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Artificial intelligence, by entering the field of medicine, has brought about a profound
transformation in diagnosis, treatment, and surgery; however, at the same time, it has
generated serious challenges for legal and ethical systems. The complexity of the technology,
the involvement of multiple actors (physicians, hospitals, developers, and manufacturers), and
the opaque nature of algorithms have rendered the traditional concept of liability ambiguous
and have given rise to a “liability gap.” The main objective of this study is to explain the
necessity of designing a multilayered liability regime for artificial intelligence in medicine
through an integrated legal—ethical approach, and to examine the capacities and shortcomings
of the Iranian legal system in this regard. This research is descriptive-analytical in nature and
has been conducted through a library-based method with reference to ,-.. domestic and

international sources.In the Iranian legal system, artificial intelligence lacks legal personality,
and existing laws (such as the Civil Liability Act and the Islamic Penal Code) are largely
based on fault-based liability. Nevertheless, there are capacities within Imamiyyah
jurisprudence (such as the no-harm rule and the doctrine of causation) as well as institutions
like liability for things and producer liability that can provide a theoretical foundation for the
development of a multilayered liability system. Accordingly, the responsible deployment of
artificial intelligence in medicine requires a transition from traditional linear liability to a
multilayered, dynamic, and risk-based liability regime, in which responsibility is transparently
allocated among physicians, developers, and hospitals. The enactment of specific regulations
for health data, the imposition of obligations of transparency and algorithmic explainability,
the establishment of specialized ethics committees, and the guarantee of meaningful human
oversight are among the most important practical measures for bridging the liability gap and
achieving therapeutic justice in the era of artificial intelligence.
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Extended Abstract

1. Introduction

In the era of digital transformation, artificial intelligence has become one of the most significant
achievements of humankind, affecting all aspects of human life. Among the many fields influenced by
this technology, medical sciences and the healthcare system occupy a special position in benefiting
from it. With its remarkable capabilities in disease diagnosis, precise surgeries, clinical data
management, and even the prediction of treatment outcomes, artificial intelligence promises a
fundamental transformation in the quality of healthcare and medical services. However, the entry of
this technology into the medical field has brought not only opportunities but also profound legal and
ethical challenges, the neglect of which may lead to irreparable consequences for patients, healthcare
professionals, and even technology developers. This technological transformation entails a set of
ethical, legal, and regulatory challenges that require the immediate attention of policymakers and
specialists.

2. Theoretical Framework

The central issue of the present research is the “liability gap” arising from the use of artificial intelligence in
medicine. Traditional legal frameworks, which are largely based on theories of fault and human error, are
ineffective when confronted with algorithmic errors. When an artificial intelligence system makes a mistake in
diagnosing a disease or performing a surgical procedure, determining whether liability lies with the physician
who relied on the algorithm, the developer who used incomplete training data, the hospital that purchased a
defective system, or even the algorithm itself becomes a complex legal dilemma. This ambiguity not only
undermines the right of injured patients to seek compensation, but also constitutes a serious obstacle to
innovation and the widespread adoption of artificial intelligence within the healthcare system.

3. Methodology

This research is descriptive-analytical in nature and has been conducted using a library-based method with
reference to authoritative domestic and international sources. In the Iranian legal system, artificial intelligence
lacks legal personality, and existing laws (such as the Civil Liability Act and the Islamic Penal Code) are
largely formulated on the basis of fault-based liability.

4. Results & Discussion

Artificial intelligence, as one of the greatest achievements of humankind in the twenty-first century, has been able
to transcend the boundaries of knowledge and technology and bring about a fundamental transformation in various
fields, including medical sciences. The unique capacities of this technology in the early diagnosis of diseases,
precise and minimally invasive surgeries, the management of vast clinical data, the personalization of treatment,
and the prediction of disease trajectories promise a bright future for healthcare systems around the world. However,
as examined in detail in this research, the entry of artificial intelligence into the medical field is not accompanied
solely by opportunities; rather, it has also given rise to profound and multilayered legal and ethical challenges, the
neglect of which may result in irreparable consequences for patients, healthcare professionals, technology
developers, and ultimately the entire healthcare system. What this study emphasizes is the necessity of moving
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beyond a traditional and one-dimensional view of liability and toward the design and establishment of a
multilayered, dynamic, and ethics-oriented liability system that, while safeguarding the fundamental rights of
patients, can also provide the groundwork for responsible innovation and the sustainable development of artificial
intelligence in medicine.

5.Conclusions & Suggestions
The findings of this research indicate that the traditional fault-based theory alone is not capable of

resolving this dilemma. In many cases, algorithmic errors stem from design flaws, incomplete or biased
training data, or the inherent complexities of deep learning models, which cannot easily be attributed to
the fault of a physician or even a developer. Therefore, in order to bridge this gap, it is necessary to
resort to modern theories of civil liability such as strict liability, risk-based liability, agency theory, and
liability for things, and to integrate them with the fundamental principles of medical ethics in order to
design a multilayered liability framework. Within this framework, responsibility is allocated
proportionately and transparently among the various actors, and the ultimate objective is to ensure
compensation for the injured party and the preservation of public order, rather than merely identifying a
single culpable actor.
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