwork for many of the significantly more
sophisticated Al Approaches and Technologies that are
currently being used in mammography.[2>2¢]

4.2 Deep Learning Algorithmic Techniques for
Analyzing Mammography Images: Deep learning
algorithmic techniques (CNNs) are the primary
algorithmic structure used for deep learning-based
analysis of mammogram images and are frequently
utilized due to the deep learning ability to
automatically learn complicated patterns or aspects of
images without an individual/patient operator needing
to perform manual feature selection. Deep learning
mechanisms can process thousands/millions of
mammographic images and process the patterns that
they contain to better perform pixel matching methods
of searching for benign abnormalities and/or malignant
abnormalities without needing an individual or other
trained operator to do so manually. Al-powered
strategies based on Deep Learning allow for improved
accuracy and differentiation between normal and
abnormal assessments and improved consistency
compared with traditional CAD systems. 27281

4.3 Al Applications in Image Quality Assessment
and Breast Density Evaluation: Artificial
intelligence uses its capabilities for mammography
through automated systems which assess image quality
and determine breast density. The Al-based quality
control tools assess multiple test elements (positioning,
compression, exposure parameters, and artefacts)

Utilized in
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through their capability to deliver real-time results to
radiographers who work on image acquisition. The Al
algorithms enable automated breast density
classification which serves as a critical breast cancer
risk assessment tool that determines screening
procedures. The applications enable radiographers to
sustain stable image quality while they work to
enhance screening performance.?%3%

Traditional  Role of  Radiographers in
Mammography

5.1 Patient Preparation and Communication: The
mammography  examination  process  requires
radiographers to lead all patient preparation activities.
The process requires them to explain the procedure to
patients while handling their concerns and maintaining
their comfort throughout the examination. The way
healthcare workers communicate with patients, helps
decrease patient anxiety which enables better patient
cooperation leading to better medical results. The
process of preparing patients requires healthcare
professionals to check patients for medical conditions
which should not be treated and to gather their
complete medical information which will help
radiologists make better diagnosis.!-3]

5.2 Image Acquisition and Positioning: The primary
duties of mammography radiographers consist of
acquiring precise images and positioning the
equipment. The correct breast positioning method
enables doctors to see all breast tissue while
maintaining optimal image quality through a complete
breast view. The breast density assessment enables
radiographers to create customized compression and
exposure settings which help them achieve their ideal
imaging outcomes. The study results depend on
maintaining consistent body positions because this
practice enables researchers to conduct follow-up
assessments and Al or CAD systems to operate
effectively.[3334

5.3 Quality Control and Radiation Dose
Optimization: The radiographers need to conduct
quality control tests for mammography equipment and
verify that the resulting images meet the required
diagnostic criteria. The process involves three steps
which include equipment performance, evaluation and
artefact monitoring and image quality testing before
image distribution. The team achieves radiation dose
reduction through their work because they establish a
balance between exposure settings and visual quality
while following ALARA standards. The radiographers
maintain patient protection through their work while
creating high-standard diagnostic images.[33-3¢]

5.4 Collaboration with  Radiologists and
Multidisciplinary Teams: The radiographers
establish  partnerships  with  radiologists and

technologists and other medical staff members to
deliver complete breast imaging services. The
employees perform multiple functions which include
providing image quality evaluations and conducting
special procedures and helping to maintain efficient
operations. The partnership which occurs between
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them leads to better diagnostic results and decreased
need for repeat examinations and enhanced treatment
for patients.[*”38]

Evolving Role of Radiographers in AI-Assisted
Mammography

6.1 Interaction with AI Systems: The integration of
Al into mammography enables radiographers to
operate Al systems for better image acquisition and
analysis processes. The Al tools deliver feedback about
positioning and image quality and technical errors
which allows radiographers to solve problems without
delay. Radiographers must learn fundamental Al
knowledge to assess automated recommendations
while making professional decisions.[3%4%

6.2 Quality Assurance in AI-Enriched Workflows:
Radiographers play a vital role in quality assurance for
Al-assisted mammography systems which operate
under their supervision. They check how well Al
produces results and they confirm the authenticity of
imaging data and they verify that automated systems
function according to clinical requirements.
Radiographers help maintain high diagnostic accuracy
with patient safety while they assist radiologists to
optimize their work processes.[*!4?]

6.3 Training, Education, and Skill Development:
Radiographers need ongoing training and education
about AI applications because their professional
requirements keep changing. Radiographers must learn
how to interpret Al results and operate Al-powered
imaging systems and resolve technical problems.
Institutions are establishing Al training programs
through workshops and e-learning modules and
practical training to help radiographers adapt to new
responsibilities in mammography departments. 344
6.4 Collaborative and Ethical Responsibilities:
Radiographers establish both collaborative connections
and ethical duties through their work with Al-assisted
mammography. The process of collaboration requires
radiographers to work together with radiologists and
technologists and other healthcare professionals for the
purpose of achieving proper interpretation and
implementation of Al results into medical treatment
decisions. Radiographers use their communicating and
coordinating abilities to work with radiologists when
Al systems discover suspicious lesions. The ethical
responsibilities of the organization require it to protect
patient privacy and secure all data while using Al
outputs in a manner that prevents excessive
dependence on automation. The combination of
collaborative teamwork and ethical practice enables
radiographers to use Al technology for better
diagnostic results while keeping their focus on patient
needs. #5401

