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Detection of Breast Cancer Cases Using Al

Background

The healthcare field has always been the
hallmark of innovative endeavors
continuously improving medical research,
treatment, and technology. Although
savings have resulted from medical
advances during recent decades in
improving patient outcomes, the early
detection and diagnosis of many
threatening diseases have yet to be
established. For instance, breast cancer,
which accounts for millions of cases
among women worldwide, can make a
difference in survival rates when early
happens.
traditional mammography does not

detection Unfortunately,
facilitate the early detection of breast
cancer, having pitfalls such as false
positives and false negatives and having
an outcome dependent on the expertise
of a radiologist.

Artificial Intelligence (Al) marks yet
another revolution in the health system,
where services are rendered more
efficiently and effectively.

Al-based solutions can soon analyze huge
amounts of medical data in minutes,
identifying patterns difficult for human
specialists to detect. The partnership
between Google Health and the UK's
National Health Service (NHS) is intended
to recognize the opportunities for Al in
medical diagnostics to develop an Al-
systematized methodology for breast
cancer detection.

It would improve personal character
recognition, reduce erroneous outputs,
and allow intervention earlier. With the
help of deep learning and convolutional
neural networks (CNNs), the results of the
Al engine trained on mammograms will
hence be more reliable than the
traditional methods in discerning
between positive and negative results.
This collaboration would certainly be the
landmark achievement of Al utilization in
saving health.



Organization Name

Google Health in collaboration with
NHS (National Health Service), UK

Target Industry

Healthcare & Medical Diagnostics

Problem Statement

Breast cancer is a disease that highly occurs
among women and poses a huge threat to their
lives. In 2022, approximately 2.3 million women
had breast cancer, and more than 670,000 died of
the disease. The research shows that the increased
number of urban populations approaching one
billion deaths would have almost 3 million new
cases yearly by the year 2040. So, these trends
note the need for improved diagnosis to improve
early detection and treatment outcomes.

In the UK, breast cancer is one of the public health
concerns for the National Health Service (NHS).
Every year, up to 55,000 women are diagnosed
with it, and almost 11,500 lose their lives to it.
Although mammography is still the most common
method of detection, there are some limitations.

The following are some of the problems:

Subjective Interpretation:

The study of mammograms relies on the
radiologist's interpretation; thus, it can vary
among radiologists and is occasionally
inconsistent.

Miss Subtle Signs:

The early or tiny signs of cancer can be
misjudged and lead to a false distinction
between benign and malignant lesions.

False Positives:

Erroneously classified cancers cause
unnecessary treatments and emotional
distress, as well as costs.

Challenges with Dense Breast

Tissue:

The density of tissue makes it more
challenging for radiologists to detect
cancer dgrowth, which increases the
number of undetected cases.

Challenges in
Traditional Mammography

SUBJECTIVE MISSED FALSE
TERPRETATION EARLY SIGNS POSITIVES
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Just by observing such problems, the NHS partnered
with Google Health to research how Artificial
Intelligence can improve breast cancer detection. The
system should be able to use Al for improving
accuracy, reducing misdiagnoses, and expediting and
bettering the reliability of screening processes.

Proposed Solution

The Al application that Google Health developed
with deep learning technology helps medical
specialists identify breast cancer by analyzing
mammograms. The Al model employed
Convolutional Neural Networks (CNNs) to analyze
medical imaging because of their specific
capabilities in image recognition for medical
resource needs.

How It Worked:

©® The Al model received training using mammogram
images that came from 76,000 UK women and
15,000 US women specifically. The images included
in the analysis received de-identification processing
for patient privacy protection.

©® CNN examined extensive pools of mammograms to
detect cancers through the identification of tumors,
along with calcifications and other abnormalities
that human radiologists might miss.



The Al model performed patient classification through
detected patterns, which improved diagnostic
accuracy levels.

The Al model underwent two main testing approaches
during evaluation.

