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Abstract

Due to the growing availability of healthcare data and advancements in big data
analytics, the use of Artificial Intelligence (Al) technologies in healthcare has
become indispensable. By identifying important information from giant volumes of
data, enhancing diagnostics, eliminating medical errors, and simplifying
administrative procedures, welltrained artificial intelligence systems could
transform the healthcare system. Given these advantages, fears about trust, bias,
data access, privacy, and the concern for openness of the use of Al has resulted in
calls for review of the current legal frameworks governing Al. Examining these
concerns, this article highlights the need of revising traditional legal concepts in
healthcare, demystifying policies on data security and privacy, close collaboration
among stakeholders, regular evaluation of efficiency of Al legal framework, and
building public confidence through awareness. These reforms, with appropriate
regulatory scrutiny, will integrate Al technology in healthcare sector while

encouraging innovation without compromising privacy and data protection.

INTRODUCTION

As healthcare data becomes increasingly accessible
and big data technology advances, healthcare has
emerged as a key domain for the application of
Artificial Intelligence (AI). Al is now integral to
many areas of healthcare, contributing to the
reduction of medical errors, the improvement of
diagnostic  accuracy, the enhancement of
personalized treatments, and the streamlining of
administrative  operations. Al  systems hold
significant promise for improving the delivery,
efficiency, and outcomes of healthcare, as they have
the potential to analyze vast datasets, uncovering
outliers, trends, and patterns. The transformative
potential of Al in healthcare is immense; however,
its implementation also faces significant challenges.
Concerns about explainability, data  privacy,
accessibility, bias, and trust in Al systems have been

raised by medical professionals, patients, and
regulators alike.

In response to these concerns, legislators and legal
scholars have argued that current laws are outdated
and insufficient to address the complexities of Al in
healthcare (Jiang et al., 2017). These outdated
regulations could stifle innovation and hinder Al
from realizing its full potential in medicine.
Therefore, a progressive legislative framework is
essential to enable technological advancements while
safeguarding data protection and privacy for
individuals and society as a whole (Shah et al., 2023).
This paper argues that establishing a legal foundation
that is both supportive of technological progress and
comprehensive in scope is crucial for fostering the
adoption of Al in healthcare and driving innovation.
The challenge lies in creating such a framework
within the rapidly evolving Al landscape, balancing
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the need to protect data privacy and maintain justice
with the need to allow for technological
advancement. If Al is to meaningfully enhance
healthcare, it must do so in a manner that builds
accountability and trust. This requires a system that
is open to scrutiny, responsive to feedback, and
aligned with Al regulations that support new
applications of Al in healthcare. Such a framework is
essential for enhancing the quality of life while
respecting fundamental rights, and for ensuring that
Al contributes to a more equitable and efficient
healthcare system.

1. Overview of the use of Al in Healthcare

The use of Artificial Intelligence (AI) has gained
significant importance in the field of healthcare.
Initially, Al systems operated based on simple "if
then" rules, but over time, they have evolved to
incorporate more sophisticated algorithms (Kaul et
al., 2020). In this regard, machine learning leverages
specific characteristics to identify patterns and
navigate various situations. This information is then
encoded and stored for future use. Furthermore,
machine learning tools are used to extract relevant
information from large datasets and make informed
decisions (IBM, 2020). The application of Al has a
profound impact on the quality of healthcare,
influencing a wide range of processes and outcomes.

Al applications also play a vital role in assisting
healthcare professionals with clinical research (IBM,
2020). Notably, investment in the use of Al within
the medical sector has grown significantly in recent
years (Buch et al., 2018), and the application of
algorithmic principles in clinical devices has seen
considerable advancements (Maliha et al., 2021).
These algorithmic  principles contribute to
improvements in robotic surgeries, emergency
healthcare, diagnostics, and the detection of
abnormalities during medical procedures.

Al has widespread applications, particularly in four
key areas of the medical field: healthcare
administration, clinical decision-making, healthcare
interventions, and patient monitoring. In healthcare
administration, Al is used to process and filter data,
detect errors and fraud, and automate tasks such as
clinical information entry, patient notes, medical
reports, insurance payments, medical scheduling,
and patient triage. In clinical decision-making, Al

plays a significant role in diagnosing major diseases,
including cancer, heart disease, and diabetes,
ensuring both efficiency and high-quality care.

The efficacy of Al has been demonstrated in its
ability to outperform healthcare professionals in
certain tasks (Griffin V. Griffin, 327 U.S. 220 (1946),
2016). Al systems have also shown the ability to
predict conditions such as Alzheimer’s disease, by
identifying early signs of memory loss. Furthermore,
Al can predict the likelihood of heart attacks with a
high degree of accuracy. Additionally, Al has proven
crucial in saving lives and expediting recovery,
particularly by improving medical care for sepsis

(Mayo Clinic, 2023).

