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ABSTRACT

The healthcare industry is a vast and complex field that includes variety of
organizations, professionals, technologies, and services dedicated to
maintaining and improving people's health. It plays an important role in a
society by preventing, diagnosing, treating and managing diseases and capable
of performing complex tasks such as reasoning, decision-making, or problem-
solving that many humans can perform together. Al is transforming many
aspects of healthcare from diagnostics and treatment to clinical research and
administrative tasks. Its potential to improve healthcare delivery and patient
outcomes is significant. This paper provides an overview use of artificial
intelligence in Diagnostics, Treatment and Surgery, Robot Assisted Surgery,

Radiology, Cardiology, Ophthalmology and Drug Discovery.

© 2025 Journal of Innovations in Business and Industry

1. INTRODUCTION

Al is the ability of a digital computers or computer-
controlled robot to perform tasks typically associated
with intelligent human beings (Sheridan 2016). Al has
an ability to solve problems in the process of identifying
problems, analyzing them and finding the most effective
solutions to overcome them (Garbuio& Lin 2021).
Machine learning is an application of Al that allows
machines to extract knowledge from data and learn from
autonomously (Boppana 2022). Alan Turing at London
at 1947 gave the public statement to mention computer
intelligence, saying, “What we want is a machine that can
learn from experience” and that the “possibility of letting
the machine alter its own instructions provides the
mechanism for this”. Al offers multiple advantages over
traditional analytics and other clinical decision-making
tools (Duan et al. 2019, Alowais et al. 2023, Edison
2023). Data becomes more precise and accurate allowing
the healthcare industry to have more insights into the
diagnosis and treatment processes thereby improving
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patient outcomes (Anwar et al. 2022). .Al utilizes
advanced algorithms to learn from healthcare data and
assist healthcare professionals in clinical practice. It has
self-correcting and learning capabilities to cope with its
exactness based on analysis (Pearson 2011, Shaheen
2021).

2. EVOLUTION OF Al

The evolution of artificial intelligence (Al) in the
healthcare industry has been marked by significant
advancements, transforming various aspects of patient
care, diagnostics, research, and administrative processes.
Here is a chronological overview of the key stages in the
evolution of Al in healthcare:

Early days (1970s-1990s):

Expert systems: These initial Al applications mimicked
the decision-making of human experts, assisting doctors
with tasks like diagnosing diseases and interpreting
medical images. While limited in scope, they laid the
groundwork for future advancements.
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Machine learning takes the stage (1990s-2010s):
Machine learning algorithms learned from vast datasets
of medical data, enabling them to perform tasks like
image analysis and disease prediction with greater
accuracy and efficiency.

Applications in medical imaging: Al algorithms excelled
at analyzing X-rays, CT scans, and MRIs, aiding in early
detection of cancers, heart disease, and other conditions.
Rise of deep learning (2010s-present):

Deep learning, a form of machine learning inspired by
the human brain, brought about a paradigm shift with its
ability to handle complex data and tasks.

Breakthroughs in diagnostics: Deep learning algorithms
achieved superhuman accuracy in analyzing medical
images, surpassing human experts in many cases.

Drug discovery and personalized medicine: Deep
learning accelerated drug discovery by analyzing vast
libraries of molecules and predicting potential drug
candidates. It also paved the way for personalized
medicine by tailoring treatments to individual patients’
unigue genetic makeup.

Current landscape and future outlook:

Expanding applications: Al is now ubiquitous in
healthcare, influencing areas like surgical
robotics, telemedicine, clinical decision support, and
administrative tasks.

Al-powered chatbots and virtual assistants are providing
basic medical advice and scheduling
appointments, freeing up healthcare professionals for
more complex tasks.

Clinical decision support systems offer real-time
recommendations to doctors based on patient data and
evidence-based guidelines, aiding in informed clinical
decision-making.

Ethical considerations and challenges: Concerns around
data privacy, bias in algorithms, and job displacement are
being addressed as Al integration progresses.

