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Abstract: This article discusses the role, opportunities, and future of artificial intelligence
(AD) in modern medicine. It sheds light on the use of Al in diagnostics, robotic surgery,
personalized treatment, and scientific research, based on real examples and factual evidence.
It also analyzes emerging ethical and technical risks alongside technological advantages. As
the author, I recognize the positive sides of this technology but emphasize that it cannot be
fully trusted without human oversight.
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Introduction:

Today's medical advancements are defined not only by drugs and equipment but also by
cutting-edge technologies like artificial intelligence (AI). Al is a software system that
mimics human thinking and has the ability to analyze vast amounts of data, draw
conclusions, and make independent decisions. Currently, Al is actively used in diagnostics,
treatment, scientific research, and even surgery. This article thoroughly analyzes the
practical role, benefits, and future of Al in medicine.

Relevance in Medicine:
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Al is extremely relevant in healthcare and is rapidly being integrated into almost every
aspect of the field. Key points include:

1. Fast and Accurate Diagnosis:

Al helps doctors detect diseases early. For example, analyzing CT and MRI scans, Al can
detect cancer, stroke, or heart disease faster and more accurately than humans.

2. Personalized Treatment:

Individual treatment plans are created based on each patient's genetic data, medical history,
and other factors. This is especially effective for cancer, diabetes, and heart disease.

3. Reducing Medical Staff Workload:

Al-powered chatbots and virtual assistants can give basic advice, assess symptoms, and
guide patients appropriately, saving time and resources.

4. Scientific Research and Drug Development:

Al analyzes molecules to develop new drugs faster. DeepMind’s AlphaFold system solved
the protein structure problem, revolutionizing genetic medicine.
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5. Emergency Assistance:
Al can assess emergency calls and direct help to the right place by analyzing their
seriousness.

Role in Diagnostics:

. CT (Computed Tomography):

Provides 3D imaging of internal organs using X-rays. Al helps detect tumors, circulatory
disorders, or trauma more accurately.

. MRI (Magnetic Resonance Imaging):

Visualizes structures like the brain, spinal cord, muscles, joints, and soft tissues. Al reduces
errors and enables early disease detection.

. X-ray:

Widely used for bones, lungs, and dense tissues. Al helps identify tuberculosis, lung cancer,
and more with higher accuracy.

Notable Examples:

1. Google Health (DeepMind):

Developed a model to detect diabetic retinopathy and breast cancer more accurately than
doctors in some cases.

2. Stanford University — “CheXNet”:

A neural network that accurately detects pneumonia from X-ray images.

3. IBM Watson for Oncology:

Provides doctors with cancer diagnosis and treatment suggestions based on clinical research
and patient history.

Genetic-Based Treatment:
Al helps personalize treatment based on DNA, genetic mutations, and metabolic

characteristics. This approach predicts disease risk, customizes drugs and dosages,
minimizes side effects, and increases treatment effectiveness.
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Purpose of the Article:

To analyze the role, opportunities, and prospects of Al in modern medicine and highlight its
impact on diagnostics, treatment, research, and healthcare issues.

Objectives:
1. Explain AI concepts and development stages in the medical context.
2. [Mlustrate Al's practical use in diagnostics, robotic surgery, personalized treatment,

and research with real examples.

3. Highlight AI’s role in medical imaging tools like CT, MRI, and X-ray.

4. Analyze Al-based chatbots, medical assistants, and drug development.

5. Identify ethical and technical risks and justify the need for human oversight.

Privacy Issues:
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Al requires vast patient data (medical history, lab results, genomic data, lifestyle), posing
privacy risks.

Main threats:

1. Data leakage: Poor security can lead to unauthorized access by insurers or
advertisers.

2. Lack of informed consent: Many patients don’t understand how Al collects and
uses their data.

3. Re-identification risk: Anonymous data may still be traced back to individuals

using algorithms.
Risk of Incorrect Decisions:

Though Al improves accuracy, incorrect training can result in harmful diagnoses or
treatment. Lack of oversight increases risks.

Examples:

. IBM Watson for Oncology has been criticized for giving incorrect or harmful
treatment suggestions.

. Some U.S. healthcare Al models showed racial bias, giving less accurate results for

Black patients.

Achievements of Al in Medicine:
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1. Increased diagnostic accuracy (e.g., breast cancer, diabetic retinopathy,
pneumonia).

2. Robotic Surgery: Systems like da Vinci improve precision and reduce recovery
time.

3. Personalized medicine: Custom treatment plans based on genetics.

4. Chatbots and virtual assistants (e.g., Ada, Babylon Health) expand access to
medical advice.

5. Faster scientific research: AlphaFold speeds up biomedical discoveries.

Future Prospects:

1. Fully automated diagnostics with no human intervention.

2. Clinical decision support systems (CDSS): Al suggests optimal treatment options.

3. Deep integration in genomics and bioinformatics: Predict and prevent genetic g

diseases. 4

4. Real-time monitoring and remote care: Wearables and sensors track patient health £

24/7. 3;

5. Optimizing healthcare policies through large-scale epidemiological data analysis. 2
:
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Al has achieved major success in medicine—accurate diagnostics, personalized treatment,
imaging, and research. Projects by Google, DeepMind, and Stanford prove AI’s real-world
value. However, privacy, ethics, and decision-making risks remain critical. Human
supervision must always accompany Al use in medicine.

In the future, Al will become an essential part of healthcare, significantly improving its
quality. Yet, human values, caution, and scientific responsibility must lead the way to ensure
Al remains a reliable ally in improving human health.
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