2. Al has valuable application across different areas
of Health-care

A. Using artificial intelligence in clinical decisions
improves accuracy, efficiency, and patient outcomes.
The use of Artificial Intelligence (AI) in clinical
decision-making by medical professionals has
experienced significant growth. Traditionally, the
early warning score system has been employed to
assess - patient clinical deterioration. While this
system has proven valuable for evaluating clinical
decline, Al-assisted tools offer greater accuracy than
these manual methods. With Al, it is possible to
categorize patients based on their risk of requiring
medical intervention, which has paved the way for
identifying high-risk patients and facilitating
proactive treatment (Giordano et al., 2021).
Moreover, Al enhances the mechanisms for
understanding and assessing patient responses. For
example, the complex interactions between different
genes can help assess a tumor’s response to
chemotherapeutic treatments (Giordano et al., 2021).
This understanding of gene interactions is only
valuable when analyzed by Al, which can process a
wide range of health factors to accurately predict an
individual's likelihood of mortality within the next
year (Giordano et al., 2021). Such predictions enable
more proactive patient care.

Al has also made personalized treatment plans a
reality. One notable example is the Al-powered
"artificial pancreas," a groundbreaking development
for diabetic patients. This technology includes an Al-
powered glucose monitor, allowing for the regulation
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of insulin usage, daily dosage, and timing. As a result,
periodic evaluation and adjustment of medication to
maintain optimal blood sugar levels have become
possible.

B. Artificial intelligence in radiology is
transforming diagnosis imaging and enhancing
patient care.

Al has significantly improved the efficiency and
outcomes in the field of radiology. Through Al, it is
now possible to identify abnormalities and negative
results in medical imaging techniques such as
magnetic resonance imaging (MRI), computed
tomography (CT) scans, and Xrays, even in the
absence of healthcare professionals (See, 2021). As
Al technology has advanced, computers are now
capable of making crucial decisions, including
controlling radiation exposure, adjusting imaging
protocols, and performing key examination
functions (Barreiro-Ares et al., 2023).

In emergency radiology, Al can track a patient's
medical history and assist in making advanced
decisions. The remarkable capabilities of Al have
made it possible to detect anomalies in diagnostic
imaging. A common issue in CT scans, for example,
is image distortion. However, with the application of
Al technology, image reconstruction and the
reduction of contrast use have become more efficient
and less labor-intensive.

C. Artificial intelligence in emergency medicine
helps to simplify patient triage, diagnosis, and
treatment in high-stress settings.

Emergency medicine is one of the fields that has
most benefited from Al assistance. This discipline
focuses on addressing unexpected injuries and
illnesses, involving the initial diagnosis and
assessment of medical issues, and providing
treatment in collaboration with other healthcare
professionals. By leveraging data, Al enhances the
initial diagnostic process and helps mitigate common
challenges in emergency settings, such as prolonged
wait times, overcrowding, and administrative

burdens faced by emergency staff (Chenais et al.,
2022).

D. Al and Robotic Surgery: Progress in Precision,
Minimally Invasive Procedures, and Post-Surgical
Recovery

The field of robotic surgery has experienced
significant growth, largely due to advancements in
artificial intelligence. Surgical robots have gained
widespread popularity in recent years, with
endoscopic procedures performed by these robots
proving to be highly successful. Al-powered robotic
surgery enables surgeons to carry out more complex
procedures with exceptional precision (Lanfranco et
al., 2003).

Robotic surgeries are carried out using robots
equipped with cameras, voice features, mechanical
arms, and surgical instruments. In this setup, the
surgeon controls and supervises the procedure
through a specialized device. Common robotic
interventions include surgeries in gynecology,
prostate procedures, and spinal operations. These
procedures typically result in reduced bleeding,
smaller scars, and less postoperative pain (UC Health,

2013).

3. An examination of key challenges in use of Al in
medical practice; Legal and Ethical Complications
Alongside concerns about job displacement, the use
of Al in healthcare raises significant issues related to
privacy, bias, security breaches, and the potential for
life-threatening errors. This section specifically
focuses on the risks associated with privacy, bias, and
data security.

A. The risk of breach of privacy in Al-driven

healthcare
A primary concern associated with the use of Al in
healthcare is data acquisition, as Al systems rely
heavily on access to information. However, the
availability and use of private data by Al raise
significant questions about patient confidentiality
and data security. The integration of gene analysis
technology with facial recognition, for instance,
raises serious concerns about the potential for
identification based on existing data sources. This
access to data increases the risk of privacy violations
and the misuse of confidential information. The
absence of a comprehensive legislative framework to
regulate Al applications in the medical sector has
further exacerbated these issues (Khan et al., 2023).
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In this context, the implementation of a robust set of
regulations is crucial to address privacy violations
without hindering the use of Al in healthcare.