Opportunities for Radiographers in the AI Era

7.1 Improved Image Quality and Consistency: The
quality of mammograms obtained by Radiographers is
improving significantly through Al systems providing
immediate feedback on the parameters of image
acquisition (breast positioning, compression and
exposure). Further, this feedback allows Radiographers
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to produce mammograms with consistently high image
quality and reduce the chances of making technical
errors in mammogram acquisition thus assuring the
quality of the imaging received by the Radiologists to
be better than ever before. The standard images also
allow the effectiveness of Al and Computer-Aided
Detection (CAD) systems to be maximized.*47

7.2 Reduced Workload and Recall Rates: The Al
system enables Radiographers to work with less
manual tasks because it automatically identifies and
prioritizes urgent mammogram cases that contain
potential abnormal results. The system enables
Radiographers to dedicate their time to handling more
important tasks because it decreases the need for
unnecessary tests. The clinical workflow improvement
and reduction of patient recalls both result from Al
technology implementation.[3%4]

7.3 Professional Role Expansion: The use of Al
presents new opportunities for Radiographers to grow
out of just acquiring images into other areas of
responsibility. Radiographers may have new
responsibilities such as managing the Al workflow,
participating in quality assurance programs and the
development of protocols, managing imaging datasets
and conducting research utilizing Al. The expansion of
professional roles provides more career growth

opportunities and increases the likelihood of
Radiographers participating in multi-disciplinary
teams.[3%4]

7.4 Decision Support and Performance Feedback:
Radiographers receive objective support with their
decision-making from artificial intelligence through an
assessment of image quality, detecting positioning and
technical problems. Radiographers can enhance their
skill level through performance feedback in addition to
being guided towards evidence-based practices and
high standards of professionalism. Through the
combination of Al insights and radiographer
judgement, the diagnostic accuracy of the report and its
influence on patient care are improved.*>]
Challenges and Ethical Considerations

8.1 Training and Skill Gaps: The implementation of
Al-supported mammography  presents  various
challenges. Namely, there is a lack of understanding
regarding competency and education related to the use
of Al-supported mammography. There are many
radiology professionals that have little or no formal
training in Al and machine learning (ML) and how to
interpret its results, causing uncertainty and insecurity
with respect to their ability to effectively use these
technologies when performing their duties. It is
imperative that a structured educational program,
certified courses and hands-on training will be
developed to provide all radiologic technologists with
the necessary skills to utilize Al and ML safely and
efficiently; thus, eliminating errors and improving
patient safety.[>!-5]

8.2 Trust, Transparency, and Accountability: As
discussed earlier, another challenge in Al integration is
trust and transparency. As many Al algorithms operate
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as "black boxes," meaning there is no visibility into the
reasoning for the decision, there is a lack of trust in Al
output, particularly when Al plays an important role in
patient care. For radiographers and radiologists to
practice ethically sound, clear and well-defined lines of
accountability must be established to define the limits
and validation criteria of ALB!53

8.3 Data privacy & patient safety: Patient imaging
and associated data (metadata) provide the base for Al
tools; therefore, they have raised concerns regarding
data privacy and patient safety. Protecting patient
identifiers and the sensitive nature of a person’s health
information, adhering to data protection regulations,
and keeping data secure are necessary to avoid
breaches and misuse of a patient’s data. The
establishment and adherence to a protocol for
anonymizing data, obtaining informed consent for the
use of Al systems, and conducting ongoing monitoring
of Al models in the field will assist the medical
community in maintaining the trust of patients and
promoting the ethical practice of medicine.[>¥

8.4 Risk of over-reliance on Al: As helpful as Al tools
may be to a radiographer, there is also an element of
risk that a radiographer may become overly reliant
upon products produced by an Al tool. This could lead
to reduced vigilance, deskilling of a radiographer’s
traditional skill set for interpreting radiographs, and the
possibility of overlooking an abnormality when the Al
recommendations are accepted without challenging the
premise upon which the recommendation was made.
Radiographers must be able to reconcile the
professional training and expertise they have obtained
with the assistance of the Al tool to provide a patient
with the highest level of safe and accurate patient
care.[33:54]

CONCLUSION

Artificial intelligence is going to be a big part of
contemporary mammography and is changing the
practice of breast imaging. Al-driven mammography
supports better image quality, more consistent results
and increased productivity. It can decrease recall rates
and offer the valuable decision-making support that
both radiographers and radiologists need in their daily
clinical practice. As a result of this evolution, the
radiographer no longer has a role restricted to image
acquisition but increasingly includes interacting with
Al systems, quality checking and workflow
management. At the same time, there are also several
challenges associated with Al. Most radiographers
require adequate training for Al tools and their outputs.
The trust, transparency and accountability issues need
to be resolved in order to make safe use of outputs
produced by Al. Protecting the privacy of patient data
and ensuring that patients are not harmed are also
crucial, particularly since Al systems draw on massive
stores of medical information. Treatment: Use of Al
should not be overused and when performing
examination radiographers have to remember that their
professional attitudes are still mandatory. In the era of
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Al, life-long learning and routine training in Al will
become prerequisites for radiographers. The
collaboration between radiologists and Al developers
and healthcare teams will create safe and ethical Al
applications for mammography. The responsible use of
artificial intelligence provides radiographers with
professional support and enhances breast cancer
detection efforts while improving patient care and
strengthening their medical imaging role.
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