Looking ahead, the future of Al in healthcare holds
immense potential:

Personalized medicine: Al will play a crucial role in
tailoring treatments and preventive measures to
individual  patients, leading to improved health
outcomes.

Early disease detection and prevention: Al-powered
algorithms will analyze vast amounts of data to identify
individuals at risk of developing diseases, enabling early
intervention and prevention strategies.

Enhanced operational efficiency: Al will automate
administrative tasks, streamline workflows, and reduce
costs, allowing healthcare systems to focus on core
patient care activities.

3. USES OF Al IN HEALTHCARE
INDUSTRY
Artificial Intelligence (Al) has transformative potential in

healthcare across various applications, ranging from
diagnostics and treatment to administrative tasks. Here
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are some key areas where Al is making an impact in
healthcare:

1. Diagnostics: Artificial Intelligence (Al) has
made significant strides in healthcare diagnostics,
offering innovative solutions that enhance accuracy,
efficiency, and speed. Here are several uses of Al in
healthcare diagnostics:

1.1 Medical Image Analysis: Radiology: Al
algorithms can analyze medical images such as X-rays,
CT scans and MRIs with remarkable accuracy, spotting
subtle abnormalities that the human eye might miss. This
can lead to faster diagnosis, improved treatment planning
and earlier intervention for serious conditions (Yu et al.,
2018).

Pathology: Al helps pathologists analyze pathology
slides to identify and classify diseases such as cancer and
subtypes. This can lead to faster and more accurate
diagnosis.

1.2 Genomic Analysis: Identifying Disease-
Causing Mutations: Al can analyze large amounts of
genomic data. It helps identify genetic mutations
associated with specific diseases, enabling earlier
diagnoses and develops personalized preventive
measures.

Predicting Disease Risk: By analyzing genetic and
medical history data, Al models can predict aperson’s
risk of developing particular diseases, allowing
preventative measures.

1.3 Clinical Decision Support Systems (CDSS):
Diagnostic Assistance: Al systems can analyze a
patient's symptoms, medical history, and lab test results
to suggest potential diagnoses and recommend further
investigations, assisting doctors in making informed
clinical decisions.

Treatment Recommendation: Al can analyze large
datasets of patient outcomes to identify the most effective
treatment options for specific conditions, taking into
account individual factors and comorbidities.

1.4 Wearable Devices and Remote Monitoring:
Continuous Health Tracking: Wearable devices
equipped with Al algorithms can continuously monitor
vital signs, sleep patterns, and other health metrics,
enabling early detection of potential health issues and
personalized health management.

Remote Patient Monitoring: Al-powered platforms can
analyze data from wearable devices and home
monitoring systems to remotely track patients with
chronic conditions, allowing for timely interventions and
improved disease management.

2. Treatment and Surgery:

2.1 Personalized Treatment Plans:

Predictive analytics: Al algorithms can analyze vast
amounts of patient data, including medical history,
genetics, and lifestyle factors, to predict how individuals
will respond to different treatment options. This allows
for the creation of personalized treatment plans that are
more likely to be effective and minimize side effects.
Drug discovery and development: Al can analyze large
datasets of chemical compounds and biological data to
identify promising new drug candidates and optimize
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their development process. This can lead to faster
development of new and more effective treatments for
various diseases.

2.2 Minimally Invasive Surgery and Robotics:
Surgical planning and simulation: Al-powered
software can create 3D models of patients' anatomy based
on medical scans, allowing surgeons to plan complex
procedures with greater precision and accuracy. This can
lead to shorter surgery times, reduced risk of
complications, and improved patient outcomes.
Robot-assisted surgery: Surgical robots controlled by
Al algorithms can perform delicate procedures with
greater dexterity and precision than human hands. This
can lead to minimally invasive surgeries with smaller
incisions, faster recovery times, and less pain for patients.
2.3 Rehabilitation and Therapy: Personalized
rehabilitation plans: Al can analyze data from wearable
sensors and other monitoring devices to track a patient's
progress during rehabilitation and personalize their
therapy plans accordingly. This can lead to faster and
more effective recovery.