B. The peril of systematic bias due to utilization

of Al technology for Patient information

management
The use of Al in the medical field, alongside other
concerns, has raised significant ethical and moral
questions. These concerns stem from the potential
for bias, inequality, and injustice that may arise from
the application of Al tools in healthcare. The
complex interaction between Al and machine
learning models with clinical information and
medical data sets is a primary reason for these
concerns. Such interactions have contributed to
health disparities, as biased algorithms have
sometimes been used to prioritize White patients
while  discriminating against Black patients.
Additionally, bias can play a harmful role in data
collection, observation, and the implementation of
Al-assisted functions (Mitchell, 2024). This potential
for discrimination underscores the need for rigorous
oversight and vigilance at every stage of Al
application. To achieve this, professionals from
diverse fields must collaborate and develop a
cohesive approach to create uniform policies that
balance innovation with the protection of citizens'
rights.

C. The current legal framework does not align

with the dynamic use of Al
The rapid advancement of Al in the medical field
has rendered existing regulations outdated,
highlighting the urgent need for comprehensive
policies to ensure the safety of both patients and
healthcare providers. While various laws address
specific healthcare issues, there is currently no
legislation to regulate and supervise the use of Al in
medicine.
The existing medico-legal framework was primarily
developed to address the responsibilities of medical
professionals. However, as machines evolve from
mere tools to autonomous operators, this legal
framework has raised serious questions regarding
liability and accountability. This uncertainty has
been exacerbated by the continuous development of
Al technology. Different approaches have emerged to

address this issue. One such recommendation is to
classify Al devices as medical devices, which would
significantly impact the litigation of cases involving
medical treatments. Additionally, the United States
Food and Drug Administration (FDA) proposed in
its 2019 draft that Al be classified as software

designed to "treat, cure, or prevent diseases."

D. The uncertainty about the nature of Al

devices in the present legal regime raises

concerns about its liability:
The liability of artificial intelligence in cases of
negligence or malpractice depends on how it is
classified under the relevant governing framework. If
Al is considered a medical device, product liability
would apply in the event of negligence. However, if
Al is not classified as a medical device, a malpractice
claim would be the appropriate course of action in

cases of negligence (Hubbard & Kotrotsios, 2015).

4. The fragmented legal approach calls for a
comprehensive legal reform

With the rapid advancement of technology,
information storage and transmission systems have
undergone a significant transformation. Given the
absence of specific healthcare laws addressing the
challenges posed by artificial intelligence, it has
become essential to design a comprehensive legal
framework that incorporates principles such as
product liability, informed consent, medical
malpractice, and medical negligence. In this context,
traditional concepts of agency, duty, care, control,
and foreseeability must be reinterpreted from the
perspective of Al usage (Jorstad, 2020).

Furthermore, standards of accountability must be
established to address modern challenges,
particularly the issue of responsibility allocation in
cases involving "Black Box" diagnoses. Identifying
and imposing liability becomes more complex when
Al systems provide assessments without disclosing
the methods or reasoning behind their conclusions
(Chan, 2021). The level of transparency expected by
healthcare professionals is hindered by the complex
and opaque nature of machine learning algorithms.
As a result, current Tort principles are not well-
suited to the technological applications of Al. Due to
the uncertainty surrounding liability allocation, it
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remains unclear whether the user or the developer of
Al should be held responsible (Name, 2021).
Traditionally, machines are not held liable due to
their lack of personhood. Consequently, in cases of
medical malpractice, hospitals, healthcare providers,
Al manufacturers, and physicians may be implicated.
In this framework, Al is viewed as a tool that
enhances the physician's capabilities, rather than as a
person itself. This approach ensures that healthcare
providers maintain responsibility for care and
supervision.

5. Key legal recommendations to integrate of Al
into healthcare: Corrections

The following suggestions are made to handle the
challenges and difficulties of artificial intelligence (AI)
integration in healthcare:

A. Establishing an adaptive and thorough legal

framework.
A dynamic, technology-driven legal framework is
urgently needed to address the rapidly evolving role
of artificial intelligence in healthcare. This legal
structure must be flexible enough to evolve with
emerging trends and technological advancements
(Raza et al., 2023). It should foster innovation while
also tackling the specific challenges posed by Al,
including algorithmic bias, data privacy, and
transparency. As Al continues to advance, the legal
infrastructure must remain transparent, adaptable,
and subject to regular revisions to ensure its
continued relevance.
B. Revising Traditional Legal Concepts in
Healthcare.
Within the context of medical negligence, traditional
legal concepts such as agency, obligation, care,
control, and foreseeability must be re-evaluated in
light of the evolving use of artificial intelligence in
healthcare. The legal responsibilities of healthcare
providers, developers, and Al systems themselves
must be clearly defined, as Al increasingly plays a
role in decision-making. Aligning these legal
principles with the functioning of Al technology in
healthcare is essential to ensure accountability,
transparency, and fairness in Al-assisted medical
treatments.
C. Streamlining Policies for Privacy and Data