The tool achieved its accuracy goals through technical
evaluation using both AUC (Area Under the Curve) and

Outcome

Outcomes of the Al System

ROC (Receiver Operating Characteristics).

The Al model underwent a direct performance
evaluation by comparing its results to professional

radiologist diagnoses.
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The Al technologies at Google Health are intended to
enhance early cancer detection abilities while decreasing
incorrect diagnoses so patients receive better health
results through a reliable and efficient screening system.
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The new Al system for detecting breast
cancer showed astonishing results that
outdid standard approaches through
better accuracy levels as well as
enhanced operational speed.

Higher Accuracy:

e The Al system generated a 0.94 AUC metric, which
surpassed the radiologist results that reached 0.88.

¢ The model proved capable of detecting cancer with
a recall rate of 94.6%, which exceeded the 88% recall
rate of human experts, thus enhancing the early
diagnosis of cancers.

Fewer False Positives:

e The use of Al technology decreased the number of
erroneous positive results, thus protecting patients
from medical treatments that were not needed and
preserving their emotional state and physical well-
being.

Better Detection in Dense Breast
Tissue:

¢ The breakthrough occurred when Al proved
successful at identifying cancer inside dense breast
tissue because radiologists frequently miss these
screenings.



Faster Diagnoses:

¢ Al-accelerated mammogram analysis permitted doctors
to make quicker diagnoses, enabling them to intervene
earlier, which ultimately improved patient results.

Potential for Large-Scale
Implementation:

e Al-based diagnostic tools have proved so effective that
they have the potential to reach global implementation,
which would aid healthcare staff in their breast cancer
screening work to achieve better detection rates.

Healthcare has taken a significant leap through this Al
model by delivering an improved trustworthy solution
that functions faster and at scale for catching cancer at
its earliest stages.

Key Takeaways

Al Enhances Disease Diagnosis
Efficiency

In terms of accuracy, the Al model beat
human radiologists, thus showing potential
in aiding medical diagnoses. The analysis of
large volumes of data leading to early
detection became its strength.

Faster Detection Leads to
Better Patient Outcomes

In detecting breast cancer, it has made
timely detection possible by the Al model's
proficiency in early detection of cancer,
which reflects in the therapy being timely,
resulting in higher survival rates.

Reducing False Positives and
Unnecessary Treatments

Traditional ways of diagnosing patients
often bring false positive incidences,
resulting in distress and unnecessary
treatment. The pinpoint accuracy of Al
reduces those errors, translating into more
accurate diagnoses.

Al Models Improve Over Time
with More Data

Indeed, Al models are more able to acquire
their skills by processing data. A continuous
learning environment is further
advantageous for perfecting the honed
performance of Al in detecting previously
unknown anomalies or those that amount
to a new type of medical challenge.

The Importance of High-Quality
and Diverse Datasets

A large and diverse dataset is required for
any Al tool to be functional. It must include
all demographic groups, locations, and
medical conditions so that Al can be
unbiased and accurate worldwide.

Al Supports But Doesn't
Replace Human Expertise

Al is efficient in diagnosis, but human skill
would be difficult to act as. Al would be
viewed more as an assistant for medical
professionals than as a replacement. At the
same time, radiologists and doctors
continue to play an important role in
treatment and patient care.

Al in Healthcare is the Future

The research is paving the way toward an
increased role of Al in healthcare. Al can
positively impact diagnoses, ranging from
cancer to neurological diseases, for the
betterment of healthcare globally.



Conclusion

As seen from the collaboration between
Google Health and the NHS, Al should
change the very nature of breast cancer
detection. While radiologists may have, at
times, been misled by the complexity of a
case and overcalled some findings, the Al
model proved to be more accurate than
them. If this trend continues, Al will
optimize the workflow of disease
classification: it will be more efficient,
accurate, and available.

Over the years, the development of Al
technologies will penetrate health care to
provide opportunities for disease
prevention, early intervention, and better
patient treatment outcomes. Al is going
to be the future of medical diagnostics,
putting great value on the technology
that will help in the resolving of serious
cancer cases.
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