Virtual reality (VR) therapy: VR technology powered
by Al can create immersive simulations that can be used
for therapeutic purposes, such as treating anxiety,
phobias, and chronic pain.

2.4 Remote Patient Monitoring and Care: Al-
powered chatbots and virtual assistants: These tools
can provide patients with 24/7 access to information and
support, answer their questions, and even monitor their
health status remotely. This can improve patient
engagement and adherence to treatment plans.
Predictive analytics for early intervention: Al can
analyze data from wearable devices and medical records
to identify patients at risk of developing complications or
experiencing adverse events. This allows for early
intervention and preventive measures to be taken.

2.5 Mental Health Care: Al-powered therapy
tools: Chatbots and Al-powered virtual therapists can
provide basic mental health support and even conduct
cognitive behavioral therapy sessions, making mental
health care more accessible and affordable.

Analysis of social media data: Al can be used to analyze
social media data to identify individuals at risk of self-
harm or suicide, allowing for early intervention and
prevention.

3. Robot Assisted Surgery:  Robot-assisted
surgery is a type of minimally invasive surgery that
involves the use of a robotic system to assist and enhance
the surgeon's abilities during the procedure. These
systems are designed to provide greater precision,
dexterity and control compared to traditional surgical
techniques. The surgeon controls the robot, which
translates their movements into precise actions within the
patient's body.

Robot Assisted Surgery typically includes:

3.1 Robotic systems: These include robotic arms
equipped with surgical instruments and a console where
the surgeon sits. The console provides a 3D high-
definition view of the surgical site and allows the surgeon
to control the robotic arm.

3.2 Surgical Instruments: These are specialized tools
mounted on the robotic arms. The instruments can mimic
the movements of the surgeon's hands with a high degree
of accuracy and can rotate and bend in ways that human
hands may not be able to achieve.

3.3 Camera System: The robotic system includes a
camera that provides a detailed and magnified view of the
surgical site. This visual feedback helps the surgeon
navigate and perform precise movements during the
procedure.

3.4 Surgical Console: The surgeon sits at the console
and operates the robotic system using hand controls and
foot pedals. The system translates the surgeon's
movements into corresponding actions by the robotic
arms.

4. Radiology: The integration of artificial
intelligence (Al) into radiology has the potential to
significantly transform the field by improving efficiency,
accuracy and workflow. Here are some ways Al is being
used in radiology:

4.1 Image analysis and interpretation: Anomaly
detection: Al algorithms can analyze medical images,
such as X-rays, MRIs and CT scans, to detect
abnormalities and potential diseases. For example, Al has
been applied to identify early signs of conditions such as
cancer, fractures and neurological disorders (Arevalo et
al. 2015, Samala et al. 2016).

Segmentation: Al can help segment and outline specific
structures or abnormalities in medical images, helping
radiologists in accurate analysis.

4.2 Workflow Optimization: Prioritization of
cases: Al algorithms can help prioritize and triage cases
based on the urgency and severity of abnormalities
detected, allowing radiologists to focus on critical cases
first.

Automation of repetitive tasks: Al can automate
routine tasks, such as image pre-processing, annotation
and data entry, freeing up radiologists' time for more
complex analysis and decision-making.

4.3 Quantitative Analysis:

Quantitative imaging: Al can provide quantitative
measurement and evaluation of medical images, helping
to assess disease progression, treatment response and
overall patient management.

4.4 Decision Support System:

Clinical Decision Support: Al can act as a decision
support tool by providing radiologists with additional
information and insights during the diagnostic process,
helping them make more informed decisions.

4.5 Training and Education: Simulation and
Training: Al can be used to create realistic simulations
for training purposes, allowing radiologists to practice
and hone their skills in a virtual environment.
Continuous education: Al can help radiologists keep
up-to-date with the latest medical literature and advances,
ensuring continuous professional development.

4.6 Quality  Assurance: Image  Quality
Improvement: Al algorithms can enhance image
quality, reduce artifacts, and improve the overall
diagnostic accuracy of medical images.