Security

Given the concerns surrounding privacy and trust, it
is essential to establish data protection regulations
that are transparent, explicit, and specifically address
the role of Al in healthcare. The core focus of such a
legal framework must be the ethical management of
data, patient confidentiality, and data security. Clearly
defining procedures for data accessibility, ownership,
and authorization is crucial to ensure the ethical and
responsible handling of healthcare data, thereby
safeguarding individual rights and privacy.

D. Collaboration between all Stakeholders to craft
a comprehensive approach

To build a resilient Al-driven medical infrastructure,
cooperation and collaboration are essential at all
levels, involving lawmakers, legal scholars, technology
developers, and healthcare providers. Ongoing
communication and collaboration among these
stakeholders are necessary to ensure that Al
technologies meet  healthcare needs  while
maintaining ethical practices. Through continuous
engagement, more thoughtful and balanced
regulations can emerge, fostering innovation while
safeguarding privacy.

E. Incentivizing Innovation

Governments and regulatory agencies should provide
incentives to support Al research and development,
particularly in sectors focused on advancing
healthcare delivery, diagnosis, and patient care.
When implemented in practical healthcare settings,
Al platforms can accelerate ongoing development
under safe conditions, as long as proper oversight,
grants, and financial incentives are maintained.

F. Promoting awareness in order to build public
trust

Public concern surrounding the use of artificial
intelligence in healthcare necessitates efforts to build
trust in its critical role. Awareness campaigns,
transparent Al practices, and open discussions about
measures to protect privacy and ensure fairness can
help foster public confidence (Raza et al., 2024).
Clear communication of policies and practices
governing the implementation of Al technologies
can alleviate public fears and enhance acceptance.

G. Regular evaluation of the effectiveness of the Al
Legal Framework

Regular examination and oversight of artificial
intelligence laws in healthcare are essential to
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prevent overly restrictive regulations that may hinder
technological advancement. Ongoing assessments
and audits would help evaluate the impact of these
regulations on Al innovation, ensuring that Al
systems evolve to address emerging challenges and
new technologies. This continuous oversight
provides an opportunity to rectify any shortcomings
in the legal framework, preventing outdated or overly
restrictive rules from obstructing progress. A
dynamic and flexible regulatory ecosystem allows
stakeholders to contribute to the responsible
development of Al technology, striking a balance
between innovation, privacy, and ethical protection.
Conclusion:

Based on the analysis above, it is reasonable to
conclude that the integration of Artificial
Intelligence (Al) into healthcare holds tremendous
potential to revolutionize diagnosis, reduce medical
errors, improve treatment outcomes, and streamline
administrative processes. Al systems can process and
analyze vast amounts of healthcare data, optimizing
service delivery and treatment management with
greater precision and efficiency.

However, alongside the significant benefits, Al
introduces complex issues related to trust, data
privacy, algorithmic bias, and data access. These
concerns must be addressed to ensure the
responsible and equitable application of Al in
healthcare settings, while also preventing outdated
or unclear regulations from hindering innovation
and the potential benefits Al can bring to the
healthcare system.

To achieve this, a modern, global legal framework is
required—one that ensures ethical guidelines,
promotes technological progress, and allows
innovation to flourish without stifling its
development. Such a framework must evolve
alongside Al technology, enabling effective
oversight without disrupting technological growth.
Al in healthcare presents one of the most promising
opportunities but also represents a significant shift
that necessitates compliance with an adaptive legal
structure. This structure must redefine traditional
legal concepts related to health freedom and access,
address the complexities of privacy and security
regulations, foster constructive dialogue among
stakeholders, and ensure continuous evaluation of
the Al legal framework. Furthermore, it is essential

to rebuild public trust through education and
transparency.

A comprehensive policy that integrates both
technological innovation and regulation is crucial to
creating an ecosystem where Al can thrive in
healthcare. Such a policy will ensure privacy and
data security while promoting the ethical and safe
use of Al. Despite the inherent complexity of Al
transparency and adaptability will ensure its ethical,
moral, and safe use, while enabling healthcare
systems to maximize the benefits Al offers. Aligning
healthcare information technology with core privacy
and ethical principles will not only improve patient
outcomes and care but also safeguard individual
rights and trust, ultimately expanding access to a
more efficient and patientcentered healthcare
system.
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