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Abstract

In recent years, artificial intelligence has become one of the most revolutionary technologies,
greatly advancing biomedical engineering and healthcare. It has sped up improvements in
medical research, treatment effectiveness, and diagnostic precision. Particularly, Al’s
incorporation into oncology has proven promising results in boosting cancer diagnosis rates,
consequently reducing mortality and enhancing patient outcomes. To guarantee responsible use,
its implementation also poses ethical, technological, and data privacy issues that need to be
properly resolved.

Keywords:
Cancer, Artificial Intelligence

1. Introduction

Biomedical engineering and healthcare are two international disciplines that have been
dominated by artificial intelligence in recent years. Predictive analytics, treatment optimization,
and diagnostic imaging are some of its applications, all of which improve clinical judgment and
patient care. Innovative medical advancements and advancements in modern medicine are made
possible by the remarkable accuracy and efficacy of artificial intelligence (Al)-powered devices.

2. Research Objectives and Methodology

The main objectives of this study are as follows:
1.To assess how artificial intelligence might increase the precision of cancer detection using a
range of medical imaging methods, including radiography, colonoscopy, and histopathology.
2.To examine how clinical settings' cancer detection rates and diagnostic effectiveness are
affected by Al-assisted screening systems.
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3.To determine the main obstacles to the use of Al in cancer, such as over-reliance, bias in
data, and patient privacy issues.

4.To evaluate the clinical, technological, and ethical ramifications of incorporating Al into
current diagnostic processes.

5.To provide methods for the ethical and efficient application of Al technologies in cancer
detection and prevention.

3. Literature Survey

Al has demonstrated great promise in the identification of cancer, especially in detecting cancers
with fewer false positives. The application of Al improved the results from 5.7 per 1000 cases
without Al to 6.7 per 1000 cases with Al, resulting in a 17.6% improvement in the cancer
detection rate in a statewide German program.

Through computer-aided detection (CADe) during colonoscopy examinations, Al has also shown
promise in preventing colorectal cancer. In order to identify minor polyps that endoscopists
would miss, these technologies examine live video streams.

According to a 2025 multi-centre study on an Automatic Quality Control System (AQCS),
adenoma detection rates (ADR) increased noticeably in academic centres by 8.5% and in
non-academic centres by 11.6%. These gains are therapeutically significant since a lower
incidence of interval cancers, those tumors that develop in between screenings, is associated with
greater ADR.

According to a number of prospective studies and randomized controlled trials that were
published in JAMA Network, The Lancet, E-Clinical Medicine, Science Direct, and PMC,
Al-assisted colonoscopy leads to more adenomas per colonoscopy, better screening quality, and
higher ADRs.

3. Methodology

In order to investigate the uses of artificial intelligence in cancer diagnosis, this study employs a
qualitative and analytical research methodology which includes both secondary data analysis as
well as comparative literature evaluation.

A. Data collection
Peer-reviewed publications, scholarly databases, and scientific papers are the main sources of
secondary data used in this study. The Lancet, JAMA Network, E-Clinical Medicine, Science
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Direct, IEEE Transactions on Biomedical Engineering, and related clinical trial articles from
2022-2025 are important reference sources.

B. Data Analysis

To find trends, advancements, and constraints related to Al-based cancer diagnosis, collected
data was examined. The rates of cancer detection before and after Al were compared across a
number of studies. We looked at quantitative data including false-positive decreases, adenoma
detection rate (ADR) fluctuations, and detection rate improvements.

C. Evaluation Parameters

The following standards are used in the study to assess Al's performance:

* Enhanced sensitivity and specificity of detection; improvements in adenoma detection rate
(ADR)

* A decrease in false positive results

* Time optimization and operational effectiveness

» Compliance with data privacy and ethics

D. Ethical Considerations

All of the information used comes from publicly accessible sources including clinical research
that has already been published. By correctly citing sources and giving credit to the original data
contributors, the study maintains academic integrity. There is no direct human or animal testing
involved; instead, the ethical issues highlighted are based on the body of existing literature.

E. Framework for Research
The study adheres to a methodical framework:

1. A survey of the literature on Al applications for cancer diagnosis

2. A comparison of the results of traditional and Al-assisted screening
3. Determining the benefits and drawbacks

4. Talking about moral and practical issues

5. Suggestions for the successful application of Al in oncology

4. Results and Discussion
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In medical imaging, histopathology, and endoscopic screens, Al-assisted diagnostic tools have
demonstrated great potential in identifying malignancies. These technologies can detect tiny
abnormalities in skin, breast, lung, and colorectal malignancies, allowing for early therapies and
better patient outcomes. But dangers still exist. Over-reliance on Al may hinder doctors' ability
to diagnose patients. Additionally, various patient groups may experience uneven accuracy due
to algorithmic bias. The ethical application of patient data, the openness of Al decision-making,
and its incorporation into current healthcare procedures continue to present ethical difficulties.

In the end, cancer screening should aim to lower mortality as well as increase the number of
tumors detected, not just to increase detection metrics.

Breast Cancer detection- Germany (July 2021-Feb 2023)

Cancers detected per 1000 women

without Al with Al

Fig 1. Breast cancer detection rates with vs without the use of Al

Al-Assisted Colonoscopy: Increase in Adenoma I:l)lelé%é:tion Rate (ADR)
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Fig 2. Adenoma detection rate with vs without using Al
Conclusion
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Although Artificial Intelligence can help with cancer detection, artificial intelligence cannot take
the position of pathologists or oncologists. Rather, it should be a helpful tool that improves the
accuracy of their diagnosis. Diverse dataset training, continuous clinical education, open
algorithmic design, and ethical restrictions are necessary for Al to realize its full potential.

Al has the potential to be a reliable and essential partner in the oncology ecosystem if these
protections are put in place, it opens the doors to more precise, just, and effective healthcare.
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