65



Impact of Al-Powered Solutions in Healthcare Sector

Error detection: Al can help identify errors or
anomalies in medical images, reducing the risk of
misdiagnosis.

5. Cardiology: Artificial intelligence (Al) has
made significant advances in the field of cardiology,
offering innovative solutions to improve diagnoasis,
patient care and research. Here are some major
applications of Al in cardiology (Krittanawong, et al.
2018).

5.1 Diagnostic Imaging: Image analysis: Al
algorithms can analyze cardiac imaging modalities such
as echocardiography, MRI and CT scans to help detect
and characterize cardiovascular disease.

Quantitative  analysis: Al  enables  accurate
measurement of cardiac parameters, helping to identify
cardiac function, valve function and abnormalities.

5.2 Detecting Arrhythmias: ECG analysis: Al
algorithms can analyze electrocardiograms (ECGs) to
detect arrhythmias, including atrial fibrillation and other
rhythm disorders. Al can provide continuous monitoring,
helping with early diagnosis and intervention.

53 Risk assessment and prevention: Risk
stratification: Al models use patient data to assess the
risk of cardiovascular events, helping to identify high-
risk individuals who may benefit from preventive
interventions.

Lifestyle and treatment recommendations: Al can
analyze patient data to provide personalized
recommendations for lifestyle changes and treatment
plans.

54 Clinical Decision Support: Interpretation
support: Al tools can help cardiologists interpret
complex data, offer additional insights, and make
decisions during diagnosis and treatment planning.
Guideline Adherence: Al systems can help ensure that
healthcare providers adhere to established clinical
guidelines, promoting standardized and evidence-based
care.

5.5 Remote Patient Monitoring: Wearable
devices: Al-powered wearable devices can continuously
monitor physiological parameters, provide real-time data
for early detection of cardiac events and enable remote
patient management.

Telemedicine: Al supports telemedicine by analyzing
remote monitoring data, facilitating virtual consultations
and increasing the overall efficiency of remote patient
care.

5.6 Drug discovery and research: Genomic
analysis: Al is used in the analysis of genomic and
proteomic data to identify genetic markers associated
with cardiovascular diseases, to aid in drug discovery and
personalized medicine.

Clinical trials: Al helps identify suitable participants for
clinical trials, streamline recruitment processes and
accelerate research.

5.7 Operational Efficiency: Resource
Optimization: Al helps optimize hospital resources by
improving workflow efficiency, reducing wait times and
enhancing the overall patient experience.
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Predictive maintenance: Al can be used in cardiology
labs to predict equipment failures and maintenance
needs, ensuring the availability of diagnostic tools.

6. Ophthalmology: Artificial intelligence (Al)
has made significant contributions to the field of
ophthalmology, offering innovative solutions to improve
diagnosis, improve patient care and streamline clinical
workflow. Here are several ways Al can be used in
ophthalmology (Yau et al. 2012):

6.1 Retinal Imaging and Diagnostics: Retinal
Image Analysis: Al algorithms can analyze fundus
photographs and optical coherence tomography (OCT)
images to detect and diagnose various retinal conditions
such as diabetic retinopathy, age-related macular
degeneration (AMD) and glaucoma.

Lesion detection: Al can identify and quantify specific
lesions, including microscopic aneurysms and exudates,
aiding early detection and monitoring of retinal diseases.
6.2 Glaucoma detection and management: Optic
Nerve Head Analysis: Al helps analyze optic nerve head
images to detect glaucoma signs and monitor disease
progression.

Visual field testing: Al algorithms can help analyze
visual field test results, diagnose and manage glaucoma.
6.3 Cataract Surgery Planning:

Biometrics and refraction prediction: Al can help
predict refraction after cataract surgery by analyzing
biometric data, optimizing intraocular lens (IOL)
selection, and improving surgical outcomes.

6.4 Diagnosing Corneal Disease:

Topography and tomography analysis: Al can analyze
corneal topography and tomography data to detect and
characterize corneal diseases, including keratoconus and
other irregularities.

6.5 Diabetic Retinopathy Screening:
Automated screening: Al enables automated screening
for diabetic retinopathy by analyzing retinal images,
facilitating early detection and intervention in diabetic
patients.

6.6 Optical Coherence Tomography (OCT)
Analysis: Layer segmentation: Al algorithms can
segment different layers of the retina in OCT scans,
providing detailed information about retinal structures
and helping in disease diagnosis and monitoring.

6.7 Teleophthalmology: Remote diagnostics: Al
supports teleophthalmology by analyzing images
remotely, enabling screening and monitoring of eye
conditions without the need for in-person visits.

Mobile Apps for Self-Monitoring: Al-powered mobile
applications allow individuals to monitor their vision and
receive alerts for potential eye conditions, promoting
proactive eye health.

6.8 Research and Drug Development:

Image analysis in clinical trials: Al contributes to the
analysis of imaging data in clinical trials related to
ophthalmic drugs, facilitating a more efficient research
and development process.

7. Drug Discovery: Drug discovery is the process
of developing new drugs to treat diseases. It is a long and
complex process that typically takes 10-15 years and
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costs billions of dollars. However, it is essential for
improving human health and well-being (Mohs & Greig,
2017, Fleming 2018).

7.1 Target Identification and Validation:
Researchers identify specific molecules or biological
pathways (targets) associated with a disease.

The selected targets must be validated to ensure they play
a crucial role in the disease and are suitable for
therapeutic intervention.

7.2 Lead Discovery and Optimization: Small
molecules, peptides, or other compounds are screened to
identify potential drug candidates. The selected
compounds undergo optimization to enhance their
efficacy, safety, and other pharmacological properties.
7.3 Preclinical Testing: Promising drug candidates
undergo extensive testing in laboratory and animal
models to assess safety, efficacy, and potential side
effects. Preclinical studies help researchers understand
the drug's behavior, pharmacokinetics, and toxicity
profile.

7.4 Investigational New Drug (IND) Application:
If preclinical results are promising, an IND application is
submitted to regulatory authorities to begin human
clinical trials. The IND application includes data from
preclinical studies and outlines the proposed clinical trial
plans.

7.5 Clinical Trials:

Clinical trials involve testing the drug in human subjects
and are conducted in multiple phases (Phase I, I, IlI).
Phase | assesses safety and dosage, Phase Il evaluates
efficacy and side effects, and Phase Il involves large-
scale testing to confirm effectiveness, monitor side
effects, and compare the drug to existing treatments.
Regulatory agencies review the trial results before
approving the drug for market release (Mamoshina et al.
2016, Huang et al., 2017, Zhang et al., 2017).
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successful completion of clinical trials, a NDA is
submitted to regulatory authorities, providing
comprehensive data on the drug's safety and efficacy.
Regulatory agencies review the NDA to determine if the
benefits of the drug outweigh the risks.
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marketed and prescribed to patients. Post-market
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effectiveness in a larger population.
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indications, and manage the entire lifecycle of a drug.

4. CONCLUSION

Artificial Intelligence (Al) powered solutions have the
potential to bring numerous benefits to the healthcare
sector, enhancing efficiency, accuracy, and patient
outcomes. The privacy questions stay important issue
(Mahandule et al. 2024). Al can assist healthcare
professionals in diagnosing diseases and medical
conditions more accurately and quickly. Al can analyze
patient data to create personalized treatment plans based
on individual health records, genetic information, and
lifestyle factors. Al-powered devices and applications
enable continuous monitoring of patients outside
traditional healthcare settings. Al accelerates drug
discovery by analyzing large datasets to identify potential
drug candidates and predict their effectiveness. While Al
offers significant benefits, it's important to address
ethical considerations, data privacy, and the need for
human oversight in the development and deployment of
these technologies in healthcare. Overall, when
implemented thoughtfully, Al has the potential to
revolutionize and improve healthcare delivery.
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